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Introduction

Thank you for purchasing the HIOKI "8807-01, 8808-01,
8807-51, 8808-51 MEMORY HiCORDER." To obtain
maximum performance from the product, please read this
manual first, and keep it handy for future reference.

Inspection

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

Accessories

Instruction Manual
Measurement Guide
Application Disk (CD)
LR6 alkaline batteries
Alkaline battery box
Strap

—_ = O = =

The connector cable is not included with the product.

Use optional 9197, 9198, or 9217 CONNECTION CORD.
Maximum input voltage:

9197: 500 V AC/DC

9198: 300 V AC/DC

9217: 300 V AC/DC

Inspection



Options

9418-10 AC ADAPTER (PSA-30U-120, PHIHONG)
(universal 100 to 240 V AC, 12 V DC output)
9418-15 AC ADAPTER (SA130-1225V-S, SINO AMERICAN)
(universal 100 to 240 V AC, 12 V DC output)
9197 CONNECTION CORD
(maximum input voltage: 500 V AC/DC)
9198 CONNECTION CORD
(maximum input voltage: 300 V AC/DC)
9199 CONVERSION ADAPTOR (BNC-Banana female)
9217 CONNECTION CORD (BNC-BNC)
(maximum input voltage: 300 V AC/DC)
9322 DIFFERENTIAL PROBE

(maximum input voltage: CAT IIl: 1000 V AC, 2000 V
DC, CAT lll: 600 V AC/DC)

9234 RECORDING PAPER (18 m/59.06feet, 112 mm/4.41"
width)
9447 BATTERY PACK (7.2 V/2450 mAh)
9643 CHARGE STAND (for Model 9447 BATTERY PACK)
8992 PRINTER UNIT (printing width 100 mm/3.94")
9320-01 LOGIC PROBE
(4-channel digital, contact signal on/off detection)
9321-01 LOGIC PROBE
(4 insulated channels, AC/DC voltage on/off detection)
*9323 CONVERSION CABLE (for connecting 9320, 9321)

9331 WAVE PROCESSOR (Operation software for
personal computer)
9335 WAVE PROCESSOR (Operation software for
personal computer)
9391 CARRYING CASE
9612 RS-232C CABLE (mini DIN 9-pin Dsub 9-pin)
*9270 CLAMP ON SENSOR (20 A, 5 Hz to 50 kHz)
*9271 CLAMP ON SENSOR (200 A, 5 Hz to 50 kHz)
*9272 CLAMP ON SENSOR (20 A/200 A, 5 Hz to 10 kHz)
9277 UNIVERSAL CLAMP ON CT (20 A, DC to 100 kHz)
9278 UNIVERSAL CLAMP ON CT (200 A, DC to 100 kHz)
*9279 UNIVERSAL CLAMP ON CT (500 A, DC to 20 kHz)

*9555 SENSOR UNIT (used together with 9270 to 9272,
9277 to 9279)

9018-10 CLAMP ON PROBE (10 A to 500 A, 40 Hz to 3 kHz)
9132-10 CLAMP ON PROBE (20 A to 1000 A, 40 Hz to 1 kHz)
*9303 PT
*220H PAPER WINDER

Inspection



9626 PC CARD 32M
9627 PC CARD 64M
9726 PC CARD 128M
9727 PC CARD 256M
9728 PC CARD 512M
9729 PC CARD 1G

*: no CE marking

The 9270 to 9272 CLAMP ON SENSORs and 9277 to 9279
UNIVERSAL CLAMP ON CTs are designed for use only with
the 9555 SENSOR UNIT, and cannot be used alone.

Inspection



Safety Notes

WARNING

This product is designed to conform to IEC 61010
Safety Standards, and has been thoroughly tested for
safety prior to shipment. However, mishandling during
use could result in injury or death, as well as damage
to the product. Be certain that you understand the
instructions and precautions in the manual before use.
We disclaim any responsibility for accidents or injuries
not resulting directly from product defects.

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

Safety Symbols

A\

I
O

* The A\ symbol printed on the product indicates that the
user should refer to a corresponding topic in the
manual (marked with the [A\ symbol) before using the
relevant function.

* In the manual, the A\ symbol indicates particularly
important information that the user should read before
using the product.

Indicates the ON side of the power switch.
Indicates the OFF side of the power switch.

Indicates both DC (Direct Current) and AC (Alternating
Current).

Indicates DC (Direct Current).

Safety Notes




The following symbols in this manual indicate the relative
importance of cautions and warnings.

A Indicates that incorrect operation presents an extreme
DANGER ?haezirsde:hat could result in serious injury or death to
A Indicates that incorrect operation presents a
WARNING 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
product.

Advisory items related to performance or correct
operation of the product.

Safety Notes
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Measurement categories (Overvoltage categories)

This instrument complies with CAT II safety requirements.
To ensure safe operation of measurement instruments, IEC
61010 establishes safety standards for various electrical
environments, categorized as CAT I to CAT IV, and called
measurement categories. These are defined as follows.

CAT I Secondary electrical circuits connected to an
AC electrical outlet through a transformer or
similar device.

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

CAT Il Primary electrical circuits of heavy equipment
(fixed installations) connected directly to the
distribution panel, and feeders from the
distribution panel to outlets.

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

Higher-numbered categories correspond to electrical
environments with greater momentary energy. So a
measurement device designed for CAT IIl environments can
endure greater momentary energy than a device designed for
CAT 1L

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

Never use a CAT I measuring instrument in CAT 11, III, or
IV environments.

The measurement categories comply with the Overvoltage
Categories of the IEC60664 Standards.

Safety Notes



vii

Distribution Panel

Service Entrance

Internal Wiring
CAT Il

CAT Il AT ,___T._;_

1 Outlet
, Dutlet

Service Drop

Power Meter

Fixed Installation

Accuracy

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

f.s. (maximum display value or scale length)

The maximum displayable value or the full length of the
scale.

This is usually the maximum value of the currently selected
range.

rdg. (reading or displayed value)

The value currently being measured and indicated on the
measuring product.

dgt. (resolution)

The smallest displayable unit on a digital measuring
product, i.e., the input value that causes the digital display
to show a "1".

Safety Notes
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Notes on Use

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

To avoid the risk of electric shock and damage to the

DANGER  Product

* Do not apply more than 450 V AC or DC between the
analog inputs and product, or between the analog
inputs.

* Use only the specified Model 9418-10 AC ADAPTER
(PSA-30U-120, PHIHONG) or 9418-15 AC ADAPTER
(SA130A-1225V-S, SINO AMERICAN). 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 product, do not apply voltage outside of this range.

* Terminal inputs should never exceed the limits
indicated below.

Input/output terminals Maximum input voltage

Analog input 450 V AC/DC
EXT TRIG 5Vto+10V
TRIG OUT 20V to +30 V

500 mA max, 200 mW max

* The maximum voltage applied to the probe and cables
connecting to the analog input of the product must
never exceed the limits in the following table.
Notwithstanding these limits, the voltage at the analog
input must not exceed 450V AC or DC.

Maximum input voltage

9197 CONNECTION CORD| 500 Vv AC/DC
9217 CONNECTION CORD| 300 VV AC/DC

9322DIFFERENTIAL 1000 V AC, 2000 V DC (CAT 1)
PROBE 600 V AC/ DC (CAT lIl)

Notes on Use



* When using the batteries, use LR6 alkaline batteries
or 9447 BATTERY PACK. In this case, do not use
new batteries with old ones. Also, do not mix
batteries of different types. We take no responsibility
for an accident using the batteries and battery packs
which are not specified.

* The logic inputs are not floating. Although two sets
of logic probes can be connected, they all have a
common ground with the main product.

WARNING

* Use only the specified input cord. Using a non-specified
cable may result in incorrect measurements due to poor
connection or other reasons.

* To avoid damage to the product, do not input a
voltage/current exceeding the rated maximum to the
external input terminals.

* This product should be installed and operated indoors only,
between 5 and 40°C and 35 to 80%RH.

* Do not store or use the product where it could be exposed
to direct sunlight, high temperature or humidity, or
condensation. Under such conditions, the product may be
damaged and insulation may deteriorate so that it no longer
meets specifications.

* Do not use the product where it may be exposed to
corrosive or combustible gases. The product may be
damaged.

* This product is not designed to be entirely water- or dust-
proof. To avoid damage, do not use it in a wet or dusty
environment.

Preliminary Checks

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

Notes on Use



(1) Before Powering On

* Check that the 9418-10 AC ADAPTER (PSA-30U-120,
PHIHONG), 9418-15 AC ADAPTER (SA130A-1225V-S,
SINO AMERICAN), 9447 BATTERY PACK, or LR6
alkaline batteries are correctly fitted.

* When using an AC adapter and if properly grounded three-
pin outlet is available, then using the three-core power cord
provides automatic grounding.

(2) Using the Printer

* Avoid using the printer in hot, humid environments, as this
can greatly reduce printer life.

* Printing is not possible if the recording paper is loaded
wrong-side up.
(3) Recording Paper
* This product uses a thermal printer. The recording paper

supplied has characteristics finely tuned for use with the
printer.

* Using recording paper of a different specification may not
only result in impaired printing quality, but even prevent
the printer from operating. Always use the 9234
RECORDING PAPER.

(4) Storage
Always place the product in the head-up condition when it
is stored for an extended period of time. If the product is
left idle for a long time with the head pressing on the roller,
the roller may be deformed, resulting in uneven printing.

(5) Shipment
Use the original packing materials when reshipping the
product, if possible.

Notes on Use
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Handling the CD

* 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 possibility 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 conditions 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 radially from
the inside to the outside, and do no wipe with circular
movements. Never use abrasives or solvent 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.

Notes on Use
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Chapter Summary

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

This manual consists of the following chapters.
"Introduction", "Safety Notes", "Notes on Use" describe
precautions on use, overview, and features of this product.
Be sure to read them all. Next, check Chapter 1 to 3 and
the product to confirm your understanding of the function.
For details on the harmonic wave analysis function of the
8807-51, 8808-51, refer to the supplement guide "Harmonic
Wave Analysis Function."

Product Overview
Contains an overview of the product and its features.

Installation and Preparation
Explains how to set the product up for measurement.

Basic Button Operation
Explains how to operate the buttons for carrying out basic
measurement functions.

Memory Recorder Function
Explains how to use the Memory Recorder functions of the
product.

Recorder Function
Explains how to use the Recorder functions of the product.

RMS Recorder Function
Explains how to use the RMS Recorder functions of the
product.

Input Channel Settings
Explains how to make settings using the channel setting
screen.

Trigger Functions
Explains how to use the Trigger functions of the product.

Chapter Summary
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Chapter 9

Chapter 10

Chapter 11

Waveform Screen Operation
Explains how to perform waveform scrolling, how to use
the A/B cursors and so.

System Settings
Explains how to make settings using the system setting
screen.

Printout of Measurement Data
Explains how to print out measurement data and how to
read printed charts.

Chapter 12 Storing the Measurement Data

Describes how to save, load and delete measurement data
and settings using a PC Card.

Chapter 13 RS-232C Interface

Chapter 14

Chapter 15

Chapter 16

Appendix

Describes RS-232C communications.

Specifications
Contains general specifications and detailed function
specifications.

Logic and Analog Inputs
Contains specifications and precautions for logic input and
analog inputs.

Maintenance and Service
Describes maintenance procedures.

Contains important supplemental material such as error
messages and other information pertaining to product
operation.

Chapter Summary
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Chapter 1
Product Overview

1.1 Major Features

(1) Easy-to-see color LCD
The 5.7-inch color LCD display has a resolution of 320 x
240 dots.

(2) Three functions support a variety of measurements

* Memory recorder with up to 2.5 us (all channels
simultaneously) sampling period (400 kS/s maximum
sampling rate).

* Real-time recording capability to paper in Recorder function

* RMS recorder function for recording rms values of AC
power supply lines and DC sources.

(3) Powerful trigger functions
Level trigger, window-in trigger, window-out trigger,
voltage drop trigger, waveform detection trigger, pattern
trigger (logic)

(4) Thermal printing with 8992 optional printer

(5) Scaling function
By setting the physical amount and the product to be used
for 1 V input, the measurement result can be converted into
any desired scale.
Two of the HIOKI CLAMP ON PROBEs, the 9018 and the
9132, feature a clamp mode that allows electric current
values to be read directly.

1.1 Major Features




(6) Four isolated analog input channels (8807-01: 2
channels)
The analog inputs are floating, and so each input can be
connected to its own independent potentials.

(7) PC Card Slot provided
Measurement data and settings can be saved to a PC Card.

(8) Equipped with RS-232C standard interface

(9) Dual-language capability
Display language is switchable between Japanese and
English.

(10) Harmonic wave analysis function (8807-51, 8808-51
only)
Harmonic wave analysis function that is a powerful tool for
power supply analysis.

1.1 Major Features



1.2 Identification of Controls and

Indicators
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1. SYSTEM button Selects the Environment, Comment, RS&COPY,
setting, and Initialization Screens.

2. SET button

3. DISP button
(Waveform display)

Selects the Status, Channel and Trigger Screens.

Selects the Waveform Screen.
Pressing this button from the Waveform Screen
switches to the DMM Screen.

4. PRINT button
5. COPY button

Serves to print out stored waveforms.

Serves to print out a copy of the current screen
display.

1.2 Identification of Controls and Indicators



6. FEED button Causes the printer paper to advance for as long as
the button is pressed.
7. | button Press this button to activate a trigger event when
(Manual trigger) manual triggering is enabled.

8. CARD button Using PC card:
Causes the display to show the File Screen.
Using Fax/modem card:
Causes the display to show the FAX&Modem
Screen.

9. AV buttons Select and accept settings here.
10.dXTD buttons  Moves the flashing cursor in the four directions.

11.d scroll/cursor Moves the A/B cursors and scrolls the waveforms.
>, « W buttons

12.CH1 - CH4 Input and trigger settings can be made by
buttons displaying the Settings window on the Waveform
Screen.

13.RANGE button  Sets the voltage axis range for the channel.
14.POSN button Sets the zero position for the channel.

15.TIME/DIV button Sets the input signal capture speed. On the
Waveform Screen, press both sides of the
TIME/DIV button for at least 2 seconds to activate
auto-ranging. (Memory recorder only)

16.START button  Initiates the measurement and analysis. During
measurement, the LED above the button is lit.

17.STOP button Stops measurement and analysis.

1.2 Identification of Controls and Indicators
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Upper Side View
1. PC card slot Insert the PC card.
2. Eject button Press this button to eject a PC card.
3. RS-232C connecting  Connect the 9612 RS-232C CABLE.
terminal
. Logic probe Input connector for the logic input
connectors section, designed for the optional 9320-01
and 9321-01 LOGIC PROBEs.
( 1
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Lower Side View

1. AC adapter connecting terminal (for the AC adapter specified by Hioki)

2. Power switch (Power) Switches on or off the power supply.

3. External trigger External trigger source input.

terminal (EXT TRIG)

. Trigger output Trigger signals are output.
terminal (TRIG ouT)

5. Ground terminal (ND) Used together with the trigger terminal.

6. Contrast adjustment  Adjusts screen contrast.

knob

1.2 Identification of Controls and Indicators



CH4

CH3 CH2 CH1

Right Side View

Analog input terminal

Input terminals for analog inputs, non-
balanced input type

(8808-01, 8808-51: 4-channel input, 8807-
01, 8807-51: 2-channel input)

lo] — )
@ — Z]
]
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Bottom Side View

Battery compartment Six LR6 alkaline batteries or the 9447
BATTERY PACK can be installed.

1.2 Identification of Controls and Indicators
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Chapter 2
Installation and Preparation

2.1 Installation of the Product

Ambient conditions
Temperature
5 to 40°C, 23£5°C (41 to 104°F, 73°F £9°F)
recommended for high-precision measurements.
Humidity
35 to 80%RH (no condensation); 50+ 10%RH
(no condensation) recommended for high-precision
measurements.

Avoid the following locations:
* Subject to direct sunlight.
* Subject to high levels of dust, steam, or corrosive gases
(Avoid using the equipment in an environment containing
corrosive gases (e.g., H,S, SO,, NI,, and CI,) or substances
that generate harmful gasses (e.g., organic silicones,
cyanides, and formalins).

* Subject to vibrations.

* In the vicinity of equipment generating strong
electromagnetic fields.

2.1 Installation of the Product



2.2 Power Supply and Ground Connection

2.2.1 Connecting the AC Adapter

A Use only the specified/supplied Model 9418-10 AC
DANGER ADAPTER (PSA-30U-120, PHIHONG) or 9418-15
(SA130A-1225V-S, SINO AMERICAN). 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 product, do not apply voltage outside of this range.

* The AC adapter is prior to the battery when using together.

2.2 Power Supply and Ground Connection



2.2.2 Installing the Batteries/Battery Pack

* Use the specified 9447 BATTERY PACK or LR6 alkaline
WARNING Datteries. Do not use old and new batteries or batteries
of different types together.
The manufacturer disclaims all responsibility for any
accident or injury except that resulting due to defect in
its specified batteries or Battery packs.

* Do not use old and new batteries or batteries of
different types together. If intend to, performance of
the product may suffer.

* If not recharge, the 9447 can not be used.

* For the details on charging batteries, refer to Section 16.2,
"9447 BATTERY PACK."

* If the battery voltage drops while the product is running off of
battery power, the product will automatically switch off the
power supply. If the product is left in this state for an extended
period of time, the battery pack may be discharged too much.
Be sure to turn OFF the power switch on the product.

* When the battery capacity is reduced, the power is automatically
turned off. Before turning on the power again with AC adapter
or new batteries, turn the power off and leave for about 30
seconds. If this time is shorter than 30 seconds, the power may
be immediately turned off even if powering on.

* When not in use for a long time, to prevent possible corrosion
caused by battery leakage, remove the batteries before storage.

2.2 Power Supply and Ground Connection
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Installing the Batteries or Battery Pack
1. Turn the power OFF.
2. Take off the cover of the battery compartment.

3. Remove the old batteries and replace them with six new
LR6 alkaline batteries with the correct polarity.

4. Replace the battery cover.

Effective Battery-Powered Operating Time
(typical value at normal temperature)
Operating time is extended with the backlight brightness is
set to Dark.
For details, refer to Section 10.1.7

Not operating (waiting for trigger, etc.)
Alkaline battery: Approx. 60 min (dark)/ Approx. 40 min (bright)

9447 BATTERY PACK: Approx. 180 min (dark)/ Approx. 120
min (bright)

During operating (2 s/DIV 1 Hz sinewave (REC)
Alkaline battery: Impossible

9447 BATTERY PACK: Approx. 120 min (dark)

* Actual performance will change from values indicated in this table
according to the types of batteries, temperature, and printing rate.
* The printer cannot be used with alkaline batteries: use either the
9418-10, 9418-15 AC ADAPTER or 9447 BATTERY PACK when
using the printer.
* The backlight is automatically dimmed when the printer is in use.

2.2 Power Supply and Ground Connection
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2.3 Power On/Off

A Check the following points before the power switch is
WARNING  turned on.

® Power supply matches Rated supply voltage (100 to
240 V AC: Voltage fluctuations of +=10% from the rated
supply voltage are taken into account.) and rated
supply frequency (50/60 Hz).

® The Product is correctly installed (See Section 2.1).

Depending on the type and status of power supply of the
product, one of the following messages appears on the
Waveform Screen.

I Operating with the 9418-10 AC ADAPTER.

Operating with batteries.

ﬁ Battery capacity is low. Replace the batteries.

NOTE When the product is turned off, it memorizes the currently used
settings and reestablishes the same settings the next time the
product is turned on again. (Backup function)

2.3 Power On/Off
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2.4 Connecting the Connection Cord

* Never connect the cable to the product while the
WARNING other end is connected to the measurement object,
as you could receive an electric shock.

* Use only the specified connection cable.
To prevent electric shock, an insulated BNC
connector is used. There is the possibility of shock
if a metal BNC is used because the input L terminal
and the metal part of the BNC connector have the
same electric potential.

* 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.

* Using a connection cable other than that specified may

result in damage to the BNC connector, poor contact, or
other symptoms preventing accurate measurement.

Use the optional 9197, 9198, or 9217 CONNECTION CORD
to connect to the analog input terminals.
CONNECTION CORDs

9217
300 V

Maximum 9197
input voltage: 500 V

Connecting to the main product

1. Align the grooves in the BNC
connector with the guide pins on
the product input connector, then
turn clockwise while pressing in
to lock the connector.

2. To remove from the product, turn
the BNC connector
counterclockwise to release the
lock, then pull it.

Groove of

Connector guide

2.4 Connecting the Connection Cord
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2.5 Connecting the 9322 DIFFERENTIAL
PROBE

* For the 9322, the maximum rated voltage to earth is as
follows.
When using grabber clips: 1500 V AC or DC (CAT Il) /
600 V AC or DC (CAT Il
When using alligator clips: 1000 V AC or DC (CAT Il) /
600 V AC or DC (CAT Il
To avoid electrical shock and possible damage to the
product, never apply voltage exceeding these limits
between the input terminals and the chassis, or
between the inputs of two 9322s.

* The maximum input voltage is 1000 V AC or 2000 V DC
(CAT 1l) / 600 V AC or DC (CAT IiI).
Do not attempt to measure voltage exceeding these
limits, as doing so may damage the equipment or
cause an accident that might result in injury or death.

DANGER

* High voltage can be present at the inputs to the 9322.
WARNING  To avoid electrical hazard, be sure to turn off the
equipment to be measured before connecting the test
leads. Turn the power on only after the leads have been
securely connected.

* Before using the product, make sure that the sheathing
on the probes is not damaged and that no bare wire is
exposed. If there is damage, using the product could
cause electric shock. Contact your dealer or HIOKI
representative.

2.5 Connecting the 9322 DIFFERENTIAL PROBE
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The Model 9322 is a differential probe that connects to
input modules for the 8800 MEMORY HiCORDER series.
High voltage applied between the H and L terminals is
divided by 1/1000 and output as a voltage signal relative to

GND.
(e
i
. By §
Power jack ja gg i
(Connect the 9418-10 (L
AC ADAPTER)

BNC connector
(Connect to the analog

input terminal
lll-’gﬁ} Grabber clip
é:ﬂ]]ﬂﬂ] Alligator clip
Connection Method

1. Connect the alligator or grabber clips to the 9322.
For the 9322, the maximum rated voltage to earth is as
follows.
When using grabber clips: 1500 V AC or DC (CAT 11) /
600 V AC or DC (CAT 111)
When using alligator clips: 1000 V AC or DC (CAT 1I) /
600 V AC or DC (CAT 111)

2. Connect the 9418-10 AC ADAPTER (PSA-30U-120,
PHIHONG) to power jack of the 9322. The indicator
lights when power is applied.

2.5 Connecting the 9322 DIFFERENTIAL PROBE
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3. Connect the BNC connector of the 9322 to the analog
input terminal of the product.

Grooves in the BNC

Connector guide

4. Connect the alligator clip or grabber clip to equipment to
be measured.
5. Select DC, AC or RMS output with the output selector
switch.
DC  The voltage between H and L signals is divided
by 1/1000 and output as voltage relative to GND.
AC  AC coupling for DC signals, and impulse voltage
is sampled on the carrier voltage.
RMS RMS conversion is applied to DC output signals
and output as a level variation.

* One 9418-10 AC ADAPTER (PSA-30U-120, PHIHONG) is
required for each 9322 to be used.
* Refer to the 9322 DIFFERENTIAL PROBE Instruction Manual for
details.

2.5 Connecting the 9322 DIFFERENTIAL PROBE
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2.6 Connecting the Logic Probe

A * The ground sides of the logic inputs are connected in

WARNING common to the frame ground of the product. Therefore,
if the product is powered by the AC adapter and the
object to be measured is powered from a different
power source, the possibility exists for electric shock
or damage to the equipment. Furthermore, even when
power is supplied from the same source, a potential
difference can exist due to different ground-side wiring,
resulting in current flow through the logic probes that
could result in electric shock or damage.
To avoid these hazards, before connecting a logic
probe to the product and the object to be measured,
confirm that power is supplied from the same
grounded outlet using 3-wire grounded power cords.

* Do not connect logic probes other than supplied by
HIOKI to the logic inputs.

Object to MEMORY

be measured HiCORDER

< (
atla

l[| 1] []T

Outlet

—]

Power supply

7}, Ground

The logic input is located on the
top side of the product. Since one
logic probe can record 4 channels,
the combined maximum recording
capability for logic waveforms is 8
channels.

* If no logic probe is connected, the corresponding logic
waveform is displayed on the screen at high level.

* Carefully read the instruction manual supplied with the 9320-01
or 9321-01 LOGIC PROBE.

2.6 Connecting the Logic Probe
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2.7 Connecting the 9018-10, 9132-10
CLAMP ON PROBE

A * Always connect the clamp-on probe to the secondary
DANGER  Side of a breaker. On the secondary side of a breaker,
even if the lines are shorted the breaker can trip and
prevent an accident. On the primary side, however, the
current capacity may be large, and in the event of a
short-circuit there may be a serious accident.

Before using the 9018-10, 9132-10 CLAMP ON PROBE,
be sure to carefully read its instruction manual and
familiarize yourself with the operation principles of this
product.

This product measures input voltage, so although current
cannot be measured directly, current can be measured by
the voltage output from the HIOKI 9018-10, 9132-10
CLAMP ON PROBEs.

Connect the BNC connector of the CLAMP ON PROBE to
the analog input terminal. For details, refer to Section 2.4.

9132-10

Source

Source

* To measure current, set the input coupling of the product to
"CLAMP." For details, refer to Section 7.3.4.

When the clamp-on probe is used for measurement, the
measurement precision will be affected both by the product
precision and clamp-on probe precision ratings.

When using the 9199 CONVERSION ADAPTOR, the 9018,
9132 CLAMP ON PROBEs can be used.

When measuring electric current, make sure that the direction of
the CLAMP ON PROBE matches the direction of electric
current.The direction of connection for the 9132-10 is opposite
from the 9018-10. If the CLAMP ON PROBE is faced in the
opposite direction, the phase will shift 180 degrees from the
actual value.

2.7 Connecting the 9018-10, 9132-10 CLAMP ON PROBE
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2.8 Connecting the 8992 PRINTER UNIT

Before connecting or disconnecting the printer unit, make
sure that the power switch is off. When the printer is not
connected, be sure to install the cover.

1. Using a plastic screwdriver,
remove the two screws that secure
the product's rear cover and lift off
the cover.

2. Insert the 8992 PRINTER UNIT.

3. Secure with the two screws
provided.

If the connector does not mate easily,
rock the printer slightly as shown

( g 7 while pressing the products together.

(NOTE)  The printer cannot be used with alkaline batteries: use either the
9418-10, 9418-15 AC ADAPTER or 9447 BATTERY PACK
when using the printer.

2.8 Connecting the 8992 PRINTER UNIT



19

2.8.1 Loading Recoding Paper

1. Lift the stock cover in the direction
of the arrows.

. Raise the head up/down lever.

. Insert the leading edge of the
recording paper from bottom into the
gap behind the printer roller, and
pull it out to the other side.

Pressing the FEED button feeds

paper.

. Insert the attachments into the ends
of the roll of recording paper and set
the paper into its holder.

2.8 Connecting the 8992 PRINTER UNIT
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. Pull the end of the recording paper
out at least 10 cm, and make sure
that it is positioned quite straight.

. Put down the head up/down lever.

. Pull the recording paper to the
outside through the printer exit slot
in the stock cover.

. Close the stock cover, and finish by
tearing off the recording paper
against the edge of the printer exit
slot.

NOTE ) + When the stock cover is fully open, attempting to force it open
further may damage the cover.

* The paper may jam if it is not aligned with the roller.

* Always place the product in the head-up condition when it is to
be transported or stored for an extended period of time. If the
product is left idle for a long time with the head pressing on the
roller, the roller may be deformed, resulting in uneven printing.

* Be careful to correctly orient the recording paper. Nothing will
be printed if the recording paper is loaded with the wrong side
facing the print head.

* We recommend using only the specified 9234 RECORDING
PAPER.

2.8 Connecting the 8992 PRINTER UNIT



21

2.8.2 Care of Recording Paper

Care of recording paper

* While unopened, thermal paper will not be affected by the
environment, provided that ambient temperature and
humidity do not exceed normal levels. For long-term
storage, temperature should be lower than 40°C (104°F).
Low temperatures cause no problem.

* After opening, protect the paper from strong light, to prevent
discoloration.

Storing data
The recording paper uses a thermochemical reaction.
Note the following points:

* To avoid discoloration, do not leave recording paper in
direct sunlight.
* Store at not more than 40°C (104°F) and 90% RH.

* To keep definitive data, make photocopies of the recordings.
* Thermal paper will blacken when brought into contact with
alcohol, ester, ketone, or other volatile organic substances.

* If the thermal paper absorbs an organic solvent such as
alcohols or ketones it may no longer develop properly, and
recorded information may fade. Soft PVC film and
transparent contact adhesive tape contain such solvents, so
avoid using them with recordings.

* Avoid interleaving the thermal recordings with damp diazo

copies.
D ¢

Direct sunlight Organic solvent

2.8 Connecting the 8992 PRINTER UNIT
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2.9 Attaching the Strap
Attach the ends of the strap securely at both attachment

points. If the strap is not attached securely, the product
could drop while being carried.

1. Insert each end of the strap through an attachment point
on the product.

Attachment Point

2. Thread the end of the strap through the buckle twice as
shown below.

A\

N\

3. Finally, slide the stopper over the end of the strap.
Tighten the strap to remove slackness or twisting.

\ Stopper
/S

N\

2.9 Attaching the Strap
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2.10 Notes on Measurement

To avoid the risk of electric shock and damage to the
DANGER  Product

* Do not apply more than 450 V AC or DC between the
analog inputs and product, or between the analog
inputs.

* When using an AC adapter, always use the specified
9418-10 AC ADAPTER (PSA-30U-120, PHIHONG).
The rated supply voltage is 100 to 240 V AC. (Voltage
fluctuations of +=10% from the rated supply voltage are
taken into account.) The rated supply frequency is
50/60 Hz. Do not use a power supply that falls outside
of this range.

* Terminal inputs should never exceed the limits
indicated below.

Input/output terminals Maximum input voltage
Analog input 450 V AC rms, DC
EXT TRIG -5Vto+10V
TRIG OUT -20 V to +30 V
500 mA max, 200 mW max

* The maximum voltage applied to the probe and cables
connecting to the analog input of the product must
never exceed the limits in the following table.
Notwithstanding these limits, the voltage at the analog
input must not exceed 450V AC or DC.

Maximum input voltage
9197
CONNECTION CORD 500 V AC rms, DC
9217
CONNECTION CORD 300 V AC rms, DC
9322 1000 V AC, 2000 V DC (CAT 1)
DIFFERENTIAL PROBE 600 V AC, DC (CAT IIl)

2.10 Notes on Measurement
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Analog Input Zero Position
The zero position may be offset when the input coupling is
DC or GND and the input is open circuit in the high-
sensitivity (10 mV) range.
The accuracy specifications apply after 30-minute warm-up
following power on. During warm-up, the zero position
drifts as indicated below.

Error (%f.s.) 2

05 10 20 30 40 50 60

Time from power on (minutes)

2.10 Notes on Measurement
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Chapter 3
Basic Button Operation

A

1 ~N :
Buttons for screen display setting _{ | po
(Refer to Section 3.1)

Buttons for printer operation 7
(Refer to Section 3.2)

Buttons for item settings ——|
(Refer to Section 3.3)

e
-
a D

4%»@ O

Buttons for waveform scrolling
and A/B cursor buttons ——
(Refer to Section 3.4)

A
o
[+]
a3
o
£

\/

Buttons for channels and input settings
(Refer to Section 3.5) —

o
<
H
@
o
E]

Start and stop buttons
(Refer to Section 3.6)

WV TIME/DIV A

B0 0 QD

START

| [\ y

STOP

)i
JT O O
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3.1 Screen Display Buttons

These buttons switch between the display screens.

SYSTEM| SYSTEM By pressing this button, you can select the
button Environment, Comment, RS&COPY, Setting,
and Initialization Screens.

SET SET button By pressing this button, you can select the
Status, Channel, Trigger Screens.

DISP button  Calls up the Waveform Screen.

Serves to display and observe waveforms.
Pressing this button from the Waveform
Screen switches to the DMM Screen.

3.2 Printer Buttons

These buttons are enabled when the 8992 PRINTER UNIT
is installed. For details, refer to Chapter 11.

PRINT button  Serves to print out the measured data.

COPY button  Prints a copy of the displayed screen, or to
save it as a BMP file.

(For output destination, refer to Section 10.3.)

FEED button Forwards the paper while the button is held
down.

3.1 Screen Display Buttons
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3.3 Item Setting Buttons

P
Q Cursor buttons  Serves to move the flashing cursor.

<:] D Use to select the Scroll or A/B cursors
O and Key Lock ON/OFF functions.

@ V A buttons Serves to set the items.

@ (Select button)

3.4 Waveform Scrolling Buttons

These buttons move the A/B cursors and scroll the
waveforms. For details, refer to Section 9.1 and 9.2.

@ Move the A and B cursors or scroll waveforms by these
buttons. .
PRI Pressing the 44 buttons moves quickly.
CURSOR

(1) Using the A/B cursors
The A/B cursors can be used to read a time difference,
frequency, or potential difference on Waveform Screen.

(2) Scrolling the waveform
The waveform on the display can be scrolled horizontally.

Q Press both cursor buttons (] and [) simultaneously to
. . switch the operation for using the A/B cursors or

scrolling the waveform.

3.3 Item Setting Buttons
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3.5 Input Operation

Press a channel select button (CH1 to CH4) on the
Waveform Screen to display the desired Settings window.

CH1 CH1-CH4 buttons Display the Settings window for
voltage axis range, magnification, zero

CH2 position, filtering, trigger conditions

CH3 and more.

CH4

)

RANGE button  Serves to set the voltage axis range for

the channel selected.
RANGE

S

)

POSN

>/

TIME/DIV button Sgggs to set the input signal capture

AN J/

POSN button Serves to set the zero position for the
channel selected.

Other settings are made by moving the flashing cursor with
the Cursor buttons ((J(XXJD) and pressing the Select
(A/V) buttons.

3.5 Input Operation
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3.6 Measurement Start and Stop

The measurement start/stop operation is separately
determined by each measurement function.

For details, refer to "Start and Stop Operation," which
explains each measurement function.

sTART | START Pressing this button starts measurement.

button The LED on the upper part of the switch
lights green during measurement.

STOP button  Pressing this button stops the measurement.

3.7 Other Buttons Operation

4 N
i button When Manual Trigger is enabled (ON) on
Manual trigger the Trigger Screen, the trigger is activated
by pressing this button during the trigger
wait state.
Pressing the [ button with the flashing
cursor aligned with a setting item displays
the setting items.

CARD button  Using PC card:

Displays the File Screen.

Using Fax/modem card:
Displays the Fax&Modem Screen.

3.6 Measurement Start and Stop



30

3.8 Key Lock Function

This function disables all front-panel button controls of the
product. The function serves to prevent unintended changes
to settings during a measurement.

Press both cursor buttons ((Y\)) simultaneously for 3
. seconds to switch the key lock on/off.
G The key lock function will not be canceled by turning the

. power off and on.

* When the key lock function is active, the indication "KEY
LOCK" is shown on the display.

* If the backlight saver function is used and the display
backlight turns off, it can be turned on again by touching
any button. The function assigned to the button will not be

activated.
N\,
(R AUTO 02 B 5 B )
JWfus x1  SCRL e
\\§ J

3.8 Key Lock Function
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3.9 Changing the Screen

4 N 7 \

- S\ Environmen )_, Comment

7 N
N \ J
wovelom Jem[ owm | —> 1% =
JoL . 1 l

22} e Dl peswnn

Initialize |4 RS&COPY
\ J

) \
2| 1= =l (&=

MEM . REC , RMS
7 3 i ) e 3
STATUS ——=1 STATUS |——x STATUS | i
L ) A D J !

s N 7 — )\
i || Extended Numerical | ¢

status calculation ||
- ) - /A

V

[ ) e N i 3\
CHANNEL ——— CHANNEL |[=——H CHANNEL

< / RN Ji i\ J |

7 3 : r N s 3
SCALING i 1| SCALING || i|l SCALING

\ ‘ J A J AN y

(TRIGGER ) i i TRGGER | ¢ i TRIGGER ) |

(MEM) =1 (REC) : 1l (RMS) '
\ / PN | AN

(MEM): Memory recorder function/ (REC): Recorder function/
(RMS): RMS recorder function

3.9 Changing the Screen
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3.9 Changing the Screen
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Chapter 4
Memory Recorder Function

4.1 Overview of the Memory Recorder n
Function

The memory recorder function has the following features.

(1) After being stored in the internal memory, input signal data
can be displayed and printed.

(2) All input channel data are recorded on the same time axis.
Since data for all channels can be superimposed, the
relative relationship between input signals can be observed
visually.

(3) Time axis setting
200 us/DIV to 5 min/DIV

(4) Time axis resolution 80 points/DIV

(5) Storage capacity (DIV)

Model 1Number o; channels4

8807-01, 8807-51 3200 1600 --=
8808-01, 8808-51 3200 1600 800

(6) Waveform magnification/compression display and print
Time axis direction: x10 to x1/500
Voltage axis direction: x10 to x1/2

(7) Display layout
Time axis waveform: single, dual, quad displays
X-Y waveform: single display (dot, line)

(8) Logging function
Numeric printout of waveform data

(9) Memory segmentation (Sequential save) function helps to
reduce dead time of continuous recording.

(10) Numerical calculation functions
Eleven types of numerical calculation can be performed,
such as frequency and RMS measurements.

4.1 Overview of the Memory Recorder Function
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4.2 Operation Sequence (MEM)

Memory recorder operating procedures are described by the
following flowcharts.

Preparation Refer to Chapter 2.

SET
( Settings on the Status Screen ) Press the SET button to display the
Status Screen.

. Select MEMORY (memory recorder
_{ Function | function).

| Set the speed with which the input signal

—| Time axis range :
waveform is captured.

_| Recording length | Set the length of the data sample
for a single measurement.

_{ Display layout | Select the layout of the Waveform Screen
and for printing.

—‘ Auto save | Select whether data is automatically saved.

—! Printer recording format Select whether measurement data is to be
e ____________!printed as a waveform or numerically.

—'Auto-prmt Select whether waveform data is to be
feeeoeieeeeeeeeeeo----2! - printed automatically.

( Extended Status Screen ) Use this function, if necessary.

| Configure memory allocation for

_{ Using channel measurement data.

Scrolls the waveform display if the time
—| Roll mode | axis is 10 ms/div to 5 min/div.

| Segments memory into blocks, and records

a waveform in each block.

—{ Sequential save
Refer to Section 4.8.3.

: ; Input waveforms data is extrapolated and
(Numerlcal Calculation Screen displayed numerically. Refer to Section 4.9.

1 Requires connection of the optional 8992 PRINTER
L.i UNIT.

4.2 Operation Sequence (MEM)
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C Settings on the Channel Screen ) Press the SET button to SET

display the Channel Screen.

Set the waveform display color,
| voltage axis range, zero position,

| Channel Screen
etc. Refer to Chapter 7.

| Scaling Screen | The scaling function can be used to
convert the output voltage
from a sensor, for example, to a
- - physical property of the measured
Conversion ratio method | object.

Refer to Section 7.5.

2-point method |

( Settings on the Trigger Screen ’ Press the SET button to SET
display the Trigger Screen.

Set the trigger source, type and
condition, and pre-trigger condition.
Refer to Chapter 8.

( Start measurement )

Press the START button to start measurement.

To avoid inadvertent measurements, the START button
activation condition can be selected. Refer to Section 10.1.1,
for details.

Zero adjustment is performed automatically for every
measurement.

4.2 Operation Sequence (MEM)
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4.3 Setting Items

4.3.1 Setting the Function Mode

The 8807-01, 8808-01 has three function modes.
Additionally, the 8807-51, 8808-51 also offers a harmonic
wave analysis function. Select the Memory recorder
function.

Procedure Status/ Channel/ Trigger Screen

1. Press the SET button to display the Status, Channel, or
Trigger Screen.

2. Move the flashing cursor to the position shown in the
figure below and select MEMORY using the AV buttons.

Flashing cursor

Status(1/3) liiiilﬁﬁ @5-@7 18:18:19

~Basic Config
Time/DIY 2BBps
(Interval ) f2.5us)
Shot 28 DIY
(Rec Timel (4, Bfms
7 A

Memory Recorder Function

Analog input signals are converted by the A/D converter to digital values
for display and storage in the internal memory.
X-Y combined plotting of multiple channels is possible.

Analog A/D Converter Digital RAM |— | Digital processing I—»| Display
input signal signal

Input voltage

N

| [« Sampling period .
plina p . Screen display
» Time

4.3 Setting Items




37

4.3.2 Setting the Time Axis Range

Set the speed for inputting and storing the waveform of the
input signal. Time axis range setting expresses the time for
1 division.

Procedure 1 Status Screen
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Time/DIV and select the time
axis range using the AV buttons.

P
Status(ls/3) MEMORY  B5-87 18:18:26 1
~Basic Config -
Time/DIY Flashing cursor ]
i Interval { 2.5us) | |
SPS;C Time The data interval for the
time axis range setting is
Display Fo 1/80 (1 DIV=80 data
AUto Save points).

Pressing the TIME/DIV button moves the flashing cursor
automatically to the Time Axis position for setting.

Procedure 2 Waveform Screen
1. Press the DISP button to display the Waveform Screen.
2. Move the flashing cursor to the position shown in the

figure below and use the AV buttons to make a setting.
4 N\

MEMORY &UTO E-B% B M W G5
#l SCRL

Flashing cursor

Pressing the TIME/DIV button sets the time axis regardless of
the flashing cursor position.

4.3 Setting Items
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4.3.3 Setting the Recording Length

The length of recording for one measurement operation
(number of divisions) can be set.

Constant recording length mode: Select the recording length.
Variable recording length mode: Variable recording length can
be selected by the user.

Status Screen
Procedure 1 Constant recording length mode

1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Shot and select the recording
length using the AV buttons.

e R
Status(1/3) MEMORY ~ @7-31 14:56:85

~Basic Config -,
TimesDIY 208us
{Interval) { 2.5us) -
Shat Flashing cursor ]
(Rec Timed (4. BBms
Display Format BList | L' St
o 28 DIY

Auto Save

File Name

Thin Out
Print Mode

Smooth Prind
Auto Print OFF

h

Depending on the number of channels to be used, the
recording length is limited. (For setting the number of
channels, refer to Section 4.8.1.)

Using channels Constant recording length [DIV]

1 channel 20, 50, 100, 200, 400, 800, 1600, 3200
1 and 2 channels 20, 50, 100, 200, 400, 800, 1600

1 to 4 channels 20, 50, 100, 200, 400, 800
(8808-01, 8808-51
only)

4.3 Setting Items
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Procedure 2 Variable recording length mode

1. Press the SET button to display the Status Screen.
2. Move the flashing cursor to Shot.

4 N\
Status(1/3) MEMORY — @7-31 14:56:12
~Basic Config ~y
Time/DIY Flashing cursor
tInterval}
shot #omla DIy
{Rec Time) (2. 08ms)
Display Fornat In variable recording-length
Auto Save mode, the symbol "#" is
File Name displayed before the
Thin Out recording length.
Print Mode Wave
smooth Print OFF
Auto Print OFF

Extended Status...

Measurement. ..
i Key to Constant Recording Length Mode
N

J

3. Press the @ button to set for variable recording length.

4. Using the <] cursor buttons, move the flashing cursor to
the digit to be set and use the A'VY buttons to make a
setting.

To return to the constant recording length mode, press the
H button again.

4.3 Setting Items
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4.3.4 Setting the Display Layout

* The display layout of input waveforms can be set for the
Waveform Screen and for printing.
* The layouts Single, Dual, Quad, X-Y (Dot/Line) are

available.

4 ™\ 4 N\
WS AUTO B B2 2 wEs WS AUTO B 82 2 wEs
200ys ¥l SCRL 200ys 1 SCRL

F TH
~
AY A /’/ I/
[’ \ 3
¢ |

\ \ B / A / A
/ / i Y 7
/ / \ y
A \ 7 /
/ /
AN NV
N J N J
Single Display Dual Display
Display and record as one graph. Display and record as two graph.
4 N\ 4 N
HENIRY i .3 R HENIRY :{ & s
41 - MR e
B T~ 1
s \ /
g A
-'.- h/ ™ s/
Bk a— = AR N
LY — LY - \l _‘_'!‘)
/ }
;l - Jl > ./ \‘-\.
g —— =
== =
- I / AN J
Quad Display X-Y Display

Display and record as four graph. (Dot) Linear interpolation
(smoothing) is not performed.

(Line) Linear interpolation is
performed.

4.3 Setting Items
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Procedure

Status Screen

1. Press the SET button to display the Status Screen.
2. Move the flashing cursor to Display Format and select the

display format using the AV buttons.

~

p
Status(1/3) MEMORY @7-31 14:5R:22
~Basic Config

Time/DIY 2PAus
{Interval) { 2.5u5)
SP'gt Time? (42@01%;

ec Time BAns

Flashi

Display Format mﬁ% ashing cursor]
futo Save pBLlist |

File Name

Thin Out
Print Mode iy

Smooth Print 5—3—'{&'311_ .

Single  Display and record as one graph.
Dual Display and record as two graphs.
Quad Display and record as four graphs.

X-Y (Dot) Display and record the waveform as an X-Y (Dot)
Screen.

X-Y (Line) Display and record the waveform as an X-Y (Line)
Screen.

When the Dual or Quad display is selected, the channel to
be displayed in each screen partition can be set.

For details, refer to Section 7.3.2, and for the settings on
the X-Y Screen, refer to Section 4.4.

4.3 Setting Items
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4.3.5 Setting the Auto Save Function

When the function is enabled, measurement data are
automatically stored on PC card after they are captured.
This function stores a file in the directory currently selected
on the File Screen.

Procedure Status Screen
(1) Select the data format for Auto Save.

1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Auto Save and select the type of
saving using the AV buttons.

e ™\
Status{1/3) MEMORY @7-31 14:56:32
~Basic Config -
Time DIV 208ps
{Interval) { 2.5us)
Shot 28 DIY
(Rec Timed {4, B8ms
Display Format dingle "
Auto Save #-B ashing cursor ]
File Mame [AUTO ]
Thin Out OFF
Print Mode BiList |
Smooth Print ._
futa Print Dinary
OFF Auto save is disabled.
Binary Data are stored as binary data.
Text Data are stored as text data.

Data stored in the text format is not readable by
the product.

4.3 Setting Items
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(2) If using the A/B cursors on the screen, specify the
area to save.

Shot 28 DIv

(Rec Time? (4, Bdms

Display Format Single

Auta Save 4 Flashing cursor]
File Hame BiList T T
Thin Out AL | OFF

Print Mode Wave
Smooth Print OFF

Move the flashing cursor to the position shown in the
figure below and use the A/'V keys to make a setting.

ALL Store data for all captured waveforms.

A-B If A cursor is in use, data is saved from the
cursor to the end of input.
If both A and B cursors are in use, data between
the cursors is saved.

(3) Enter the file name to be used for Auto Save.
Once the file name has been entered, measurement data is
automatically saved as the entered name.

When multiple files are saved in succession, numbers are
appended to the file name. If the file name entry is left
blank, the file name is automatically set as "AUTO,
AUTO0001", etc.

1. Move the flashing cursor to File Name and use the AV
buttons to display the Comment Entry Screen.

2. Move the cursor to the desired character to enter using the
AV buttons. For details, refer to Section 11.3.3.

Display Format Single
ﬁuFtiD] Sattlfe?me ﬁ_%mm_wmaw Flashing cursor ]
Thin Out OFF
Print Mode Wave
smooth Print OFF
Auto Print OFF
.

4.3 Setting Items
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(4) Enable thinning.
When the text data format is selected, enable thinning.
Move the flashing cursor to Thin Out and use the AV
buttons to make a setting.

Display Format dingle
Auto Save #-B Text

?Hﬁ Hage CAUTO m] Flashing cursor ]

Print Made BiList |
Smooth Print
\ Auta Print
1/8
* Data for the channel for which the waveform is displayed is

saved.

* During measurement, if remaining PC card capacity runs low
enough for a warning message to appear, press the STOP button,
then remove the PC card once measurement has been suspended.
Data may be lost if the PC card is inserted or removed during
measurement.

* Files will be saved in the currently selected directory.

4.3 Setting Items
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4.3.6 Setting the Print Mode

This mode is available when the 8992 PRINTER UNIT is
connected. Select whether to print measurement data as
waveform or numeric values.

Procedure Status Screen

1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Print Mode and
select Wave or Logging using the AV buttons.

Auto Save #-B 0FF
File Hame [AUTD 1
Thin Out OFF =

Print Made ashing cursor |
smooth Print 0OFF

Auto Print BlList

Losgsing
Wave Prints measurement data as a waveform.

Select Smooth Print to print smoother
waveforms, but with slower print speed.

Logging Print measurement data numerically.
Set the print interval.

3. Press the AV buttons to set Smooth Print to ON or OFF
when Wave is selected, or to set the print interval
(1 division = 80 points) when Logging is selected.

When "Wave" is selected, Smooth Print can be set only for the
Memory Recorder function. Instantaneous waveforms recorded
by the RMS Recorder can be smoothed.

When "Logging" is selected, if the print interval is set longer
than the record length, only the first point will print.

4.3 Setting Items
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4.3.7 Setting the Auto Print Function

This function is available when the 8992 PRINTER UNIT is
connected. Printout is carried out automatically after a

waveform has been captured for the specified recording
length.

Procedure Status Screen

1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Auto Print and set to ON or OFF
using the AV buttons.

File Name [AUTO ]
Thin Out OFF
Print Mode Wave
Smooth Print OFF —
Auto Print : ashing cursor]
BiList
OFF
[ OH ]

Extended Status...

OFF  Disables the auto print.

ON Enables the auto print.

< NOTE ) * When cursor A and B are enabled, partial printing is executed.
For using the A/B cursors, refer to Section 9.1.

* When the roll mode is enabled and the time-axis range is 10
ms/DIV to 5 min/DIV, data is displayed and printed
simultaneously.

* The printer cannot be used with alkaline batteries: use either the

9418-10, 9418-15 AC ADAPTER or 9447 BATTERY PACK
when using the printer.

4.3 Setting Items
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4.4 Using the X-Y Waveform Plots (MEM)

* X-Y combined plotting can be performed when the Display
Layout is set to X-Y display on the Status Screen. For the
8808-01, 8808-51 when the X axis is assigned to one
analog channel, up to three X-Y combined plots are
possible.

* Voltage axis magnification/compression is active also when
using X-Y combined plotting.

* Using the A/B cursors, it is possible to specify the data
between the cursors for partial plotting.

Procedure Status/ Channel Screen
1. Press the SET button to display the Status Screen.
2. Move the flashing cursor to Display Format and select format
(X-Y Dot or X-Y Line) using the AV buttons.

{Rec Time} {4.08msy L
Flashing cursor]

Display Format

fiuto Save plBlist |
File Hame single
Thin Out

Print Mode
Smooth Print

3. Press the SET l;)utton with the Status Screen displayed to
display the Channel Screen.

e N\
Channel{2/3) MEMORY  @5-31 1@:35:32

finalog

Col Range Zoom{ /DIV)  Posn

4] (Lower to Upper) Flt

CHL 18mY  =1(168.BmY) Bl

5 ¥ (-BAmY B@mYy  OFF

CHZ =~ 18mY  «1¢18. 6mv) B

¥ o (-EfmY 5@myy  OFF

4. Select the display color using the AV buttons.

5. Move the flashing cursor to the channel to use as the X
axis, and select it using the AV buttons.
Channels other than the one selected for the X axis are the
Y-axis channels.

4.4 Using the X-Y Waveform Plots (MEM)
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Procedure

Partial X-Y plot

Using the A/B cursors, it is possible to specify a range for
partial X-Y plotting. Refer to Section 9.1. (Normal X-Y
plotting covers all data of the recording length.)

Status/ Channel/ Waveform Screen

g AUTO - B2 & E P N ( AUTO ﬂ*rsﬁg OFF hA W 53748
2@%»3 %1 CSR - OFF Wus C N
7(ﬂ 7£ Sl
AEENA PUB=e
AN 7
\ \ -z
\Y/ANR) .
\/ERE\Y
Y

. Display the input waveforms, except for the X-Y display.
. Using the A/B cursors, specify the desired portion for

plotting.

. Press the SET button to display the Status Screen.
4. Select format (X-Y dot or X-Y line) on the Display Format item.
. On the Channel Screen, select the channel to use as the x

axis, using the AV buttons.

. Press the DISP button to display the Waveform Screen.

* Partial X-Y plotting is disabled when using the horizontal
cursor.

* When using only cursor A, X-Y combined plotting is applied
only to the range from cursor A to the end of the
measurement.

* When the number of channels to be used is set to one, X-Y
combined plotting is not available.Refer to Section 4.8.1.

4.4

Using the X-Y Waveform Plots (MEM)
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4.5 Waveform Screen Settings (MEM)

Settings for the Waveform Screen are described below. For
details, refer to Section 4.3.

Procedure

1.
2. Move the flashing cursor to the item to be set.
. Use the AV buttons to make a setting.

Waveform Screen

Press the DISP button to display the Waveform Screen.

3 4
W

5
|

6 7 8
||

Vs

| A

|
I !
A o B

GEIER | UT0 £ 07
g — 2Musxl SR
1 Function MEMORY/RECORD/RMS

2 Time axis range

3 Magnification/

Compression of the
time axis

4 Trigger mode
5 Pre-trigger
6 Waveform display

area

7 PC card indicator

8 Power indicator

200 us to 5 min/DIV
x10 to x1/500

SING/REP/AUTO
0 to 100, -95%
Full/partitioned display

Appears when a PC card is installed

(SRAM/ ATA/ FAX)

Appears the type of power supply of the

product or battery low mark.

Input-related settings are accessible by pressing a channel select
button (CHI1 to CH4) from the Waveform Screen. For details,

refer to Section 7.4.

4.5 Waveform Screen Settings (MEM)
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4.6 Auto Range Function

This function automatically selects the time axis range,
voltage axis and zero position (excluding when the setting
of input coupling is "CLAMP").

The time axis range is applied to the lowest numbered
channel with waveform display enabled, and is
automatically set to record 1 to 2.5 cycles on the Waveform
Screen.

Procedure Waveform Screen

1. Press the DISP button to display the Waveform Screen.

2. Press both sides of the TIME/DIV button for at least 2
seconds to activate auto-ranging.

3. Press the START button to execute, or press the STOP button
to cancel. To cancel forcibly during auto-range operation,
press the STOP button. If measurement has started using the
auto-range function:

Conditions related to the input Trigger conditions (one channel only)

channels (all channels) * Trigger mode: AUTO

* Voltage axis range, zero position: * AND/OR for internal and external
Value set automatically triggers: OR

* Magnification/compression ratio along  « pre-trigger: 20%
tShiﬁgvlgltdezggl:))/(ls).d * Internal trigger:
Other displays x1/2 Enables only the waveform display
) . channel with the lowest number. (If
* Low-pass filter, Input coupling: the difference between maximum and
OFF, DC minimum is 2 divisions or less, the
next channel is enabled.)

Status conditions "
* Trigger type : Level

* Time axis range (time/div): Slope: I rising

Value set automatically ; . ;
(Magnification/compression ratio: x1 -llz—{l'tge%?gg\léel' value set automatically

* Sequential save: OFF

NOTE When the auto-range function is engaged a trigger output signal
is generated. Take suitable precautions when using the auto-

range function concurrently with the trigger output connector.

4.6 Auto Range Function
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4.7 Start and

Measurement
start

Trigger
conditions are
met

¥

Recording data

SINGLE REPEAT

AUTO

Trigger
mode

Measurement
end

Stop Operation (MEM)

Press the START button to start measurement, and
LED lights in green. The START button activation
condition can be selected. Refer to Section 10.1.1.
When pre-trigger is activated, the trigger is not
enabled until the specified pre-trigger data has been
read.("Pre-trig wait" is displayed.)

"Wait for trig" is displayed until the trigger condition
occurs.

Data recording starts when the trigger conditions are
met. When trigger mode is AUTO, the product waits
for about 1 second for trigger conditions to be met.
After this interval, data recording starts, regardless of
trigger state.

During recording, "Storing" is displayed.

When the Roll mode is enabled, measurement data is
displayed (scrolling) as it is recorded. When automatic
printing is also enabled, data prints at the same time it
is displayed.

Measurement can be aborted by pressing the STOP
button twice during measurement.

Then the waveform data until the STOP button is
pressed is displayed and saved. When the auto saving
is enabled, the data until a forced termination is
automatically saved. (automatic printing will not
execute)

Trigger mode: REP/AUTO
Activates the trigger waiting condition. Input resumes
when the trigger conditions are met.

Trigger mode: SING
Measurement can be aborted by pressing the STOP
button twice (automatic printing will not execute).

Trigger mode: REP/AUTO

During measurement, pressing the STOP button once
records up to the set recording length (waveform
display, printing and auto-save are executed).
Measurement can be aborted by pressing the STOP
button twice (automatic printing will not execute).

If measurement is aborted after a trigger event occurs, waveform
data up to the abort are retained. However, no data is retained if
measurement is aborted before a trigger event. If the trigger
mode is Continuous or Auto, and waveforms remain from a
previous trigger event, the waveforms are displayed (excluding
maximum recording length).

4.7 Start and Stop Operation (MEM)
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4.8 Extended Status Screen Setup (MEM)

Application settings can be made in Memory recorder
function on the Extended Status Screen.

Procedure Status Screen
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Extended Status... and press the
AV buttons to display the Extended Status Screen.

|
Flashing cursor ]

Measurement. ..
4,7 Key to Show Extended Status Screen.

3. To return to the Status Screen, move the flashing cursor to
Back, and press the A'Y buttons or SET button.

~Sequential Save—————OFF—,
Shot 2@ DIV
Divide 16 divide
Following OFF
Display Block
atart Block
End Block
il 16
ﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁl

- m Flashing cursor ]

\ 4,7 Key to Show Status Screen. J

4.8 Extended Status Screen Setup (MEM)
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4.8.1 Channel Usage Settings

Set segmenting of measurement data memory.
The record length can be made longer when using fewer
channels.

Procedure Extended Status Screen
1. Press the SET button to display the Status Screen.
2. Move the flashing cursor to Extended Status and display the
Extended Status Screen using the AV buttons.
3. Move the flashing cursor to Use Channel and select channel
using the AV buttons.

4 N\
Extended Status MEMORY @5-@7 1@:13:18

Extend Config ——
[ Use Channel BilList %’l ashing cursor ]

Rall Made 1CH | oFF
2CH

Sequential Save— —(FF
( shot 20 DI

1CH Internal memory is allocated to channel 1, so
measurement data on channels 2 and above
cannot be stored to internal memory. Only
Channel A can be used for logic.

2CH Internal memory is allocated to channel 1 and 2, so
measurement data on channels 3 and above cannot
be stored to internal memory. Channels A and B
can be used for logic.

4CH Internal memory is allocated for the four channels
(Model 8808-01, 8808-51).
Channels A and B can be used for logic.

4.8 Extended Status Screen Setup (MEM)
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4.8.2 Setting the Roll Mode

This mode can be used at a time axis range setting of 10
ms/DIV to 5 min/DIV. When roll mode is set to ON, the
waveform is displayed immediately at the start of recording
(the screen scrolls).

When the 8992 PRINTER UNIT is connected and the Roll
Mode and Auto Print are enabled, printing occurs
concurrently with waveform display.

Procedure Extended Status Screen
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Extended Status and display the
Extended Status Screen using the AV buttons.

3. Move the flashing cursor to Roll Mode and set to ON or OFF
using the AV buttons.

( Extended Status MEMORY B5-@7 18:13:25 )
Extend Config
Use Channel 4CH ]
Roll Mode EI List m Flashing CUI'SOI']

Sequential Save— I —OFF
Shot 2@ DIy

OFF  Disables the roll mode.
ON Enables the roll mode.

* Even if set to ON, the Roll Mode is inoperative when the time
axis range is set faster than 10 ms/div.
* When Roll mode is set to ON, the settings for sequential saving
is automatically turned OFF.

4.8 Extended Status Screen Setup (MEM)
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4.8.3 Sequential Save Function

* This function divides the memory into separate blocks, each
of which can be used for waveform recording.

* Input signal capture is carried out continuously using the
trigger, storing waveform data successively in each block.

* During recording, no display or printout is carried out.

* This reduces dead time (non-sensitivity periods due to
display and printing delays).

When continuous print (auto print) is being performed in
REPEAT trigger mode

7 /
/] /]

Recording length Recording length Recording length
Brief phenomena may not register

Using sequential save

NN

T

AR

N

I ] 1 ]
IRecordir|1g IengthI Il?ecordirlmg IengthI Recording IengthI Recording length'

el el I

VAV

Data are divided into blocks and recorded in memory.

?{ Dead time: (interval in which no sampling occurs due to display
% and print processing)

4.8 Extended Status Screen Setup (MEM)
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Sequential Save Setting Procedure

C ST/i\RT )

{ Extended Status Screen ]]

! |
| | Setect ON/OFF |
i |
| Set the Recording Length |

| Set the Number of Divisions |

Select Subsequent
Waveform Display

| Select the Display Block |

| Select the Starting Block |

| Select the End Block |

SRS l

( END )

Display the Extended Status Screen.

Select whether to enable Sequential Save.
Set the per-block recording length.

Set the number of memory blocks.

Select whether waveforms should be
i displayed on screen after recording to each
i block.

Select which blocks to display on screen

i after measurement.

Select the block at which to start
i measurement.

Select the block at which to end
i measurement.

Press the SET button to return to the Status
Screen.

* Dead time during which no further data is sampled, in order to
permit display and recording after the acquired data is recorded
to one block, is about 4 ms.

Dead time, however,

may slightly fluctuate by key operation.

* While the roll mode is being used in memory recorder function
(on the Extended Status Screen), the sequential save function is

disabled.

4.8 Extended Status Screen Setup (MEM)
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Procedure Extended Status Screen (MEM)

(1) Display the Extended Status Screen.

1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Extended Status... and press the
AV buttons to display the Extended Status Screen.

Flashing cursor]

Extended Status. ..
Measurement. .. J

4,7 Kev to Show Extended Status Screen.

(2) Enable or disable the sequential saving function.

Move the flashing cursor to Sequential Save and set to ON
or OFF using the AV buttons.

~Extend Contig ~
lse Channel 4CH
| Roll Mode OFF |
~Sequential Sav <5 Flashing cursor ]
Shot 2a DIy
Divide 16 divide
Following OFF

OFF  Disables the sequential save function.

ON Enables the sequential save function.

4.8 Extended Status Screen Setup (MEM)
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(3) Set the recording length.

Move the flashing cursor to Shot and set the recording
length using the A'Y buttons.

~Extend Config
lUse Channel 4CH
X Roll Mode OFF
Sequential Save ON—
f Shot m% Flashing cursor]
Divide 16 divide
Following OFF
Display B 1

When setting the recording length for Sequential Save, the
recording length setting (on the Status Screen) is
automatically set to the same length.

The variable recording length can be set. Refer to Section
4.3.3.

(4) Set the number of divisions

Move the flashing cursor to Divide and use the AV buttons
to make a setting.

Sequential Save——————— )
Shot 28 DIY
Divide [BRanze Flashing cursor]
Sequential 2 divide 0FF
Display 8] 32 divide 1
Start Block 1

4.8 Extended Status Screen Setup (MEM)
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The recording length and maximum number of divisions are
automatically determined according to the number of
available channels, as shown in the tables below. Refer to
Section 4.8.1 for details.

Maximum number of divisions

Number of Instantaneous
Recordin hannels 1 2 4 waveform
length (DIV) recording *
20 32 32 32 16
50 32 32 16 8
100 32 16 8
200 16 8 4 2
400 8 4 2 -
800 4 2 - -
1600 2 - - -

*This shows the number of divisions for the instantaneous
waveform recording (Memory Recording) of the RMS Recorder
function.

(5) Follow-up waveform display

Enabling Subsequent Waveform Display causes the
waveforms that were input to each block following a trigger
event during Sequential Save to be displayed one by one
(resulting in longer dead time).

Move the flashing cursor to Following and set to ON or OFF
using the AV buttons.

~sequential Save————— [
Shot 28 DIV
Divide 32 divide
Following [m4 Flashing cursor ]
Display Block BlList
OFF
atart Block B
End Block T ]

OFF  After all blocks are recorded, the waveform of the last
block only is displayed.

ON Each block is recorded and displayed.

4.8 Extended Status Screen Setup (MEM)
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(6) Set the block to be displayed.

Move the flashing cursor to Display Block and set the block
to be displayed using the AV buttons to make a setting.

4 Flashing cursor]

~Sequential Save———— OH—,
Shot 28 DIy
Divide 32 divide
Following OFF
Display Block i<
Start Block
End Block
1 16
NN EEEEEEEEN
CITTTTITTITTITITTT17]

\ 17 32 )

After measurement starts, the displayed block is updated by
the recorded block. When measurement is completed, the

most recently recorded block is displayed.

(7) Set the first block

Move the flashing cursor to Start Block and set the first
block to be displayed using the AV buttons.

Flashing cursor]

~Sequential Save————— OH—,
Shot 2@ pIv
Divide 32 divide
Following OFF
Display Block 1
Start Block <
End Block 1
1 16
NN EEEEEEEEN
CITTTTITTITTITITTT1]

\ 17 32 )

4.8 Extended Status Screen Setup (MEM)
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(8) Set the last block

Move the flashing cursor to End Block and set the last block
to be displayed using the AV buttons.

~sequential Save——————— ON—,
Shot 28 DIV
Divide 32 divide
Following OFF
Display Block 1
atart Block 1
) Flashing cursor
End Block E< 9
1 16
CITTTTTITTITTITITTIT]
17 32
. y

(9) Finishing sequential save setting

When finished setting, move the flashing cursor to Back and
press the AV buttons or SET button to return to the Status

Screen.
1 16
LTI T T T I T T T T T 070171
17 32
M Flashing cursor]
4,7 Key to Show Status Screen. J

(10) Stored block display procedure

Extended Status Screen

1. Move the flashing cursor to Display Block.

2. Specify the block to be displayed using the AV buttons.
The blocks shown by ['\| indicate that measured data has
been saved to the blocks.

4.8 Extended Status Screen Setup (MEM)
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3. Press the DISP button to display the Waveform Screen. The
data specified by step 2 is displayed.

~Sequential Save——————————— Ob—,
Shot 28 DIY
Divide 32 divide
Fallowing OFF r .
Display Block i< Flashing cursor]
Start Block 1
End Block 32
il 16
R R Display block, date,
eIl time, and time axis
17 32| range are displayed
- when the trigger

Back.| occurs.

| 1 \:"99-05-07 18:16:02 20@us/DIV

- J

Waveform Screen

1. Press the DISP button to display the Waveform Screen.

2. Press a Channel Select button (CH1 to CH4) to display the
block allocation status.

The blocks shown by |'\/ indicate that measured data has
been saved to the blocks.

3. Move the flashing cursor to position 1 and specify the
block to be displayed, or use the Cursor buttons to specify
the block 2 and press the AV buttons to display the
waveform in the specified block.

Level 0.0@RY - (J

Slope b )
F1t OFF

b

1‘ |
[ SequencialEE—. \
& 9 6 N BN & B
20 Vi
& & "y
& iy

My B
2 —’__/“;_4/

] 2
F[E][F]

H|EE
| (S
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Relation between trigger mode and sequential save function
Measurement Press the START button to start measurement, and
start LED lights in green. Data recording starts when trigger
conditions are met.

First block is stored by trigger setting.

First block The following waveform display ON:
waveform is displayed.
The following waveform display OFF:
waveform is not displayed.
Last block is stored by trigger setting.
Last block The following waveform display ON:

waveform is displayed.
The following waveform display OFF:
waveform is not displayed.

Waveform display

Auto saving

Auto print

Displays last block waveform.

When auto saving is enabled, waveforms in all blocks
are saved in a batch.

When auto printing is enabled, all blocks are printed
from the first block while individual blocks are
displayed.

SINGLE

REPEAT
AUTO

Trigger mode: REP/AUTO

Activates the trigger waiting condition. Input resumes
when the trigger conditions are met.

Trigger
mode

Trigger mode: SING
Measurement can be aborted by pressing the STOP

Measurement button twice (automatic printing will not execute).
end Trigger mode: REP/AUTO

During measurement, pressing the STOP button once
records up to the end of the block (waveform display,
printing and auto-save are executed).

Measurement can be aborted by pressing the STOP
button twice (automatic printing will not execute).

4.8 Extended Status Screen Setup (MEM)
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4.9 Numerical Calculation (Measurement)

Numerical calculations apply to recording by the Memory
Recorder and Instantaneous waveform recording in RMS
Recorder. Results of calculations are displayed numerically
(by printing or saving). Waveforms stored by the
Instantaneous waveform recording in RMS Recorder are
calculated using the Memory Recorder function. When the
A/B cursors are used, calculations are performed on the
data between the cursors.

The following eleven types of calculations can be
performed.

(1) Average value (2) Peak-to-peak value (3) Maximum value
(4) Time to maximum value (5) Minimum value
(6) Time to minimum value (7) Rms value

(8) Period (9) Frequency (10) Area value
(11) XY area value

[ Settings S )
L e |B?Sspla§reen ) Display the Numerical calculation Screen.
I
| ON/OFF Setting OFF Numerical calculation is not performed.
ON Numerical calculation is performed.
: : Average Up to four simultaneous calculations
| Calculation Selection |> Va|ug (numbered 1 to 4) can be set.

Channel Selection
for Calculation

Channels which are disabled for

displaying and recording are also
disabled for calculations.

Print Calculation OFF Calculation results are not printed.
Reiults Calculation results are printed.
Save Calculation OFF g:rlgulation results are not saved to PC
Results :
¥ Calculation results are saved to PC card.
Display the Waveform Screen, and press
Calculation New Data | the START button to start calculations.
Execution Waveform input data is subject to

calculation.

Calculation is applied to the waveform
T data in internal memory. Move the
Existing .
Data flashing cursor to Execute, and execute
by pressing the A'Y buttons.

4.9 Numerical Calculation (Measurement)
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Procedure Measurement Screen
(1) Display the Measurement Screen.

1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Measurement and display the
Numerical calculation Screen using the AV buttons.

Extended Status... |
Flashing cursor]

&,* Koy to Show Measurement Screen. J

(2) Set the numerical calculation to on or off.

Move the flashing cursor to Measurement and set to on or
off using the AV buttons.
( Measurement MEMORY  B5-87 1@:15:5h )
Measurement Eﬂé Flashing cursor ]
Mo.1 OFF
MNo.2 OFF
Mo.3 OFF
MNo.4 OFF

Execute

OFF Disables the numerical calculation.

ON  Enables the numerical calculation.

4.9 Numerical Calculation (Measurement)



66

(3) Select the numerical calculation to perform.

Up to four simultaneous calculations (numbered 1 to 4) can
be set.

Move the flashing cursor to the items (No.1 to No.4) to be
set and select the item to be calculated using the AV

buttons.
'

<
Measurement MEMORY  @5-87 1@:19:@5

~Measurement: [N,
Flashing cursor ]

No.3 OFF
Mo.d OFF
BiList
MIN
MIN-TIME
Period
Ereauency
fArea
At frea

(4) Select the channels for numerical calculation.

Move the flashing cursor as shown in the figure below and
set the channel using the AV buttons.

4 N\
Measurement MEMORY  @5-87 18:19:11

~Measurement: 0 :
Mo.1 Average Flashing cursor ]
Ho.2 OFF
Ho.3 OFF
Mo.d OFF CH?
CH3
Execute hd
ALL Perform calculations on all channels.

CH1 to CH4 Perform calculations only on the selected channels.

4.9 Numerical Calculation (Measurement)
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(5) Set whether to print calculation results after
display.
Move the flashing cursor to Print Result and set to on or off
using the AV buttons.

Mo.3 OFF
Mo.4 OFF
Execute
Print Result %‘JI Flashing cursor ]
Save Result BiList
OFE
| _OH_|

OFF  Calculation results are not printed.

ON Calculation results are printed.

(6) Set whether to save calculation results to a PC
card after display.
Move the flashing cursor to Save Result and set to on or off
using the AV buttons.

Mo.3 OFF
No.d4 OFF
Execute
s
Print Result OFF
Save Result Flashing cursor]
b BList
[FF
[N _]

OFF  Calculation results are not saved.

ON Calculation results are saved to PC card in the text

format.
Data stored in the text format is not readable by the

product.

4.9 Numerical Calculation (Measurement)



(7) Execute numerical calculation (with existing data)
Calculates the data stored in memory and read from a PC

card.

Move the flashing cursor to Execute and use the AV

buttons to make a setting.

Ve

<
MEMORY  @5-@7 18:19:42

Measurement
~Measurement 0
Mo.1 Awverage ALl
Mo, 2 OFF
Ho.3 OFF
Mo.4 OFF -
4 Flashing cursor]
'\ ' S
[ Print Result O0FF |
Operational Example of Numerical Calculation
e N e N\
R AUTO B 62 A i [ AUTO - 62 P i
20Hys xl _ SCAL 2Wus w1 SCRL
EdsurEmeft—- —Measuremant—,
Ho. 1 hverade H No.1:Average /]
178 a6 10 119, 4By &\
R 2 13, ML A
o 30 12695
i’ Mg e5 4 11953
b2 RS Ho. 2:RMS
i | 65 9e7ny 1 63.907nY
BT 7Ry 20 5B.789mY
30 | agkea7ny | l 3 49.6E7mY | l
R 4 42EATY
Wo.3ip-p f j No.3:P-P j
g 485y 1: 181.5m¥
2" | 1615w \ 20 1615 \
5. 144138 3 14138
4: | 121.26ny 40 121,26
Wb d3ME Mo 41
1| g, 75n) ¥/ 1 99,75 N/
2| g0 57, N 2. 80.575m K
30 | 74,6250y 30 7.6 v
] 6@, S 4: &R En
. /AN J

Full Screen Display

area setting.

Partitioning Display

NOTE * Refer to Section 9.5 for information about waveform display

* Numerical calculation results cannot be displayed when the
Settings window is open on the Waveform Screen: press the
Channel select button (CH1 to CH4) to close the Settings
window to display calculation results.

4.9 Numerical Calculation (Measurement)
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Numerical Calculation with New Data

From the Waveform Screen, press the START button to
begin measurement. Data input begins when trigger
conditions are met. After the specified data record amount
is input, numerical calculation starts, and when calculation
is finished the results are displayed. If printing or saving of
calculation results has been enabled, those processes
execute.

When starting to input subsequent data, the previous data is
cleared.

The calculation area can be specified by the A/B cursors. If only
cursor A is used, the calculation area extends from the cursor to
the end of the measurement data. The (horizontal) line cursor is
not used to specify calculation area.

When both numerical calculation and sequential save are
enabled at the same time, calculation starts after sequential save
finishes. All blocks are processed by the calculation, so the
calculation result is refreshed and the final calculation result is
that of the last block. To view the results of all calculations,
enable printing or saving of the calculation results.

4.9 Numerical Calculation (Measurement)
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4.9 Numerical Calculation (Measurement)
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Chapter 5
Recorder Function

5.1 Overview of the Recorder Function

The recorder function has the following features. H
(1) Real time display and printing of the input signal
(2) Real time continuous recording of the input signal
(3) All input channel data are recorded on the same time axis.
Since data for all channels can be superimposed, the relative
relationship between input signals can be observed visually.
(4) Time axis setting
100 ms/DIV to 1 h/DIV (14 steps)
(5) Time axis resolution 80 points/DIV (printer)
(6) Sampling period 2.5 us fixed
(7) Waveform magnification/compression display and printout
Time axis direction: X1 to x1/500
Voltage axis direction: x10 to x1/2 (single)
(8) Display layout
Time axis waveform: single, dual, and quad displays
X-Y waveform: single display (dot/line)
(9) Storage capacity
400 divisions of the data are stored in memory.
(10) Logging function
Numeric printout of waveform data
(11) Reprinting capability
The last 400-division quantity of data is stored in memory,
and can be printed repeatedly.

5.1 Overview of the Recorder Function
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5.2 Operation Sequence (REC)

Recorder operating

procedures are described by the

following flowcharts.

Preparation

Refer to Chapter 2

( Settings on the Status Screen

Press the SET button to SET
display the Status Screen.

—{ Function |

—{ Time axis range |

—| Recording length |

—| Display layout |

—‘ Auto save |

~| Display Clear

i UNIT.

Refer to section 5.3.
Select RECORD (recorder function).

Set the speed with which the input signal
waveform is captured.

Set the length of the data sample
for a single measurement.

Select the layout of the Waveform Screen
and for printing.

Select whether data is automatically saved.

1Select whether measurement data is to be
iprinted as a waveform or numerically.

Select whether or not to print out
simultaneously with screen display.

During continuous XY measurement, clear
the waveforms of the previous screen. This
setting is enabled when setting the XY
Screen.

"™ Requires connection of the optional 8992 PRINTER

5.2 Operation Sequence (REC)
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( Settings on the Channel Screen ) Press the SET button to SET
display the Channel Screen.

| Channel Screen | Set the waveform display color,
voltage axis range, zero position,
etc. Refer to Chapter 7 for details.

| Scaling Screen | The scaling function can be used to

convert the output voltage
from a sensor, for example, to a
Conversion ratio method | physical property of the measured

object. .
2-point method | Refer to Section 7.5. H

( Settings on the Trigger Screen ’ Press the SET button to SET
display the Trigger Screen.

Set the trigger source, type and
condition, and pre-trigger condition.
Refer to Chapter 8.

( Start measurement )

Press the START button to start measurement.

To avoid inadvertent measurements, the START button
activation condition can be selected. Refer to Section 10.1.1,
for details.

Zero adjustment is performed automatically for every
measurement.

5.2 Operation Sequence (REC)
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5.3 Setting Items

5.3.1 Setting the Function Mode

The 8807-01, 8808-01 has three function modes.

Additionally, the 8807-51, 8808-51 also offers a harmonic

wave analysis function. Select the Recorder function.
Procedure Status, Channel, Trigger Screen

1. Press the SET button to display the Status, Channel, or
Trigger Screen.

2. Move the flashing cursor to the position shown in the
figure below and select RECORD using the AV buttons.

Flashing cursor

—\

' N\
Status(1/3) Iﬂﬂﬂ AE-@7 11:15:31
~Basic Config

Time/DIY 188ms
(Intervall (1.25ms)
shot 2@ DIY
(Rec Timel { 2.88s)
7 D
Recorder Function Description
Input signals converted to digital data are displayed and printed in real
time (when the 8992 PRINTER UNIT is connected).
When measurement is finished, the last 400-division quantity is stored in
internal memory, so reverse scroll viewing and reprinting are possible.
Recording paper
Stored in internal memorf‘g < >
(400 DIV) N\
Display
" Y,

5.3 Setting Items
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5.3.2 Setting the Time Axis Range

Set the speed for inputting and storing the waveform of the
input signal. Time axis range setting expresses the time for
1 division. The sampling period is fixed to 2.5 us (400
kS/s).

Procedure 1 Status Screen

1. Press the SET button to display the Status Screen.
2. Move the flashing cursor to Time/DIV and select the time H
axis range using the AV buttons.

P
Status{l/3) RECORD  @7-31 14:55:38 1
~Basic Config

Flashing cursor ]

TimesDTY

i Interval {1.75ms) | |

shot The data interval for the

tRec Time time axis range setting is

Display Fo 1/80 (1 division=80 data
points).

Butn Save

Pressing the TIME/DIV button moves the flashing cursor
automatically to the Time Axis position for setting.

Procedure 2 Waveform Screen
1. Press the DISP button to display the Waveform Screen.
2. Move the flashing cursor to the position shown in the
figure below and use the A'VY buttons to make a setting.

~

P
RECORD SING hA W U5
b

1 SCRL
Flashing cursor

Pressing the TIME/DIV button sets the time axis regardless of
the flashing cursor position.

5.3 Setting Items
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5.3.3 Setting the Recording Length

The length of recording for one measurement operation
(number of division) can be set.

Constant recording length mode: Select the recording length.
Variable recording length mode: Variable recording length can
be selected by the user.

Status Screen
Procedure 1 Constant recording length mode
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Shot and select the recording
length using the AV buttons.

' N\
Status{ls3 RECORD  @7-31 14:58:42
~Basic Config -,

T{i Ime.e"DI‘.-' 13 {1 %Eﬁm?
nterval . L Zhms.
Shat m Flashing cursor]

tRec Time? {2 BAs)
Display Format Blist |

BUto Save
File Hame
Thin Out

Print Mode

NOTE ) * When the recording length is set to Cont., the last 400-division
quantity is stored in internal memory.

@VAVAVAVAV/\VAV/

+—>

Stored in Internal Memory
(400 DIV)

5.3 Setting Items
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Procedure 2 Variable recording length mode
1. Press the SET button to display the Status Screen.
2. Move the flashing cursor to Shot.

~

( Status(1/3) RECORD  @7-31 14:53:47
~Basic Config ~
Time/DIY Sis-hing cursor
{Interval) S
Shot #oela DIY
{Rec Timel { 1.088s)
Display Format In variable recording- length
o Swve | o, the oymbal e diplayed
Thin Out OFF
Print Mode Wave
Printer OFF
Display Clear OFF

H Key to Constant Recording Length Mode
\

J

3. Press the M button to make a setting for variable recording
length.

4. Using the <J[D cursors, move the flashing cursor to the
digit to be set and use the A'VY buttons to make a setting.
To return to the constant recording length mode, press the
[ button again.

5.3 Setting Items
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5.3.4

Single Display

Display and record as one graph.

hA =R
B —
Z ra
| v - i -
r \\ 7 \\ Z
7 y
1 o
Z ra
2 i
5 S,
4 A Y
\ 7 X 7
Z 7
21 -
Z ra
2 i
E 5, S,
A 3
X 7 X 7
>
1 s
Z ra
2 - i -
ﬁ LY A
Y 2z Y Z
I
I
I
1
- J

Quad Display

Display and record as four graph.

Setting the Display Layout
* The display layout of input waveforms can be set for the
Waveform Screen and for printing.
* The layouts Single, Dual, Quad, X-Y (Dot/Line) are
available.
4 N\
RECORDE h 3 =R h 3 =R
foxd SR SCRL
A A
\ \ / /
7 /
/ a1 Y
/ l \ ;f \ f;
L y
g1 \
\ \ 5 N
1 [ / f
f \ f \
/ / Bt T T
\‘ \J N T/ 1/
/ /
N
- / - J

Dual Display
Display and record as two graph.

0g-05
hA a OEEE

JECORDENT
Clear: OFF CSR_OFF

/] <L LT

Vi
\

N

/]
\Vi
/

N

X-Y Display
(Dot) Linear interpolation
(smoothing) is not performed.
(Line) Linear interpolation is
performed.

5.3 Setting Items
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Procedure Status Screen
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Display Format and select the
display format using the AV buttons.

~

p
Status(1/3) RECORD @7-31 14:58:5R
~Basic Config

Time/DIV 198ms
{Interval} {1.75ms)
Shot 2@ DIY
iRec Time? i 2.88s) -
Display Format Flashing cursor]
futo Save pBLlist |
File Hame
Thin Out
Print Mode

Single  Display and record as one graph.
Dual Display and record as two graphs.
Quad Display and record as four graphs.

X-Y (Dot) Display and record the waveform as an X-Y (Dot)
Screen.

X-Y (Line) Display and record the waveform as an X-Y (Line)
Screen.

When the Dual or Quad display is selected, the channel to
be displayed in each display partition can be set.

For details, refer to Section 7.3.2, and for the settings on
the X-Y Screen, refer to Section 5.4.

5.3 Setting Items
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5.3.5 Setting the Auto Save Function

When the function is enabled, measurement data are
automatically stored on PC card after they are captured.
This function stores a file in the directory currently selected
on the File Screen.

Procedure Status Screen
(1) Select the data format for Auto Save.

1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Auto Save and select the type of
saving using the AV buttons.

N

p
Status(1/3) RECORD  @7-31 14:59:@3
~Basic Config
Time/DIY 168ms
{Interval ¥ {1.26ms}
Shot 28 DIY
(Rec Timel { 2.88s)
Display Format Single
Flashi
Auto Save AE ashing cursor]
File Name [AUTO 1
Thin Out OFF
Print Mode BiList |
E
. i hary
Printer Tesxt
Display Clear OFF T
OFF Auto save is disabled.

Binary Data are stored as binary data.

Text Data are stored as text data.
Data stored in the text format is not readable by
the product.

For Continuous X-Y plot, this item setting is Binary only.

5.3 Setting Items
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(2) If using the A/B cursors on the screen, specify the
area to save.

Display Format Single | |

Auto Save ﬁ-E Flashing cursor]
File Name BlList J_ 3
Thin Out AL | 1/2

Print Mode i-B IS

Printer OFF

Display Clear OFF

Move the flashing cursor to the position shown in the
figure below and use the A/'V keys to make a setting.

ALL Store data for all captured waveforms.

A-B If A cursor is in use, data is saved from the
cursor to the end of input.
If both A and B cursors are in use, data between
the cursors is saved.

(3) Enter the file name to be used for Auto Save.
Once the file name has been entered, measurement data is
automatically saved as the entered name.

When multiple files are saved in succession, numbers are
appended to the file name. If the file name entry is left
blank, the file name is automatically set as "AUTO",
"AUTO0001", etc.

1. Move the flashing cursor to File Name and use the AV
buttons to display the Comment Entry Screen.

2. Move the cursor to the desired character to enter using the
AV buttons. For details, refer to Section 11.3.3.

Display Format Single

ﬁu;;;::} .;S ar:f:me ﬁ_%m% Flashing cursor ]
Thin Out 0OFF

Print Maode Wave

5.3 Setting Items



82

(4) Enable thinning.
When the text data format is selected, enable thinning.
Move the flashing cursor to Thin Out and use the AV
buttons to make a setting.

" File Hame

Thin Out

Print Mode

Printer
Display Clear

* When recording length is set to "Cont." (continuous), data remaining in

internal memory is saved when measurement stops.

* Data for the channel for which the waveform is displayed is saved.

* During measurement, if remaining PC card capacity runs low enough for
a warning message to appear, press the STOP button, then remove the
PC card once measurement has been suspended. Data may be lost if the
PC card is inserted or removed during measurement.

* Files will be saved in the currently selected directory.

5.3 Setting Items
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5.3.6 Setting the Print Mode

This mode is available when the 8992 PRINTER UNIT is
connected. Select whether to print measurement data as
waveform or numeric values.

Procedure Status Screen
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Print Mode and
select Wave or Logging using the AV buttons.

Auto Save B 0FF
File Name [AUTD 1
Thin Out 1/2 —
Print Mode M‘ ashing cursor ]
Printer
L Display Clear L
Wave Prints measurement data as a waveform.

Logging  Print measurement data numerically.
Set the spacing of the printed words.

3. Press the AV buttons to set the print interval (1 division =
80 points) when "Logging" is selected.

* When "Logging" is selected, if the print interval is set longer

than the record length, only the first point will print.

* When "Logging" is selected, the maximum and minimum values
are printed. (Refer to Appendix 2.)

* Even if the print interval is set at 1 to 40 points, the print
interval used with real time printing is automatically set to 80
points.

* If you want to print with a print interval of 1 to 40 points, press
the PRINT button after measurement has stopped.

5.3 Setting Items
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5.3.7 Setting the Printer Function (Real Time
Printing)
This function is available when the 8992 PRINTER UNIT is
connected. The input waveform is continuously printed in

real time.
Print density depends on the time axis range setting.

Procedure Status Screen
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Printer and set to on or off
using the AV buttons.

File Name [AUTO ]
Thin Out 0OFF
Print Mode Wave
Printer M Flashing cursor]
Display Clear Blist
(FF
| OH |

OFF  Disables the print.
ON  Enables the print.

NOTE ) * When operating from the AC adapter, real-time printing requires
that the time axis range be no faster than 1 s/DIV.

* When operating from the Battery Pack, real-time printing
requires that the time axis range be no faster than 2 s/DIV.

* The printer cannot be used with alkaline batteries: use either the
9418-10, 9418-15 AC ADAPTER or 9447 BATTERY PACK
when using the printer.

* While recording, the printer always prints at the measurement
magnification ratio, while the screen display may be compressed
to the next ratio depending on the time axis range.

100 ms/DIV  x1/10, 200 ms/DIV  x1/5, 500 ms/DIV x1/2

5.3 Setting Items
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5.3.8 Setting the Display Clear Function (X-Y
only)

Procedure

This setting is possible when the X-Y Screen display format
is selected.

This setting determines whether any previous waveforms
displayed on the screen will be cleared when the START
button is pressed to begin a new measurement. If previous
waveforms are not cleared, they are overlaid by the new
waveform.

Status, Waveform Screen

1. Display the screen to be displayed.
. Move the flashing cursor to Display Clear and set to on or

off using the AV buttons.

Printer OFF | |
Display Clear M Flashing cursor]
BlList
(FE
[_OH_
AN
" 2
RECORD SING h A W 008
Clear: L3R OFF

Flashing cursor

OFF  Overlays new waveforms on the previous waveforms.

ON Clears the previous waveforms when measurement
starts.

5.3 Setting Items
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5.4 Using the X-Y CONT Recorder

* The same operation as a normal recorder is available to plot
between channels (real time X-Y recording).

* Unlike an X-Y plot produced in the Memory recorder
function mode, the time axis information for each channel is
not being recorded.

* When an analog channel is assigned to the X axis, the
remaining channels are automatically assigned to the Y axis.
With the 8808-01, 8808-51, when any analog channel is
assigned to the X-axis, a maximum of three X-Y combined
plots can be recorded.

* For X-Y (Dot) the sampling period is fixed at 250 pus, while
for X-Y (Line) the fastest sampling period is 500 ps
(unfixed).

* There is no limit on the length of a recording because
basically the operation is the same as that of a conventional

recorder.
(s L
Clear: ON CSR OFF

p AT N

/1 N

[ / N

ll \\ .r‘/' .|I

N 1/
\,\_" ] I //

5.4 Using the X-Y CONT Recorder
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Procedure Status, Channel Screen
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Display Format and select format
X-Y (Dot) or X-Y (Line) using the AV buttons.

( N
Status(1/3) RECORD  @7-31 14:59:43
~Basic Config

Time/DIY 108ns
tInterval ) i1.28ms)
S?Et Time} ( %%EIE’

ec Time .Bds
Display Format W Flashing cursor]
Auto Save plEList

File Hame Single

Thin Out Dual
Print Mode }::_ )

A=Yl ined

3. Press the SET button with the Status Screen displayed to
display the Channel Screen.

4 N\
Chanre] (273} RECORD  @3-31 1@:35:32
~tinalog \
Col Range foome /DIYY  Posn
4 Lower  to Upperd  F14
CHE @& 1em¥  =1{18.8mY) B
5 % (-GimY Edmyy  OFF
CHZ =~ 18mY  »1:{18.BmY> B
¥ (-5AmY Bdmyy  OFF

4. Select the display color using the AV buttons.

5. Move the flashing cursor to the channel to use as the X
axis, and select it using the A'VY buttons.
Channels other than the one selected for the X axis are the
Y-axis channels.

6. Press the START button to start measurement.

5.4 Using the X-Y CONT Recorder
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5.5 Waveform Screen Settings (REC)

Settings for the Waveform Screen are described below. For
details, refer to Section 5.3.

Procedure Waveform Screen

1. Press the DISP button to display the Waveform Screen.
2. Move the flashing cursor to the item to be set.
3. Use the AV buttons to make a setting.

3 4 5 6 7

1 | | |
- ; - | A
I SING P

CSR OFF

1 Function MEMORY/RECORD/RMS

2 Time axis range 100 ms to 1 h/DIV

3 Compression of the x1to x1/500

time axis
4 Trigger mode SING/REP

5 Waveform display area Full screen/partitioned display screen

6 PC card indicator Appears when a PC card is installed
(SRAM/ ATA/ FAX)

7 Power indicator Appears the type of power supply of the
product or battery low mark.

Input-related settings are accessible by pressing a channel select
button (CHI1 to CH4) from the Waveform Screen. For details,

refer to Section 7.4. Trigger timing setting is not accessible from
the Waveform Screen. Trigger timing must be set from the
Trigger Screen.

5.5 Waveform Screen Settings (REC)
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5.6 Start and Stop Operation (REC)

Measurement
start

Trigger conditions
are met

4

Recording data

SINGLE REPEAT

Trigger
mode

Measurement
end

Press the START button to start measurement, and
LED lights in green. The START button activation
condition can be selected. Refer to Section 10.1.1.
"Wait for trig" is displayed until the trigger condition
occurs.

Data recording starts when the trigger conditions are
met. (Trigger timing: Start, Start&Stop)

During recording, "Storing" is displayed.

If the printer is on, printing initiates simultaneously
with display.

When automatic storage is enabled and measurement
is interrupted in progress, measurement data taken
prior to the interruption point is stored automatically.

Auto saving is executed.

Trigger mode: REP

Trigger timing: Start, Start&Stop

Activates the trigger waiting condition. Input resumes
when the trigger conditions are met.

Trigger timing: Stop

Measurement starts.

Trigger mode: SING
Measurement stops.

Trigger mode: REP

Measurement can be aborted by pressing the STOP
button.

5.6 Start and Stop Operation (REC)
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5.6 Start and Stop Operation (REC)
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Chapter 6
RMS Recorder Function

6.1

Overview of the RMS Recorder
Function

The RMS recorder function has the following features.

(1) The voltage value for the commercial power supplies and
DC signal are displayed and recorded as the rms value.

(2) Real time continuous recording is available.

(3) The product is designed to measure commercial power
supplies (50/60 Hz) and DC signal.

(4) During usual recording, sudden phenomena can be observed
in detail using Instantaneous Waveform Recording
(Memory Recorder).

(5) Time axis setting
100 ms/DIV to 1 h/DIV (RMS recorder)

200 ps/DIV to 20 ms/DIV(Memory recorder)

(6) Storage capacity
RMS recorder waveform 200 DIV
Instantaneous waveform 400 DIV

(7) Time axis resolution: 80 points/DIV (printer)

(8) Sampling speed: 800 rms data/s (250 us fixed)

(9) Waveform magnification/compression display and printout

* Time axis direction: x1 to x1/500
* Voltage axis direction: x10 to x1/2 (single)
(10) Display layout
Time axis waveform: single, dual, quad displays
(11) Logging function
Numeric printout of waveform data

(12) Reprinting is available. The last 200-DIV data is stored in

the memory and it can be printed repeatedly.

6.1 Overview of the RMS Recorder Function
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6.2 Operation Sequence (RMS)

RMS recorder operating procedures are described by the
following flowcharts.

Preparation

Refer to Chapter 2

( Settings on the Status Screen

Press the SET button to SET
display the Status Screen.

—‘ Function |

—| Time axis range |

—{ Recording length |

—' Frequency |

—‘ Display layout |

—I Auto save |

Instantaneous
— | Waveform Recording

Refer to section 6.3.

Select RMS (RMS recorder function).
Set the speed with which the input signal
waveform is captured.

Set the length of the data sample
for a single measurement.

Set the frequency to match that of the
signals to be measured.

Select the layout of the Waveform Screen
and for printing.

Select whether data is automatically saved.

Select whether measurement data is to be

Select whether or not to print out
simultaneously with screen display.

Abnormal phenomena can be captured by
the trigger during measurement and
recorded by the Memory Recorder.

Requires connection of the optional 8992 Printer Unit.

6.2 Operation Sequence (RMS)
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( Settings on the Channel Screen ) Press the SET button to SET
display the Channel Screen.
| Channel Screen | Set the waveform display color,

voltage axis range, zero position,
| etc. Refer to Chapter 7 for details.

| Scaling Screen The scaling function can be used to

convert the output voltage

from a sensor, for example, to a
Conversion ratio method | physical property of the measured

object. Refer to Section 7.5.

2-point method |

( Settings on the Trigger Screen ’ Press the SET button to SET
display the Trigger Screen.

Set the trigger source, type and
condition, and pre-trigger condition.
Refer to Chapter 8.

( Start measurement )

Press the START button to start measurement.

To avoid inadvertent measurements, the START button
activation condition can be selected. Refer to Section 10.1.1,
for details.

Zero adjustment is performed automatically for every
measurement.

6.2 Operation Sequence (RMS)
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6.3 Setting Items

6.3.1 Setting the Function Mode

The 8807-01, 8808-01 has three function modes.

Additionally, the 8807-51, 8808-51 also offers a harmonic

wave analysis function. Select the RMS recorder function.
Procedure Status/ Channel/ Trigger Screen

1. Press the SET button to display the Status, Channel, or
Trigger Screen.

2. Move the flashing cursor to the position shown in the
figure below and select RMS using the AV buttons.

Flashing cursor

Status(1/3 a‘ﬂ A5-A7 11:18:45
Basic Config

Time/DIY 10@ms
{Interval » £1.25ms)
Shot 0 DTy

RMS Recorder function description

The RMS Recorder calculates the rms value of waveform data by
high-speed sampling of the 50/60-Hz power line or DC signal, and
records the calculation data on a graph. If an abnormal
phenomenon is captured by the trigger, the phenomena can be
recorded in parallel by Instantaneous Waveform Recording of the
high-speed samples.

Low-speed recording

by the RMS Recorder /_\/T/\/

High-speed recording
by the Instantaneous Waveform
Recording /\/ \/

6.3 Setting Items
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6.3.2 Setting the Time Axis Range

Set the speed for inputting and storing the waveform of the
input signal. Time axis range setting expresses the time for
1 division.
Procedure 1 Status Screen
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Time/DIV and select the time
axis range using the AV buttons.

e N
Status{1/3) RMS  B7-31 15:80:83
Basic Config 3 n

Flashing cursor]

Time/DIY
CIntervall {1.25ms)
Shot 28 DIY
[ 2.BAs)

The data interval for the

time axis range setting is =
1/80 (1 division = 80 data 10
points).

T AT &AvH 4-p| BRAns

Pressing the TIME/DIV button moves the flashing cursor
automatically to the Time Axis position for setting.

Procedure 2 Waveform Screen
1. Press the DISP button to display the Waveform Screen.

2. Move the flashing cursor to the position shown in the

figure below and use the AV buttons to make a setting.
4 N\

RMS  SING E~@DIY B % W G55
xl L3R OFF

Flashing cursor

Pressing the TIME/DIV button sets the time axis regardless of
the flashing cursor position.

6.3 Setting Items
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6.3.3 Setting the Recording L

ength

The length of recording for one measurement operation

(number of DIV) can be set.

Constant recording length mode: Select the recording length.
Variable recording length mode: Variable recording length can

be selected by the user.

Status Screen
Procedure 1 Constant recording length m

ode

1. Press the SET button to display the Status Screen.
2. Move the flashing cursor to Shot and select the recording

length using the AV buttons.

(" R
Status(1/3) RMs  @7-31 15:88:208

~Basic Config

Time/DIY
{Interval }

Shot
(Rec Timed

188ms
(1.26ms)

i 2.88s)

-

Flashing cursor ]

Display Format

futo Save
File Hame
Thin Out

Freguency Blist |

* When the recording length is set to Cont., the last 200 DIV
quantity is stored in internal memory.

AVAVAVAVAV/

\/\/

+—>

Stored in Internal Memory
(200 DIV)

6.3 Setting Items
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Procedure 2 Variable recording length mode
1. Press the SET button to display the Status Screen.
2. Move the flashing cursor to the Shot item.

4 N\
Status(1/3) RMS A7-31 15:98:24
~Basic Config W
Time/DIY Flashing cursor
{Interval » =
Shot Hoela DIy
(Rec Timed LA Lt
. In variable recording-length
Freauency mode, the symbol "#" is
Display Format displayed before the
futo Save recording length.
File Name [AOTO ]
Thin Out 172
Print Mode Wave
Printer [OFF
Memory Record OFF
h
H Key 1o Constant Recording Length Mode
N

J

3. Press the M button to make a setting for variable recording
length.

4. Using the ][> cursor buttons, move the flashing cursor to
the digit to be set and use the A'VY buttons to make a
setting.

To return to the constant recording length mode, press the
[ button again.

6.3 Setting Items
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6.3.4 Setting the Frequency

Serves to set the frequency of the signal to be measured.

Procedure Status Screen

1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to the Frequency and select the
frequency using the AV buttons.

p
Statusil/3

M3

<
@7-31 15:88:34

~Basic Lonfig

Time/DIY
CIntervald

Shot
(Rec Timed

Freguency

Auto Save
File Hame
Thin Out

Print Mode

Display Format

188ms
{1.25ms?

28 DIY
¢ 2.88s)

Flashing cursor ]

172
Wave

50 Hz
60 Hz

Measure rms value of 50 Hz signal

Measure rms value of 60 Hz signal

6.3 Setting Items
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6.3.5 Setting the Display Layout

* The display layout of input waveforms can be set for the
Waveform Screen and for printing.
* The layouts Single, Dual, and Quad are available.

. ~ e N
SING i @DIY hA L] SING @IV hA 55
108ms w1 CSR_ OFF 188ms %1 CSR_OFF

. J N J

Single Display

Display and record as one graph.

~

108ms x:

*
ATR

SING 81V
1 CSR - OFF

Display and record as four graphs.

Quad Display

Dual Display

Display and record as two graphs.

6.3 Setting Items
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Procedure Status Screen
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Display Format and select the
display format using the AV buttons.

4 N\
Status(1/3) M3 @7-31 15:66:42
~Basic Config -,
Time/DIY 166ms
{Interval £1.26ms?

Shot 28 DIV
(Rec Timed { 2.0}
Frequency GidHz

Display Format Flashing cursor]

futo Save pBList
File Mame Single
Thin Out

Print Mode

Single  Display and record as one graph.
Dual Display and record as two graphs.

Quad Display and record as four graphs.

When the Dual or Quad display is selected, the channel to
be displayed in each screen partition can be set.
For details, refer to Section 7.3.2.

6.3 Setting Items
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6.3.6 Setting the Auto Save Function

When the function is enabled, measurement data are
automatically stored on PC card after they are captured.
This function stores a file in the directory currently selected
on the File Screen.

Procedure Status Screen

(1) Select the data format for Auto Save.
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Auto Save and select the type of
saving using the AV buttons.

Freguency hiHz

Display Format Single ="

Auto Save A-E ashing cursor]
File Name [AUTO 1
Thin Out 1/2

Print Mode BList |

Prirter i '"

Memory Record OFF J

b
N J
OFF Auto save is disabled.

Binary Data are stored as binary data.

Text Data are stored as text data.
Data stored in the text format is not readable by
the product.

6.3 Setting Items
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(2) If using the A/B cursors on the screen, specify the
area to save.

Frequency 5z
D. ] F 1 o -
m: ;E] ::JEME Eﬂi‘é[ F|as:ing cursor |
ile MHame List P
Thin Out @ﬁ- 1o
Print Mode Wave
Printer OFF
Memory Record 0FF
- -

Move the flashing cursor to the position shown in the
figure below and use the A/ 'V keys to make a setting.

ALL Store data for all captured waveforms.

A-B If A cursor is in use, data is saved from the
cursor to the end of input.
If both A and B cursors are in use, data between
the cursors is saved.

(3) Enter the file name to be used for Auto Save.
Once the file name has been entered, measurement data is
automatically saved as the entered name.

When multiple files are saved in succession, numbers are
appended to the file name. If the file name entry is left
blank, the file name is automatically set as "TAUTO",
"AUTOO0001", etc.

1. Move the flashing cursor to File Name and use the AV
buttons to display the Comment Entry Screen.

2. Move the cursor to the desired character to enter.
For details, refer to Section 11.3.3.

‘ [ 1
ﬁuFtiU]éSaJ;me B Binary Flashing cursor]

Thin Out 1/2 | |

6.3 Setting Items
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(4) Enable thinning.
When the text data format is selected, enable thinning.
Move the flashing cursor to Thin Out and use the AV

buttons to make a setting.

BlList &

T(i?efDI'-e' N

nterva s

1/

Shot lia
(Rec Time) { 1/78
1/48

Freguency 7
Display Format 1/708
Auto Save a-p | 1/488

%]ﬁ 3329 MLW Flashing cursor]

NOTE ) + When recording length is set to "Cont." (continuous), data remaining in
internal memory is saved when measurement stops.

* Data for the channel for which the waveform is displayed is saved.

* During measurement, if remaining PC card capacity runs low enough for
a warning message to appear, press the STOP button, then remove the
PC card once measurement has been suspended. Data may be lost if the
PC card is inserted or removed during measurement.

* Files will be saved in the currently selected directory.

6.3 Setting Items
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6.3.7 Setting the Print Mode

This mode is available when the 8992 PRINTER UNIT is
connected. Select whether to print measurement data as
waveform or numeric values.

Procedure Status Screen

1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Print Mode and
use the AV buttons to make a selection.

l;ri]le Hame [AUTO EIFF] | |

in Out

Print Made MZ Flashing cursor]
Printer
Memory Record

h

Wave Prints measurement data as a waveform.

Logging  Print measurement data numerically. Set the
spacing of the printed words.

3. Press the AV buttons to set the print interval (1 division =
80 points) when "Logging" is selected.

NOTE ) + When "Logging" is selected, if the print interval is set longer

than the record length, only the first point will print.

* When "Logging" is selected, the maximum and minimum values
are printed (excluding 100 ms/DIV). (Refer to Appendix 2.)

* Even if the print interval is set at 1 to 40 points, the print
interval used with real time printing is automatically set to 80
points.

* If you want to print with a print interval of 1 to 40 points, press
the PRINT button after measurement has stopped.

6.3 Setting Items



105

6.3.8 Setting the Printer Function (Real Time
Printing)

This function is available when the 8992 PRINTER UNIT
is connected. The input waveform is continuously printed in
real time.

Procedure Status Screen
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Printer and set to on or off
using the AV buttons.

Print Mode Wave |
Prirter Flashing cursor]
Memory Record BlList

QFF

-

OFF  Disables the print.
ON  Enables the print.

* When operating from the AC adapter, real-time printing requires
that the time axis range be no faster than 1 s/DIV.
* When operating from the Battery Pack, real-time printing
requires that the time axis range be no faster than 2 s/DIV.
* The printer cannot be used with alkaline batteries: use either the
9418-10, 9418-15 AC ADAPTER or 9447 BATTERY PACK
when using the printer.

6.3 Setting Items
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6.3.9 Instantaneous Waveform Recording

When Instantaneous Waveform Recording is enabled, an
abnormal phenomena that occurs during measurement is
captured by the trigger and recorded in parallel by the
Memory Recorder using high-speed sampling.

Procedure Status Screen

(1) Set Instantaneous Waveform Recording on or off.
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to the Memory Record
(Instantaneous Waveform Recording) item and set to on or
off using the AV buttons to make a setting.

' N\
Status(1/3) RMs  @7-31 1h:@1:32
~Basic Config -,
MEMORY
Time/DIY 2BAns 180ms
(Trtervaly © 2.6ps)  (1.25ms)
Shot 28 DIV 28 DIy
(Rec Timed ¢4.@Bms) ¢ 2.08s)
Freguency BAHz
Display Format Single
futo Save #-B OFF
File Hame [AUTO 1
Thin Out OFF
Print Mode Wave
Printer OFF -
Memory Record Flashing cursor]
- BiList
Extended 51 [OFF
[N

OFF  Disables Instantaneous Waveform Recording
(Memory Recording)

ON Enables Instantaneous Waveform Recording
(Memory Recording)

6.3 Setting Items
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(2) Set the time axis of the Instantaneous Waveform
Recording.
When Instantaneous Waveform Recording is turned on,
settings for the memory waveform are displayed.
Set the time axis for the memory waveform.
Move the flashing cursor to Time/DIV and use the AV
buttons to make a setting.

~N

p
Status{1/3) RMS  @7-31 15:@81:4@
~Basic Config

MEMORY
Time/DIY Flashing cursm
(Interval) ¢ 2.5us) Pk (9
Shot 28 DIy 28 DIY
(Rec Timed (4.@@ms)  ( 2.@8s)
Freguency Btz
Display Form Single
Auto Save lns OFF
File Name 2ms  [AUTD ]
Thin Out s OFF
. 16ms
Print Made 280 Wave

(3) Set the recording length the Instantaneous
Waveform Recording.
Move the flashing cursor to Shot and use the AV buttons
to make a setting. For details, refer to Section 6.3.3.

' N\
Status(1/3) RMS  @7-31 15:@81:44
~Basic Config

MEMORY
TimesDIY 20Aps 188ms

{Interval) ( 2.5ps) ~12Emeon
Flashing cursor]

Shot

(Rec Timey (4.@80ms) ¢ 2,885

Frequency |BLLISE | BiHz

Display Fo Single

futo Save B OFF
File Nam{ <28DLY [rautn 7
Thin Out| 488 DIY OFF

Print Mode Wave

6.3 Setting Items
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(4) Display the Trigger Screen for the Instantaneous
Waveform Recording.
When setting the trigger for memory recording, the RMS
Recorder function must be selected and Instantaneous
Waveform Recording must be enabled.

1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to Mem Trig... (instantaneous
waveform trigger setting) and display the Instant
(Instantaneous waveform trigger) Screen.

m Flashing cursor]

Extended Trig... J

4,7 Kev to Show Memory Trig Screen.

(5) Set the trigger for the Instantaneous Waveform
Recording. For details, refer to Chapter 8.

LLE OFF  1lmxxxd Filter:OFF J

m Flashing cursor ]

&, % Key to Show RMS Trig Screen. J

Ext Trig OFF

To return to the RMS Trigger Screen, move the flashing
cursor to Back, and press the AV buttons.

NOTE When external trigger (Ext Trig) is set to ON in the
instantaneous waveform trigger screen, instantaneous waveform

recording starts when a signal is input to the external trigger
terminal during measurement with the RMS recorder.
For details on external trigger, refer to Section 8.10.

6.3 Setting Items
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(6) Set Sequential Save on or off.
During normal recording, only one waveform can be
recorded, as the recording memory is cleared each time a
trigger occurs and input starts.
The Sequential Save function allows multiple waveform
recordings to be saved.

Normal Instantaneous Sequential Save Recording
Waveform Recording Function

"\ AVAVIAVAVIAVEV

Only one waveform Multiple waveforms can be recorded
is recorded

(7) Display the Extended Status Screen.
1. Press the SET button to display the Status (RMS) Screen.

2. When Instantaneous Waveform Recording is enabled, the
Extended Status is displayed.

3. Move the flashing cursor to Extended Status... and display
the Ex Status Screen using the AV buttons.

L Memory Record 0N J |
Flashing cursor]

4,7 Koy to Show Extended Status Screen. J

6.3 Setting Items



(8) Set Sequential Save to ON or OFF.

For details, refer to Section 4.8.3.

Shot

Divide
Following
Display Block
start Block
End Block

1E

~sequential Save——mM8M—

2a DIY

2 divide

OFF
2
1

2

16

Flashing cursor]

I I I S BN
I P A
17 32

"

To return to the Status Screen, move the flashing cursor to
Back, and press the A'Y buttons.

Instantaneous Waveform Recording Display

With normal recording, the instantaneous waveform can be
displayed by selecting the Memory function on the
Waveform Screen.

Refer to Section 4.8.3 regarding waveforms that were
recorded by Sequential Save.

Flashing cursor
%E —
AUTO 8- 2 S WEE )

ims x1/5  CSR_ OFF

6.3 Setting Items
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6.4 Waveform Screen Settings (RMS)

Settings for the Waveform Screen are described below. For
details, refer to Section 6.3.

Procedure Waveform Screen

1. Press the DISP button to display the Waveform Screen.
2. Move the flashing cursor to the item to be set.
3. Use the A'VY buttons to make a setting.

34 5 6 7 8

1 \ | || |
4 _ \ ' T | I | A

R SING - BDIY h A e o R
2 — T 108ms =1 CsR - OFF
1 Function MEMORY/RECORD/RMS
2 Time axis range 100 ms to 1 h/DIV
3 Compression of the x1 to x1/500

time axis

4 Trigger mode SING/REP
5 Pre-trigger 0, 5, 10 DIV
6 Waveform display area  Full/partitioned display
7 PC card indicator Appears when a PC card is installed
8 Power indicator Appears the type of power supply of the

product or battery low mark.

Input-related settings are accessible by pressing a channel select
button (CHI1 to CH4) from the Waveform Screen. For details,

refer to Section 7.4.

6.4 Waveform Screen Settings (RMS)
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6.5 Settings on the Channel Screen (RMS)

6.5.1 Selecting the Recorder Function or RMS
Function

This setting selects either waveform recording or RMS
recording. From the RMS Recorder Channel Screen,
recording of waveform data for each channel can be set as
standard recording or RMS recording.

This setting is valid only if made before the start of
measurement. Changing the recording type after
measurement has finished results in an invalid waveform.

Procedure Channel Screen
1. Press the SET button to display the Channel Screen.

2. Move the flashing cursor to the channel to be set and use
the AV buttons to make a setting.

4 N\
Channel {2733 RMS  B5-31 18:36:23

~fnalog -,

Col Range Zoom{ /DIY)  Posn
(Lower to Upper) Flt

CH1 ; W) @z
EE% Flashing cursor oy OFF

CHz2 =~ &mY  »1(5.B@mY) 8

RMS {AmY S@mY¥)  OFF
CHI ~  BmY  =1(5.08mY) Az
RMS {BmY BemYy  OFF
CH4 ~  BmY  =1(5.08mY) Az
RMS BmY BBmyy  OFF
Scaling...

" -~

REC  Records waveforms in Recorder function.
RMS  Records waveforms in RMS function.

6.5 Settings on the Channel Screen (RMS)
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6.6 Start and Stop Operation (RMS)

This diagram describes the start/stop actions of basic RMS
recording. Instantaneous Waveform Recording is presumed
to be enabled (ON).

- Press the START button and LED light in green.
Measurement
start

RMS

T

Trigger conditions
are met

!

Recording data

Input End

I

SINGLE REPEAT

RMS

Data input starts when the trigger conditions of the
RMS Recorder are met.

The display shows "Storing" while the RMS Recorder
waveform is being stored.

If the printer is enabled, the RMS Recorder waveform
prints as it is displayed.

MEMORY

MEM (Instantaneous Waveform Recording)

Data input starts when the trigger conditions of the
Memory Recorder are met.

If pre-trigger operation is enabled for the Memory
Recorder and if the trigger conditions are met before
the timed trigger point, data input starts from the
trigger event.

When Auto Save is enabled and measurement is
aborted in progress, input up until the stopping point
is saved automatically.

Auto saving is executed.

Trigger mode: REP
Restart measurement (previous data is cleared)

Trigger
mode

Trigger mode: SING
End of measurement

MeaSUIeIIIeIIt .
I IeSSlIlg ths s I : I I: thtDIl al: orts measurement.

The memory recording trigger is enabled only when the RMS
Recorder is recording.

6.6 Start and Stop Operation (RMS)
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6.6 Start and Stop Operation (RMS)
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Chapter 7
Input Channel Settings

7.1 Overview

Settings are made separately for one analog channel or four
logic channels (1 probe).

M Channel | Scaling | Display | System

Waveform display color [ ] — ([ —

:

Waveform display graph

Voltage axis (measurement)
range

Input coupling

Magnification/compression
ratio along the voltage axis

Zero position

Low-pass filter

Logic display color o — ( —

Logic display position o — ( & —

Logic recording width — — O
Functions L — L —
Scaling function — ® — —

*. when the display layout is Single, Dual, or Quad.

NOTE For details on the input channel settings for the harmonic wave
analysis function, refer to the supplement guide "Harmonic
Wave Analysis Function."

7.1 Overview
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7.2 Operation Sequence (Input Channel

Setting)

C Settings on the Channel Screen )

Analog Input

—{ Waveform display color |

—| Waveform display graph |

—{ Voltage axis range |

—| Input coupling |

— Magnification/compressio
n ratio along the voltage
axis

—| Zero position |

—{ Low-pass filter |

Logic Input

— Waveform display
position

Waveform display color |

Press the SET button to SET

display the Channel Screen.
Refer to section 7.3.

Set the display color for the waveform.

Set which graph to display for each
channel waveform.

Set the voltage axis range for channel.

Set the input coupling for the input
signal.

Set the magnification/compression
ratio along the voltage axis for channel
to display or recording.

Set the zero voltage position.

Set the low-pass filter.

Set the display position of the logic
waveform.

Set the display color for the waveform.

( Settings on the Scaling Screen

) Refer to section 7.5.

Conversion ratio method |

2-point method |

The scaling function can be used to
convert the output voltage from a sensor,
for example, to a physical property of the
measured object. (Refer to Section 7.5)

7.2 Operation Sequence (Input Channel Setting)
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C

Settings on the
Waveform Screen

)

Press the DISP button to display the Waveform Screen.
Press the Channel Select button of the channel to be set,
to display the Settings window. Refer to section 7.4.

—| Waveform display color |

_{

Voltage axis range

_i

Input coupling

Magnification/compressio
n ratio along the voltage
axis

_‘

Zero position

_|

Low-pass filter

Set the display color for the waveform.

Set the voltage axis range for channel.

Set the input coupling for the input
signal.

Set the magnification/compression
ratio along the voltage axis for channel
to display or record data.

Set the zero voltage position.

Set the low-pass filter.

(Settings on the Environment Screen)

| Logic recording width

The width of the logic waveform can be
set to wide or narrow.
Refer to section 10.1.5

7.2 Operation Sequence (Input Channel Setting)
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7.3 Setting the Channel Screen

7.3.1 Setting the Waveform Display Color

Set the display color for the waveform.
Procedure Channel Screen
1. Press the SET button to display the Channel Screen.
2. Move the flashing cursor to the desired channel position.
3. Use the AV buttons to make a setting.

4 N\
Channel (2733 MEMORY  @E-31 18:37:58

~Fin - | P
[Flshing cursor [ ory e
iLower  to Upper)  F1t

CH @[EList] #1080V  5A2
= Edny)  OFF
CH2 ~|» B | | wi(10.8nv) 502
N Ednly  OFF

m | xli18.8myy  EEY

X  Waveform is not displayed.

n Waveform is displayed in Red, Green, Yellow,
Aqua, Blue, Gray

If the data is to be output on the 8992 PRINTER UNIT, any
of three print densities may be set for six waveform display
colors. Printing density settings have no effect on real-time
printing.

B List

- OFF (Waveform is not displayed)

=

qs : }»Red/Green (Prints the waveform with normal print density.)

J»Yellow/Aqua (Prints the waveform with lighter print density.)

ooooo

]*BIue/Gray (Prints the waveform with darker print density.)

7.3 Setting the Channel Screen
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7.3.2 Setting the Waveform Display Graph

Sets the position at which the waveform is displayed.
This setting is available when the display format selected
from each function's Status Screen is set for Dual or Quad.

Procedure Channel Screen
1. Press the SET button to display the Channel Screen.
2. Move the flashing cursor to the desired channel position.
3. Use the AV buttons to make a setting.

4 2
Channel £2/3) MEMORY  @5-31 1@:35:43

~finalog -,
Col Range Zoom( /DIYY  Posn

Gr tLower fo Uppery FIt
CHL - Flashing cursor] gg% 7
CHz (BIListly w1010, 8ny) Y
m Hamvy  OFF
ra | B2 W vt aens Eay
G1 Displays on graph 1.
G2 Displays on graph 2.

G3 (Quad) Displays on graph 3.
G4 (Quad) Displays on graph 4.

MEMOR R hA W 38
Bms x1 SR OFF

I -y
Channel number e e e i e 2
G1 —! =7 - Y,

he

fot
M
Lo
ns

G2 T E

]
=
s
4*/
T4

|

L1
ML

L4t

M

G3

]
Lt

T4
LH

7.3 Setting the Channel Screen
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7.3.3 Setting the Voltage Axis Range

The voltage axis range for each channel is set. The set value
denotes the voltage value for 1 division along the
measurement range (vertically).
Procedure Channel Screen
1. Press the SET button to display the Channel Screen.
2. Move the flashing cursor to the desired channel position.
3. Use the AV buttons to make a setting.

4 N\
Channel {2/3} MEMORY — @5-31 1@:39:88
~fnalog - -
o] | Flashing cursor Paosn
Wﬂ} F1t
CHL ~ Yo =1018.80Y) [E1
(B 5ni)
Waveform display——7CHZ ~v  18m¥  x1{18.8nY) | 260y
area (upper and {-5@mY S@my)|  BApY
lower limit) CHI ~v  t@n¥ w118 Gny) | 100
(-5 ) %ﬂﬂmﬂg ;
CH4 =~ 18mY  x1(168.0mY) 1y
{-5dmY bamiy) 2y
1
5 Scal 15[5{,

The full scale of the product's analog input unit is 10 DIV times
the voltage-axis range.
On the other hand, the actual range of measurement for the
voltage range is about 1.2 times the full scale of the voltage
axis. For example, on the 10 mV range, 10 mV x 10 DIV = &=
100 mV full scale, and 1.2 times that value is the approximate
measurable area: =120 mV.
Measurements that fall outside the measurable range are
indicated as approximately 1.2 times full scale.

7.3 Setting the Channel Screen
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7.3.4 Setting the Input Coupling

The input coupling for the input signal is set.
Procedure Channel Screen
1. Press the SET button to display the Channel Screen.
2. Move the flashing cursor to the desired channel position.
3. Use the AV buttons to make a setting.

( 2
Channel {2733 MEMORY  @58-31 1@:39:14

~Analog ~
Col Range Zoom( /DIYY)  Posn
{Lower = h =
CHL A 1onl ashing cursor]
{-E@mY Semyy  OFF

CHZ ~ 1@(BIList [1@.8myy 5O
(-5l GHD bemy)>  OFF

cHa ~ 1o G ey say
(5L LLAMP [ canin  OFF

CH4 ~  16mY  »1{1@.@m%>  5@%
{-h@mY bemy)y  OFF

Scaling...

GND  Grounds the input (to check zero position).

DC DC coupling (DC and AC components of input
signal)

CLAMP Use when a 9018-10, 9132-10 CLAMP ON PROBE
is connected.

* When measuring current using a HIOKI 9018-10, 9132-10
CLAMP ON PROBE, setting the input coupling to CLAMP
automatically selects the A (Amperes current) display. When this
occurs, set the current range of the probe and that of the product
to the same range.

* The zero position may be offset when the input coupling is DC
or GND and the input is open circuit in the high-sensitivity (10
mV) range.

7.3 Setting the Channel Screen
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When the 9018-10, 9132-10 is used to measure
current waveforms

When the 9018-10, 9132-10 is connected, the input
coupling is set to CLAMP and the product and 9018-10,
9132-10 are set to the same measurement range, signals
from the sensor are scaled automatically and the current
value can be displayed and recorded.
The example shows the 9018 with current range set to 10A.
When changing the current range of the probe, change the
range of the product to match.

(1) Input coupling is DC and (2) Input coupling is set to CLAMP and

It is is 50 mV/DIV. voltage is set to match the 10 A
voliage axis Is m range of the 9018.
0.25 [V] 125[A]
0.2 ) 10
0.1

| Z)

* When measuring current with the input coupling set to CLAMP,
if the range of the product and the current range of the clamp do
not match, incorrect numeric values are displayed. The same
range must be set on both devices for proper measurement.

* The voltage output of a 9018-10, 9132-10 CLAMP ON PROBE
is 0.2V AC full scale for the selected range (for the 10A range,
0.2V AC is output with 10A input).

* If a particular scaling value is desired, set the input coupling to
DC to enable setting on the Scaling Screen. Refer to Section 7.5
Scaling function for details.

* The clamp measurement scaling settings are enabled when the
input coupling is set to CLAMP, but when the coupling is
returned to DC the previous scaling settings are recalled.

7.3 Setting the Channel Screen



123

7.3.5 Setting the Magnification/Compression
Ratio Along the Voltage Axis

The voltage axis can be independently magnified or
compressed for display and recording of each channel.
Magnification and compression are applied relative to the
center of the display (50%).

Procedure Channel Screen
1. Press the SET button to display the Channel Screen.
2. Move the flashing cursor to the desired channel position.
3. Use the AV buttons to make a setting.

~fhalog
Cal R_EnSB Zoomé /DI Pnsn]
l:. e 1: LL iy Tl
CHL 13:? ma Flashing cursor]
{-ElmY Bdmy s UFF
CHZ =~ 1omMEList b, omy) ik
(-5fm «1/2 | S@mYY)  OFF
CHI ~  16m vy 5@
(-canl =2 ['EAnyy  OFF

If the magnification or compression ratio is changed when the
zero position is not at 50% for the Memory Recorder and
Recorder, or not at 0% for RMS, the zero position of the
waveform will be changed.

The actual measurable range for each voltage range is about *
1.2 times full scale of the voltage axis. The display area on the
Waveform Screen depends on the magnification and
compression ratio setting, but the measurable range is not
affected. Therefore, even though an area that is outside of the
measurable range may be displayed on the screen, those parts of
a waveform that are out of range cannot display.

200 |[mV]
For example, if a compression ratio of These peaks exceed
Xx1/2 is set with the zero pOSitiOIl to 0% the measurable range
in the 10 mV range, the screen height will
show an area that is twice the full scale
range, equivalent to 0 to 200 mV,
although the measurable range of 120 | -4
waveforms that can be input is limited to
about 1.2 times full scale range (-120 to
120 mV). 0

7.3 Setting the Channel Screen
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7.3.6 Setting the Zero Position

The position of the zero voltage is set.

Procedure

Channel Screen

1. Press the SET button to display the Channel Screen.
2. Move the flashing cursor to the desired channel position.
3. Use the AV buttons to make a setting.

X1

4095

2047 —

-2047 —— Recorder function

A/D data

~ A
Channel (273} MEMORY  @3-31 1A:33:28
~Analog
Col Range Zoom( /DIVY F'l:rsnw
tLower  to Upperd  Flt -
CHL v  16mY  w1(10.8nY) Flashing CUfSOf]
(-50mY S@m¥>  OFF |
CHZ ~  18m¥Y  x1(18.8my; |ERange |
{-E0mY Bdmvy | 15@%
CHI ~  1@mY  =1(16.8mY) 5|3
{-E0mY BEmyy L~
CH4 ~  18mY  «1016.8mV)  5@%
{-5@mY S@myy  OFF
L Scaling...

Magnification

1600
LSB

[VA'A

| RMS recorder function

(zero position: 0%)

100%

Display

50%

(zero position: 50%)

A

/"

Memory recorder function

1\
L/

Zero position: 100%

7.3 Setting the Channel Screen
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* The measurable range for each voltage range is approximately
+1.2 times the full scale of the voltage-axis range. If a

measurement exceeds the measurable range, an over-range is
detected.

* The display area for voltage range on the Waveform Screen
changes in accordance with the zero position and
magnification/compression ratio of the voltage axis, but the

measurable range does not.

7.3 Setting the Channel Screen
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7.3.7 Setting the Low-Pass Filter

Effective for removing unneeded high-frequency
components.

Procedure Channel Screen
1. Press the SET button to display the Channel Screen.
2. Move the flashing cursor to the desired channel position.
3. Use the AV buttons to make a setting.

Chanre] (273} MEMORY  @3-31 18:39:38
~fnalog ~
Col Range foom /DIYY  Posn
(Lower  to Upperd  Flt
CHL ~  18m¥  =1{18.8mY) By .
{—EEm"e’ b EEm".-'} Flashing cursor]
CHZ =~ 18my  =A18.8my> (B List
(-5l E@m¥y| [FF
| EHz |
CHI ~  18mY  »1{18.8mY> e
(-E@mn By | 208Hz
CH4 ~  18mV  «1018. BmYD 58
-50mY S@myy  OFF
scaling...

OFF  No low-pass filter is connected.
5Hz  Connect a filter with a cutoff frequency of 5 Hz
500 Hz Connect a filter with a cutoff frequency of 500 Hz

Filter: OFF Filter: 500 Hz

7.3 Setting the Channel Screen
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7.3.8 Setting the Logic Inputs

* Select the display color of logic waveform for each
channels.

* Select the display position for each probe (4 channels) for
logic channels LA and LB.

Procedure Channel Screen

(1) Set the logic waveform to ON or OFF.
1. Press the SET button to display the Channel Screen.

2. Move the flashing cursor to the position shown in the
figure below and set to ON or OFF using the AV buttons.

L Flashing cursor | Scaling... J
Logic\f

Posni LB Paosn?
1 H 1 H
2 2
3 H 3 H
4 H 4 [H

&,% Key A11 Logic OFF.OM.

- /

(2) Set the display color.

1. Move the flashing cursor to the position shown in the
figure below.

2. Select the display color for channels using the AV buttons.

L Scaling. ..

. Bilist

Logic——— =
LA Posrpm Posne
1 u &

I
Flashing cursor_I ]
-

L

NOTE For the logic waveforms, the waveform colors have no effect on
printing density.

7.3 Setting the Channel Screen
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(3) Select the display position for the logic waveform.

Move the flashing cursor to the position shown in the
figure below and set the display position using the AV

buttons.
{[E Fanse B@myy  OFF
Pn?ni Scaling...
~Logic—— Posnd
.
G J

Logic Waveform Display Position

Selection of the display position differs according to the
logic recording width setting on the Environment Screen.
When Wide is selected choose position 1 to 4, or when
Narrow is selected choose position 1 to 8.

For details, refer to Section 10.1.5.

T AUTO - B2 WG AUTO B B2 > LR
1s w1 CSR 1s w1 CSROFF

R 1 | 7

I — POSN 1 = by
POSN 1 . . POSN 2
POSN 3
POSN 2 POSN 4
POSN 3 POSN 5
POSN 6

| I (I

POSN 4 n r POSN 7

, -1 | A= POSN 8 anr— F:_‘—"—;}g:

Wide Narrow

Logic Recording Width

7.3 Setting the Channel Screen
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7.4 Waveform Screen Input Settings

Input settings for each channel can be set from the
Waveform Screen.

Procedure

Waveform Screen

1. Press the DISP button to display the Waveform Screen.

2. Press the Channel Select button (CH1 to CH4) for the
channel to set. The setting window for that channel appears.
The setting window can be set to analog channels CHI to
CH4 and logic channels LA and LB using the ¥ A buttons
on the position for setting channel.

e N
AUTO - B h A n G358
2ius w1 CaR OFF
Setting CH SET—— £ 1
channel —T— 1 v —1t 2
Range  18mY~—_
Zoom #IN 3
(18, 8my DIV ~ 4
Posn fBi——. 5
F1t - 6
SmY
()]
-B@ny
TRIG: OFF -7

3. Move the flashing cursor to the item to be set and use the
AV buttons to make a setting.

4. To close the setting window, press the Channel Select
button again.

1 Waveform display color
2 Voltage axis range

Set the display color for the waveform.

3 Input coupling
4 Magnification/

compression ratio

along the voltage axis

5 Zero position
6 Low-pass filter
7 Trigger

Set the voltage axis range for channel.
Set the input coupling for the input

Set the magnification/compression ratio
along the voltage axis for channel to
display or recording data.

Set the zero voltage position.
Set the low-pass filter.
Set the internal trigger.

7.4 Waveform Screen Input Settings
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7.5 Scaling Function

* The scaling function can be used to convert an output
voltage from a sensor or similar into a physical quantity.

* The gauge scale (maximum and minimum values of vertical
axis) and A/B cursor measurement values are displayed in
the scaled units.

* Scaling can be performed for each channel.

Conversion ratio method

Scaling is performed by specifying a
physical quantity to correspond to a 1 V
input signal (conversion ratio: eu/v), an
offset value, and the product (eu:
engineering units). This will cause the

¢ i measurement voltage to be converted into
; Offset value v the selected units.

eu 4 Gradient
Conversion ratig

v

2-point method
Scaling is performed by specifying two

'y input signal points (voltage values) and the
sC, conversion values for these two points in
engineering units (eu). This will cause the
SC, measurement voltage to be converted into
the selected units.
, VY Voltage high point

Vv, Vi, v  SCy Scaling high point
V.  Voltage low point
SC; Scaling low point

7.5 Scaling Function
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Procedure Scaling Screen
(1) Display the Scaling Screen.
1. Press the SET button to display the Channel Screen.

2. Move the flashing cursor to Scaling... and use the AV
buttons to display the Scaling Screen.

CHZ "~ 18mY  =1(18.8mY? bax
~58mY Sdmvy  OFF
CH3 “~  1BmY  x1018.8mY) a1k
{-58mY Samvy  OFF
CH4 ~  18mY  =1(18.8mY) bax
~58mY Sdmvy  OFF
Flashing cursor]
"
I

(2) Select the scaling method.

Move the flashing cursor as shown in the figure below and
select the scaling method using the AV buttons to make a

setting.
( )
Scaling " 99-pR-87 12:86:13
Scal ing Flashing cursor ]
[ EUAY 10 Offset ]
Bl
CHL:0FF [+1.PABBE+A] [+E1i$E1E1@E+E1%
CHZ:0FF [+1.ABBE+A] [+EESEBE1E+E1%
Ratio Use conversion ratio method
2 Point Use 2-point method

7.5 Scaling Function



(3) Set the scaling settings for channels.

Move the flashing cursor as shown in the figure below and
use the AV buttons to make a setting.

4 N\
Scaling *99-@h-87 12:@k: 22
~acal ing Ratio,

Ll - 1L Lol g E.t ]

Flashing cursor |z 1

CH1:ERI [+ m —eerfdE+A ]
BlList [ 1

CHe: AARAE+A] [+EIEEEIBEE+E%
"H3- ARAAE LRAT Tofd ARRGEFLAT

OFF Scaling not used
SCI Scaling used (specify exponent as integer)

ENG Scaling used (specify exponent as multiple of 3)

(4) When specifying by conversion ratio, enter the

scaling (numeric value) and offset value.

When specifying by two points, enter two points on the
gradient with different values.

1. Move the flashing cursor to the item to be entered.

. Press the AV buttons to display the numeric entry window.
Move the cursor to the digit to be set, and press the AV
buttons to make a setting.

. When finished settings, move the flashing cursor to the OK
position and press the A'Y buttons or the START button to
accept the entry.

To cancel settings, move the flashing cursor to the CANCEL
position and press the AV buttons or the STOP button to

cancel the entry.
4 N\

scaling "99-A5-47 12:@6:27

acal ing Rati
[ EUSAY ][ Qlleat ﬁ

Flashing cursor_J

CH1:5CT (ESWEReas] [

|| Y !
CHZ :0OFF CANCEL oK +EESBBEE+@%

7.5 Scaling Function



133

(5) Set the scaling units.

Move the flashing cursor to the channel for which the products
are to be set. Enter the products. Refer to Section 11.3.3 Text
Entry Procedure for the product entry procedure.

Vs

~

Scaling *99-A5-@7 12:86:47

~acal ing Ratio—,
[ EUA 1L [[lFFset %

eu
CH1:5CT [+1. POAEE+A] [+E1EE1E1E1@E+E1]

Flashing cursor ]

CH2:0FF [+1.PA@AE+A] [+EIEEE1E1@E+E%

CH3:0FF [+1.P08RE+A] [+EESBBEE+@%

[ |

(6) Exit the Scaling Screen.

When finished with scaling settings, move the flashing
cursor to the Back position and press the AV buttons or the
SET button to return to the Channel Screen.

Flashing cursor ]
&,* Key to Show Channel Screen. J

Copying Scaling Settings

Ve

<
dcaling '99-5-67 12:@7:86

T:I "h, Ratio—
ashing cursor | I.EIFFset %

BU
3CT [+1. B@BAE+A] [+BESEBE‘IE+E1%

CHZ:0FF [+1.BA@RE+A] [+BESBBE1E+E1%

Move the flashing cursor to the position shown in the
figure. Pressing the A button then copies the settings from
the channel immediately above. Pressing the A button
again copies the settings from the channel above that.
Similarly, pressing the ¥ button copies the settings from
the following channel.

7.5 Scaling Function
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Scaling Examples

(1) To measure the voltage waveform at the secondary of a
power transformer with 100:1 winding ratio, the scaling
setting allows reading the measurement directly:

Either set a conversion ratio of 100,
or specify 2 points as 1 -> 100 and 0 -> 0.
The units are volts: [V]

Scaling set by conversion ratio

Scaling *99-@A5-@7 12:87:33
Scaling atio

[ EUAY 10 Dffset ]
el
CH1:5CT [+1.A@AAE+2] [+E1EEBE1E1E+@%

Scaling set by two points

4 N\
Scaling ' 99-p5-A7 12:85:49
Scaling

[ ¥olt P1 1+[3caling P11
[ W¥olt P2 1+[3caling P21

[ eu 1
CH1:SCI [+1.APRAE+AA1+[+1. ABBAE+AZ]
[+8. ARBAE+BA1+[+A. %EEE‘I&EE}

When set as above, scaling is applied as shown below. The
voltage axis range is 20 V/DIV.

100 10000
[VI] [ VI
0 » 0
-100 -10000
Before scaling After scaling

7.5 Scaling Function
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(2) To scale a current waveform for direct reading from a

general purpose clamp sensor set to 10A current range that
provides 0.2V AC full scale output.

Either set a conversion ratio of 10:0.2 (50:1), or specify two
points as 0.2,10 and 0,0. The units are amperes [A].

Scaling set by conversion ratio

Scaling T99-@R-A7 12:99:32
scal ing Ratio
[ EUAY 10 Dffset ]
[ ew 1
CH1:5CT [+5.00ABE+1] [+BEEE1E1EIE+E1%

Scaling set by two points

Vs

N

Scaling *99-AR-A7 12:1A:41
acal ing

[ Yalt Pl 1+[ Scaling P11
[ Wolt P2 1+[Scaling P21

[ eu 1]

CH1:5CT [+2.ARARE-A11+[+1. ARRAE+A1]

[+B.E1E1E1@E+EB]*[+B.?EBBD@B%

When set as above, scaling is applied as shown below. The
voltage axis range is 50 mV/DIV.

[mV] 250 [ Al 125

200 10

0 » 0

-250 - -12.5
Before scaling After scaling

Refer to Section 7.3.4 to measure current using the HIOKI 9018-
10, 9132-10 CLAMP ON PROBE:s.

7.5 Scaling Function
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7.5 Scaling Function
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Chapter 8
Trigger Functions

8.1 Overview of the Trigger Function

* The term "trigger" refers to a signal which is used to
control the timing for recording start or stop.

* The term "triggering has occurred" refers to the state when
such a signal has activated recording start or stop.

* Trigger parameters for the various functions are set using
the Trigger Screen or the Waveform Screen.

Analog trigger Level trigger

The input signal to analog channels is used
as trigger source. L | Window-in trigger

Logic trigger

The input signal to logic channels is used

as trigger source —| Window-out trigger

External trigger

The input signal to the EXT TRIG terminal used | Voltage drop trigger
as trigger source.

Timer trigger | Waveform detection

Triggering occurs from a preset start time to trigger
a preset stop time.

Manual trigger

Triggering occurs when the [ button is pressed.

* Except for manual triggering, trigger sources can be logically
ANDed and ORed. Manu al triggering by the M button can be

executed regardless of any other trigger sources.

* For details on the trigger for the harmonic wave analysis
function, refer to the supplement guide "Harmonic Wave
Analysis Function."

8.1 Overview of the Trigger Function
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8.2 Operation Sequence (Trigger mode
setting)

C Setting the Trigger mode This determines whether the trigger is

accepted repeatedly after once
completing a measurement operation.
_{ SINGLE | Refer to section 8.3.

Trigger is registered only once. After START button was pressed,
product starts waveform recording when triggering occurs and
continues for preset recording length. Measurement then ends
automatically.

—| REPEAT |

Trigger is registered continuously. Product is in trigger standby
condition when trigger conditions are not met. Measurement ends
when STOP button is pressed.

—{ AUTO |

Trigger is registered continuously. If trigger conditions are not met
within 1 second, waveform recording starts automatically and
continues for preset recording length. Measurement ends when
STOP button is pressed

; tri A waveform can be recorded before a
( Setting the pre-trigger trigger event, as well as after the event.
Refer to section 8.4.

—{ Memory recorder |

| RMS recorder |

C Setting the trigger timing ) The interval between a trigger event
and waveform recording can be

specified.
Recorder | Refer to section 8.5.

—{ Start&Stop |

8.2 Operation Sequence (Trigger mode setting)
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Setting trigger source The analog trigger, logic trigger,
AND/OR Linking external trigger, and timer trigger can

be linked with the AND/OR logical
operators. Refer to section 8.6.

OR | Triggering occurs when condition for
one trigger is met.

AND | Triggering occurs when conditions for
all triggers are met.

; ; Pressing the [ button assigns trigger
( Setting the manual trigger ) priority to another trigger source.

Refer to section 8.7.

For details, refer to sections listed

C Setting the internal trigger below.

—{ Analog trigger |
_{ Level trigger | Section 8.8.1
—| Window-in trigger | Section 8.8.2
—{ Window-out trigger | .
Section 8.8.3
_| Voltage drop trigger | Section 8.8.4
— Waveform detection .
trigger Section 8.8.5
. The signal of a logic channel can be
_{ Logic trigger used as trigger source

Section 8.8.6

( Setting the extended trigger )

—| Timer trigger Use for recording a specific interval.
Refer to Section 8.9
| External trigger Use the EXT TRIG terminal

Refer to Section 8.10

8.2 Operation Sequence (Trigger mode setting)
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8.3 Trigger Mode

The trigger mode determines the way triggering is used to
control operation of the product. When all trigger sources
are set to OFF, a recording operation begins immediately
(free-run operation).

Procedure Trigger Screen

1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to Trig Mode and
use the the AV buttons to make a setting.

-
Triggeri3/3} ME d -

Trig Mode Flashing cursor

Source BList Manyal Trig OFF

N

ed

Sa

CH1 OFF

CHz OFF

SING
(single)

REP
(repeat)

AUTO
(MEM)

Trigger is registered only once. After START button
was pressed, product starts waveform recording when
triggering occurs and continues for preset recording
length. Measurement then ends automatically.

Trigger is registered continuously. Product is in
trigger standby condition when trigger conditions are
not met. Measurement ends when STOP button is
pressed.

Trigger is registered continuously. If trigger
conditions are not met within 1 second, waveform
recording starts automatically and continues for
preset recording length. Measurement ends when
STOP button is pressed (memory recorder function
only).

8.3 Trigger Mode



141

8.4 Pre-trigger

The pre-trigger function serves to record the waveform not
only after but also before triggering has occurred.

Memory Recorder Function
In the memory recorder function, using the recording start
point as 0% and the recording end point as 100%, the
trigger point can be specified in percent. When all trigger
sources are set to OFF, the pre-trigger setting is invalid.

059 [ Trigger point
(o]

MJ \
50% i 50%

| O AT

AM/'.M\AJ
Pre-trigger: -95% l\
’ AM\NW/ MVAAAAAAAAA

RMS Recorder Function
In the RMS recorder function, using the recording start
point as 0 DIV, the trigger point can be specified in DIV
(0, 5, 10 DIV). When all trigger sources are set to OFF, the
pre-trigger setting is invalid.

Pre-trigger: 95% ¢

Pre-trigger: 50%

H Trigger point
25 DIV

< »

Pre-trigger: 0 DIV W/\WMWVWV\

5 DIVi 20 DIV

»
»

A

f
i

Pre-trigger: 5 DIV
SMA N

10 DIV 15 DIV

<4 »

Pre-trigger: 10 DIV

AAMAAAAA MVMAAAAAAAAAMAAAA

When the recording length is 25 DIV

8.4 Pre-trigger
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Procedure Trigger Screen(MEM, RMS)
1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to Pre-Trig and
use the AV buttons to make a setting.

p
Trigger(3/3) MEMORY  B5-B5 18:82:32 p ="
Trig Mode AUTO  Pre-Trisg Flashing cursor
Source R Marual TrilBList
|0

2L

CHL OFF £

o

CHZ OFF S

0, 2, 5, 10, 20, 30, 40, 50, 60, 70, Memory recorder
80, 90, 95, 100, -95%

0, 5, 10 DIV RMS recorder

* In the RMS recorder function, a trigger can be accepted
immediately from the start time. In some cases, therefore, the
pre-trigger portion of a recording may not be available.

* In Memory recorder function, when the pre-trigger is set, the
trigger will not be registered for a certain period after the start
of measurement. (During this interval, Pre-trig wait is shown on
the Waveform Screen.)

* With instantaneous waveform recording using the RMS recorder
function, the pre-trigger portion of the waveform may not be
recorded even if pre-trigger is selected because triggers are
accepted starting at the moment that RMS recorder measurement
begins.

* When the trigger can be registered, the indication Wait for trig is
shown on the Waveform Screen.

8.4 Pre-trigger
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8.5 Trigger Timing (REC only)

Procedure

* In Recorder function, the moment the trigger occurs, the
time related to the waveform being recorded can be set.

* Not only the waveform after the trigger but also the
waveform before the trigger can be recorded.

Trigger Screen (REC)
1. Press the SET button to display the Trigger Screen.

. Move the flashing cursor to Timing and select the trigger
timing using the AV buttons.

p
Trigger(3/3)

Source

Trig Mode SING

0Rr

RECORD  @5-@5 19:@2:3

Timing
Manual

A

Flashing cursor ]

CHL OFF

BiList

Start Recording starts at the trigger event and stops after

the specified recording length.

Stop Recording starts when the START button is
pressed and stops at the trigger event.

Start&Stop  Recording starts when the first trigger event
occurs, and stops when the next trigger event

occurs.

When the trigger timing is set to Stop or Start & Stop, measured
waveform data equivalent to the recording length is recorded if
the stop triggering is not generated between the initiation of
measurement and the end of the set recording length.

Trigger mode: SINGLE The measurement end

Trigger mode: REPEAT The measurement starts again. (STOP),
or waits for trigger. (START&STOP)

8.5 Trigger Timing (REC only)
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8.6 Trigger Source AND/OR Linking

The analog trigger, logic trigger, external trigger, and timer
trigger can be linked with the AND/OR logical operators.

Procedure Trigger Screen
1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to Source and
select the trigger source using the AV buttons.

4 N\
Triggeri3s3) MEMORY  B5-85 18:-82:47

Trig Mode AUTO 7Flaghing cursor ¥
Source R Lrumm—n—ra—ur - <

Bilist
CH1 OFF
CHZ OFF
OR Triggering is activated when any one of the trigger

conditions is met.

AND  Triggering is activated when all of the trigger
conditions are met.

When the level trigger setting is 0.00 V() for channels 1
and 2, the following difference between the effect of
AND/OR linking is shown.

oOV---

If the trigger source is set to AND, and the trigger source setting
conditions have already been met when the START button is

pressed, triggering does not occur. When the conditions are not
met once but met subsequently, triggering occurs.

8.6 Trigger Source AND/OR Linking
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8.7 Manual Trigger

Triggering occurs when the [ button is pressed. The
manual trigger is always activated when the B button is
pressed, regardless of trigger source AND/OR linking
setting.
Procedure Trigger Screen
1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to Manual Trig and
set to on or off using the AV buttons.

Trigger(3/3) MEMORY  BR-B3 19:82:52
Trig Mode AUTD  Pre-Trig Ay -
Source OrR  Marwal Trig Flashing cursor}
BList
CHL OFF -
CHZ OFF

OFF  Manual trigger is disabled.
ON Manual trigger is enabled.

8.7 Manual Trigger



146

8.8 Internal Trigger

The type of trigger that can be used for the various
functions is limited.

Available trigger types for each function

i Instantaneous
TriggerFunCt'on recorder | RECOTSer| recorger | Wavefor
Level ] [ { o
Window in ] (] (] ®
Window out [ ] o { ()
Voltage drop ] — — [ ]
Waveform L — — —
evaluation
Logic [ ] [ [ [ )
@®: available / — : not available

8.8 Internal Trigger
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8.8.1 Level Trigger

* Triggering occurs when the input signal crosses the preset
trigger level (voltage) with the preset trigger slope (1,1 ).

* When a trigger filter is used, triggering occurs only within
the filter width. This is useful to exclude noise.

[ Trigger point [ Trigger point

Trigger level N\
Input signal —/ \.

Upward trigger direction Downward trigger direction
(slope : 1) (slope : 1)

Trigger Filter (MEM, REC)

* Triggering occurs when the trigger conditions are met
within the filter width. This is useful to prevent spurious
triggering by noise.

* The filter width is specified by the number of divisions of
the memory recorder function, while it is fixed to 10 ms,
which is enabled and disabled using the AV buttons, for
the recorder function.

Rising trigger slope : 1
Filter width

I

R
\/

Triggering does not occur here

T} Trigger point

Trigger level

8.8 Internal Trigger
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Procedure Trigger Screen

1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to the position shown in the

figure below and select LVL (level) using the AV buttons.

p
Trigger({3/3)
Trig Mode AUTO

<
MEMORY  @5-@85 1R:@3:83

Pre-Trig

Sou

al Trig

a
OFF

. T
Flashing cursor |

lope Filter
1 OFF

3. Move the flashing cursor to the position shown in the
figure below, and set the trigger level using the AV
buttons.

4 2
Triggeri3/3) MEMORY ~ @5-@5 1@:@3:86

Trig Mode AUTO  Pre-Trig Az
Source Flashing cursor f 18 OFF
N[ Level Slope Filter
CH1 LYL A, AARY ;g OFF

Bl Rang
CHZ OFF 115, Bm¥
4. Move the flashing cursor to the position shown in the
figure below, and set the trigger slope using the AV

buttons.
4 N\
Triggeri3/3) MEMORY  @5-85 1@:@3:89
Trig Mode AUTD  Pre-Tris @i
Source OR  Manual Trig OFF
.
Level Slope ;
CHL LWL oamy 5= Flashing cursor |
Bilist
CHZ2 OFF
1
I Triggering occurs when the rising trigger slope (1)
crosses the trigger level.
1

crosses the trigger level.

Triggering occurs when the falling trigger slope (1)

8.8 Internal Trigger
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5. Move the flashing cursor to the position shown in the
figure below, and set the trigger filter width using the AV
buttons. (Filter settings are not available for the RMS
Recorder.)

e A
Triggeri3/3 MEMORY — @5-@5 18:@3:12
Trig Mode AUTO  Pre-Trig Az
Source OR  Manual Trig 0FF

Level Slope Filter S .
LWL Gty 5 pREg< Flashing cursor |

BiList
CHZ OFF (FF
OFF Trigger filter is disabled.
ON In Recorder function mode

Trigger filter is enabled. Filter width: 10 ms

0.1t010  In Memory recorder function
Trigger filter is enabled. Filter width (DIV)

To cause triggering at point A or point B with the sine
wave shown below, make the following settings.

Point A Point B

trigger level: 200 mv, trigger level: -600 mV,

Erlg)ger direction (slope): rising  trigger direction (slope): falling
J (1)

8.8 Internal Trigger
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8.8.2 Window-In Trigger

Set upper limit level and lower limit level and activated
when the input signal enters the range between these limits.
1] j

Upper limit . !

7

\

Lower limit

72

Procedure Trigger Screen
1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to the position shown in the
figure below and select IN using the AV buttons.

' N\
Trigger(3/3) MEMORY — B5-@5 18:83:1G8
Trig Mode AUTD  Pre-Trig Az
Source 0R  Manual Trig OFF

Flashing cursor | Filter
CH1 4 I ] OFF
BiList
CH OFF
LYl
~

3. Move the flashing cursor to the position shown in the
figure below, and set the lower limit of the trigger level
using the AV buttons.

' N\
Trigger{3/3) MEMORY  @5-83 1@:83:19
Trig Mode AUTO  Pre-Trig Az
Source 0k  Marwal Trig OFF

..
Lower i
CHL TN f; Flashing cursor
Bl Range
CHZ OFF 19.F|‘5m'v'
rH3 FF -115. BmY

8.8 Internal Trigger
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4. Move the flashing cursor to the upper limit, and set the
upper limit of the trigger level using the A'Y buttons. The
upper limits must not be smaller than the lower limits, or
the lower limits must not be larger than the upper limits.

5. Move the flashing cursor to the position shown in the

figure below, and set the trigger filter width using the AV
buttons. (Filter settings are not available for the RMS

Recorder.)
- !
Trigger(3/3) MEMORY  @5-@5 18:83.22
Trig Mode AUTD  Pre-Trig Az
Source OR  Manual Trig OFF
Lower  Upper  Filter .
CHL IN  -20.@8n 20, 6oy Flashing °“rs°r]
BiList
CHZ OFF QFF
U2 NEC M
OFF Trigger filter is disabled.
ON In Recorder function mode

Trigger filter is enabled. Filter width: 10 ms

0.11t010  In Memory recorder function
Trigger filter is enabled. Filter width (DIV)

8.8 Internal Trigger



152

8.8.3 Window-Out Trigger

Set upper limit level and lower limit level and activated
when the input signal leaves this range.

Sy

Upper limit 7 ;
0 /

Lower limit 7 7 4

Procedure Trigger Screen
1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to the position shown in the
figure below and select OUT using the AV buttons.

-
Trigger(3/3)

~
MEMORY — @5-85 1@:83:25

Trig Mode AUTD  Pre-Trig Az
Source 0R  Manual Trig OFF
CHL [ <, Flashing cursor ]FHFtFE'*

3. Move the flashing cursor to the position shown in the
figure below, and set the lower limit of the trigger level
using the AV buttons.

KTriSSEr‘(SB} MEMORY — B5-@8 1@:@3232\
Trig Mode AUTO  Pre-Trig Az
Source 0k Marwal Trig OFF

kY
CHL OUT Lauer % Flashing cursor
Bl Range
CH2 OFF 19.T5m'-a’

8.8 Internal Trigger
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4. Move the flashing cursor to the upper limit, and set the

upper limit of the trigger level using the A'Y buttons.
The upper limits must not be smaller than the lower limits,
or the lower limits must not be larger than the upper limits.

. Move the flashing cursor to the position shown in the

figure below, and set the trigger filter width using the AV
buttons. (Filter settings are not available for the RMS
Recorder.)

e B
Trigger(3/3 MEMORY  @5-@8 1@:83:35
Trig Mode AUTO  Pre-Trig Az
Source OR  Marual Trig OFF

Upper  Filter

L awer i
CHL OUT 20 Bdn¥ 28, By Flashing cursor |

CHZ OFF OFF
U Ncc M
OFF Trigger filter is disabled.
ON In Recorder function mode

Trigger filter is enabled. Filter width: 10 ms

0.1to0 10 In Memory recorder function
Trigger filter is enabled. Filter width (DIV)

In order to cause triggering when the signal as shown in the
figure below leaves the hatched area, the following settings
are made: upper limit 1 V, lower limit -1 V

|
.

>

>,

1V W ,
.

ov

N\

N

AV -

With the RMS recorder function, if the input signal is already
out of range when measurement commences, the trigger is
applied from the point where the START button is pressed.

8.8 Internal Trigger
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8.8.4 Voltage Drop Trigger

* The time axis ranges that can be used are 200 us to 50
ms/DIV.

* The product is designed to measure commercial power
supplies (50/60 Hz), and detects momentary voltage drops
in commercial power supplies.

* Triggering occurs when peak voltage drops below the
specified level for more than one-half cycle.

Procedure Trigger Screen
1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to the position shown in the
figure below and select DROP using the AV buttons.

4 N\
Trigger({3/3) MEMORY  @5-@83 1@:@3:55
Trig Mode AUTO  Pre-Trig Az
Flashing cursor 0R Manal Trig OFF
Fren Level ¢ RMS )
CH1 BdHz  25@.8Y ( 176.8Yr)
BiList
CH OFE
LyL

3. Move the flashing cursor to the position shown in the
figure below, and set the frequency to be measured using
the AV buttons.

e ™\
Trigger(3/3) MEMORY  @5-@3 1A:@3:59
Trig Mode AUTD  Pre-Trig LK

34 Flashing cursor prual Trig  OFF

Fr‘e" Level ¢ REM3 3}
CHL DROP mﬂ cha. ey O 1768V

@List |
CH2 OFF
b=
50 Hz This measurement is made using a 50-Hz

commercial power supply.

60 Hz This measurement is made using a 60-Hz
commercial power supply.

8.8 Internal Trigger
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4. Move the flashing cursor to the position shown in the

figure below, and set the trigger level using the AV
buttons.

The RMS value is displayed on the right side of the trigger
level.

' N\
Trigger(3/3) MEMORY  @5-@3 1A:@4:12

Trig Mode AUTD  Pre-Trig [Lh4

FF

Source OR Flashing cursor

Freg \JLevel { RMS
CH1 DROP  G@Hz  iEEREh ( 998.16vr)

Bl Range
CH? OFF 5?5|. @y

When measuring 100-Vrms (Vmax=141 V) commercial
power, if a trigger is set to occur when the voltage drops to
90 Vrms (Vmax=127 V), the trigger event occurs as shown
here. In this case, the input voltage axis range should be set
to 50 V/DIV.

Level: 90 x,2 =127 [V] 1/2 cycle
RMS value:90 [V] —
141V ﬁ

T NNTATA
SR VAVAYAA"

141V

The settable trigger area is limited by the voltage axis range
setting.

8.8 Internal Trigger
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8.8.5 Waveform Detection Trigger (Memory Only)

The waveform detection trigger is intended for use when
measuring 50/60-Hz commercial power. The Time axis
setting on the Status Screen must be 10 ms or lower.

The waveform detection trigger function compares the
measured signal with a pre-defined control waveform range,
and triggers if the signal deviates from the control range
voltage.

The control range consists of a positive and negative
amplitude offset from either a standard sine wave or the
previous input cycle.

Trigger point
Measurement data ﬁ daere

_ /’TT_controI

range

(1) Sine Wave
The control range is based on a sine wave (with RMS value
voltage) at the mains frequency.

(2) Previous Cycle
The control range of each cycle is based on the previous
cycle of the input waveform. This selection is used when
gradual changes should not cause triggering.

oy L\ VAN
N

Previous Cycle (on{cycle) Input Wavefolrm (one cycle)

The control range is This cycle is compared with
applied to this cycle's the previous cycle for
waveform detection

8.8 Internal Trigger
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NOTE * Specifications of the waveform detection trigger:
Real-time detection period 125 us

Maximum sampling rate 400 kS/s (time axis: 200 us/DIV)

* When a waveform is printed, the evaluation area for one cycle
including the trigger is also printed with the measured
waveform superimposed on it.

8.8 Internal Trigger
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Procedure Trigger Screen
1. Press the SET button to display the Trigger Screen.
2. Move the flashing cursor to the position shown in the
figure below and select JUDGE using the AV buttons.

An error results if the measurement starts when the Time
axis setting is 20 ms or more.

4 N\
Trigger{3/3} MEMORY  B5-21 @9:35:33
Trig Mode AUTO  Pre-Trig Az

OR  Manual Trig OFF

F

o

shing cursor

N
V_ Wave MWidth  Volt
CH1 KR SinebBHz +25.88Y 169, @Yr
BiList
CH OFE
S
CH i}
CH
1 A

3. Move the flashing cursor to the position shown in the
figure below and select the reference waveform using the A
V¥ buttons.

4 N\
Trigger(3/3) MEMORY  @5-21 @9:35:41
Trig Mode AUTD  Pre-Trig 5K

30”1 Flashing cursor ual Trig OFF
Wave V' Width  Yolt

CH1 JUDGE SIIEENNE +25.08Y 108,84

CH2 OFF

CH3 OFF
Sine 50 Hz Compare with 50-Hz sine wave.
Sine 60 Hz Compare with 60-Hz sine wave.
Prev 50 Hz Compare with 50-Hz previous cycle.
Prev 60 Hz Compare with 60-Hz previous cycle.

8.8 Internal Trigger
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4. Move the flashing cursor to the position shown in the
figure below and set the control range (within£0.5 to£5
divisions of measurement range) using the A'Y buttons.

p
Trigger(3/3)
Trig Mode AUTO

N
MEMORY  @5-21 @9:35:45

Source

R

Pre-Trig
Manual Trig

i
OFF

CHz OFF

CH3 OFF

Wave  Width % Flashing cursor]
CHL JUDGE SinebHz R

Bl Fange
700, @Y

|
+25, Bay

5. When 50- or 60-Hz Sine Wave was selected in step 3, set

the Standard Voltage.

Move the flashing cursor to the position shown in the
figure below and set the standard voltage using the AV

buttons.
' N\
Trigger(3/3) MEMORY  BR-21 89:35:6R
Trig Mode AUTD  Pre-Trig A
Source R Manual Trig OFF
Wave  Width  Vaolt Flashing cursor]
CHL JUDRE SimeRBHz +25. @Y
B Range
CHZ OFF 5E1E1.|@'v’r

When measuring 100-V commercial lines:

Set the voltage axis range to 20 V/DIV or 50 V/DIV and
standard voltage to 100 Vr.

When measuring 200-V commercial lines:

Set the voltage axis range to 50 V/DIV or 100 V/DIV and
standard voltage to 200 Vr.

The settable standard voltage and control range are limited by
the voltage range setting.

8.8 Internal Trigger
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8.8.6 Logic Trigger

The signal of a logic channel can be used as trigger source.
A trigger pattern and logical operator (AND/OR) are

specified, and triggering occurs when the trigger conditions
are met. A trigger filter can be specified, so that triggering

occurs only when the trigger conditions are met within the
filter width.

Procedure Trigger Screen

1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to the position shown in the
figure below and use the AV buttons to make a setting.

CHL OFF
CHz2 OFF

CH3 OFF

Flashing cursor
CH
oy

'
L ME 1014 Filter:OFF

LB |BList 14 Filter:OFF
D_EE A
AND

Extended Trig...

OFF  Logic trigger is not used.

OR Triggering occurs if any one of the logic input signals

conforms to the trigger pattern.

AND  Triggering only occurs if all of the logic input signals
conforms to the trigger pattern.

8.8 Internal Trigger
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3. Move the flashing cursor to the position shown in the
figure below and set the trigger pattern using the AV
buttons.

LEHd OFF Flashing cursor J
puslchkeill
L4 OR  1lBxwx]d Filter:OFF }

LB OFF 1 @Listiyter:oFF
S

1
X Signal disregarded

0 Low level signal
1 High level signal

4. Move the flashing cursor to the position shown in the
figure below and set the trigger filter width using the AV
buttons.

p Bilist
FF
CH1 OFF B.1 DIy
L DIy
CHe OFF
L5 DY
CH3 OFF AT,
B DI
CHe OFF
| fapry Ll
L4 OR  100%1x14 Filter EREAE, Flashing cursor |
LE OFF  1[xxxld Filter:OFF J |

OFF Trigger filter is disabled.

ON In Recorder and RMS function mode
Trigger filter is enabled. Filter width: 10 ms

0.1t0 10 In Memory recorder function mode

Trigger filter is enabled. Filter width (DIV)

8.8 Internal Trigger



162

Setting example of the Logic Trigger

(1) If the trigger pattern has been set to "10XX" with the
operator OR, then triggering occurs as shown in the figure

below.
The condition LA1 | | The condition LA2 is met,
is met so that but LA1 has already met,
triggering occurs. | | so that triggering does not
occurs.

OR .ﬂ X

Trigger pattern
LA1 1

LA2 0
LA3 x_\

LA4 X

(2) If the trigger pattern has been set to "10XX" with the
operator AND, then triggering occurs as shown in the figure

below.

AND 7]
Trigger pattern :

LA1 1

LA2 0
A3 X |

LA4 X

* If the conditions are met already when measurement is started
(AND: all trigger patterns are met, OR: one trigger pattern is
met), triggering does not occur. Triggering only occurs if the
conditions are removed and then met again. Refer to the figure
(1).

* The trigger source "AND" cannot be set between the logic
trigger and analog trigger of rms function.

8.8 Internal Trigger
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Procedure

8.8.7 Trigger Settings from the Waveform Screen

Internal trigger settings for each channel can be made from
the Waveform Screen. Available settings differ according to

the selected function.

Waveform Screen

1. Press the DISP button to display the Waveform Screen.

2. Press the Channel Select button (CH1 to CH4) for the
channel to set. The setting window for that channel appears.

Setti ind
etting window |

(6 -

Setting channel

1y
N ) )
. ~ _1I|lll 4 -

| Range  20@mY
Zoom #1 / \ /
(20amY/DIV)
Posn b \ , \
Flt OFF [ |
'|

Trigger setting

<
TRIG: LYL

1 2
I I
4 | | N\
MEMORY AUTO - B hA  5HE
Bms ®1 C3R  OFF
—CH SET—

The setting window can be set to analog channels CHI to
CH4 and logic channels LA and LB using the ¥ A buttons

to select the channel to be set.

3. Move the flashing cursor to the trigger setting items (1 to

3) and use the AV buttons to make a setting.

1 Trigger mode

Set the trigger mode.

2 Pre-trigger

Set the pre-trigger. (In Recorder function, this
setting is not displayed.)

3 Internal trigger

Set the internal trigger. Settings depend on the
trigger type.

8.8 Internal Trigger
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8.9 Timer Trigger Function

This function serves to activate recording at preset times.

Triggering can be performed at constant intervals within a
preset start time and end time.

B Timeinterval ™ Timeinterval M

M
Lo

Start time End time

Procedure Extended Trigger Screen

1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to Extended Trig... and display the
Extended Trigger Screen using the AV buttons.

3. Move the flashing cursor to Timer Trig and use the AV
buttons to make a setting.

p
Extended Trig  MEMORY B5-85 108:96:0 ]
Tiner Trig Flashing cursor]

MON DAY HOUR MIM SEC

Start: M-01 686868

Stop ¢ A1-91 B9 6868
Interval B8-08 08 : 0@ : 8@

Ext Trig 0FF

OFF  Timer trigger is disabled.
ON  Timer trigger is enabled.

8.9 Timer Trigger Function
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4. Move the flashing cursor to Start and set the start time
using the AV buttons.
To set the current time, press the M button.

4 N\
Extended Trisg Flashi —a—as—a i @R 13
Tiner Tri | ashing cursor |

MNY DAY HOUR MIM SEC
Start: 11 [ 1 e S

Stop ¢ g1-@81 @0 A Be
Interval GO -B@ 09 : 66 : @@

Ext Trig OFF

Also set the Stop Time and Interval in the same way.

Note on use for the timer trigger

* Set the present time on the System Screen first, then set the
timer trigger.

* Set the start time and end time to a point after the pressing of
the START button.

* When the trigger mode is set to SINGLE, only one trigger event
is valid for the start time. The settings for time interval and end
time are invalid (when timer trigger only is ON).

* To perform recording at regular intervals, establish the following
settings.

Trigger mode: repeat. Other trigger sources: all OFF

Between end of recording and standby, triggers are invalid while
processing is taking place (auto save, auto print, waveform
display processing, calculation) and therefore data may not be
recorded at regular intervals with some measurement setting.

* When trigger sources are set to OR:

All trigger sources are valid. If other trigger sources have been
set, triggering can also occur before the start time or after the
end time.

* When trigger sources are set to AND:

Measurement is carried out from the start time to the end time.
Triggering occurs once at the preset intervals if the conditions
for the other trigger sources are also met at these points.

If the interval has been set to O s, triggering occurs at any point
between the start and end time, if the conditions for the other
trigger sources are met.

8.9 Timer Trigger Function
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8.10 External Trigger Function

To avoid damaging the product, do not apply voltage
DANGER outside of the range -5 to +10 V to the external trigger
terminal.

* An external signal can be used as trigger source.

* The external trigger facility can be used to synchronize a
number of the products for parallel operation.

IGND terminal

a i \

@_ AEE

1
External trigger terminal

Procedure Extended Trigger Screen
1. Press the SET button to display the Trigger Screen.

2. Move the flashing cursor to Extended Trig ... and display the
Extended Trigger Screen using the AV buttons.

3. Move the flashing cursor to Ext Trig and use the AV
buttons to make a setting.

OFF  External trigger is disabled.
ON  External trigger is enabled.

e ™\
Extended Trig  MEMORY @5-88 18:86:24
Timer Trig OFF-
MOW D&Y HOUR MIM SEC
Start: Al-@1 @@ P8 BEe
Stop Al-01 @@ @A 6a
Interval BB -B@ 00 - 688 : B4

Ext Trig III}4 Flashing cursor]

8.10 External Trigger Function
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Signal Input

Triggering can be executed by shorting the external trigger
terminal to ground, or at the transition from a high logic
level (2.5 to 5.0V) to low level (0 to 1.0V).

Voltage range

High level: 2.5 to 5.0 V, Low level: 0 to 1.0 V

Pulse width

High level: Min. 1 ms, Low level: Min. 2 us

Maximum input voltage

Stol0V

Recommended wire

Single strand: 1.0 mm d1a (AWG #18)
Multi-strand: 0.75 mm’

Usable limits

Single strand: 0.3 to 1.0 mm dia.
(AWG #26 to #18)

Multi-strand: 0.3 to 0.75 mm?>
(AWG #22 to #20)

Strand diameter: minimum 0.18 mm

Standard insulation
stripping length

10 mm

k\§.

1 ms or more

HIGH —> EXT TRIG %10 kQ 2‘3
2.5 10 5.0V A DO
LOwW

l
2200 pF
2 us or more JT

0 to 1.0V

1. Push the tab with a flatblade screwdriver or
similar.

While keeping the tab depressed, insert a
stripped wire into the connector opening.
Release the tab to lock the wire.

200 Q

The external trigger input (EXT TRIG) cannot be used, unless
the external trigger is enabled on the Extended Trigger Screen.

8.10 External Trigger Function
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8.11 Trigger Output Terminal

When triggering occurs, a signal is output from the TRIG

OUT terminal.
This can be used to synchronize several products.

| GND terminal J—\
)R

I

Trigggr output terminal

Output voltage

Open-collector signal (with voltage output),
active Low

Output voltage range

High level: 4.0 to 5.0 V
Low level: 0 to 0.5 V

Pulse width

Low level: Min. 30 ms

Recommended wire

Single strand: 1.0 mm dia. (AWG #18)
Multi-strand: 0.75 mm?

Usable limits

Single strand: 0.3 to 1.0 mm dia.
(AWG #26 to #18)

Multi-strand: 0.3 to 0.75 mm?
(AWG #22 to #20)

Strand diameter: Min. 0.18 mm dia

Standard insulation 10 mm
stripping length
Maximum input voltage  -20 V to +30 V
500 mA max, 200 mW max
5V
10 kQ
E HIGH
TRIG.OUT 4 5t 5.0v
4.7 kQ
4.7 kQ LOW

0to 0.5V ——7

30 ms or more
GND

8.11 Trigger Output Terminal
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Example of synchronous measurement using
multiple 8808-01 products

For parallel synchronous measurement, connect 8808-01(A)
trigger output to 8808-01(B) and (C) external trigger inputs
as shown in the figure. External triggering should be
enabled (ON) in the 8808-01(B) and (C) products to
receive the external trigger.

8808-01 (A) 8808-01 (B) 8808-01 (C)

When the trigger condition is set on 8808-01(A) and
enabled, trigger pulses are output from the TRIG OUT
terminal. The 8808-01(B) and (C) products receive these
pulses and apply the trigger to start measurement.

Using the auto ranging function causes a trigger signal to be
output. Care is therefore required when using the auto ranging
function when the trigger output terminal is in use. (Only a
memory recorder function)

A trigger output signal is also generated when a trigger is
applied while "AUTO" is selected as the trigger model.

8.11 Trigger Output Terminal
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8.12 Input Level Monitor Function

The input signal is monitored in real time when waiting for
the trigger in Memory recorder or Recorder function.

The input settings can be made for a particular channel
using the Channel Select buttons (CH1 to CH4) while
monitoring on the Waveform Screen.

CH1 CH2 CH3 CH4

N\
GG ALITO 5 0 \\;?.. / 74%3:5.]'
ZWs ki SCRL

|| LA
| LB
= it for |fixé- Waiting for trigger
L]
Analog channels Logic channels
| + :The input is stabilized at the HIGH level.
. :The input is stabilized at the LOW level.
:The input varies drastically between
the HIGH and LOW levels.
Input Waveform . S
level display range :The display is disabled.
When the input level is not displayed on the
screen display range
v v

T The input level exceeds the upper limit.
i The input level exceeds the lower limit.

8.12 Input Level Monitor Function
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Chapter 9
Waveform Screen Operation

Indicates the Waveform Screen operation.

Measurement Settings

Input channel and trigger conditions can be set from the
Waveform Screen.

For the input channels, refer to Section 7.4, and for the
trigger conditions, refer to Section 8.8.7.

Using the A/B Cursors
Line cursor (vertical)
—E Line cursor (horizontal)
Trace cursor

A/B cursors measurements can be performed on the
Waveform Screen.

Scrolling the Waveform
Waveforms can be scrolled on the Waveform Screen. Refer
to Section 9.1. n

Magnification/compression ratio along the time
axis

Time axis magnification and compression can be performed
on the Waveform Screen. Refer to Section 9.2.

Screen partitioning
The Waveform Screen can be partitioned into Setting and
Waveform Display windows. Refer to Section 9.3.

DMM function
Pressing the DISP button on the Waveform Screen causes
the DMM Screen to appear. The DMM Screen can display
either instantaneous or RMS values. Refer to Section 9.4.
Waveform Display Area
The Waveform Screen can be partitioned into Setting and
Waveform Display windows. Refer to Section 9.5.

For details on the Waveform Screen operation for the harmonic

wave analysis function, refer to the supplement guide "Harmonic
Wave Analysis Function."
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9.1 Using the A/B Cursors

The A/B cursors can be used to read a time difference,
frequency, or potential difference on screen. (When scaling
is used, the values are displayed in the scaling value. Refer
to Section 7.5.)

<
2R

P
MEMORY AUTO - B
Ems w1 LR

!
13
?

1

1 :\
]

]

— Indicates position of Trigger point,

il AandB cursors

M .

| Waveform display

B portion I
ii | Al recording length
2 VAR I I I I O O % -
.,ET"‘?'  —— 1 I T T I Il | . ./'/4/.

v ~ =

When using the vertical line cursors as shown in the figure below.

Display Meaning

A t=28.37 ms Time from the trigger point to A cursor
1/t=119.4 Hz | Frequency taking t as the period

B t=16.75s Time from the trigger point to B cursor
1/t =59.7 Hz Frequency taking t as the period
B-A [t=8.37ms Time interval between the A and B
cursors

1t=119.4 Hz | Frequency taking time interval between
the A and B cursors as the period

9.1 Using the A/B Cursors
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Line Cursor (vertical, horizontal)

The value at cursor A and cursor B, and the value between
the two cursors can be determined.

Trace Cursor

* Memory recorder, instantaneous waveform in RMS
The value at the point where the cursor crosses the
waveform can be determined. The trace point moves on the
waveform of the specified channel.

Recorder, RMS recorder

The intersection between the cursor and the waveform is
displayed midway between of the maximum and minimum
values.

Cursors values

Cursor AorB B-A
Line cursor | t  Time from the trigger t Time interval between
Vertical point (*1,%3,*4) the A and B cursors
=) Time from recording 1/t Frequency taking t as
start (*2) the period
1/t Frequency taking t as the
period
Line cursor | v Voltage value for v Potential difference
Horizontal channel selected between the A and B
D Cursors.

Trace t Time from trigger point |t Time difference

cursor (*¥1,*3,%4) between the trace
(+) Time from recording points
start (*2) v Potential difference
v Voltage value for between the trace
channel selected (*1,*3) points

Maximum and minimum
values for channel
selected (*2,*5)

(*1): Memory recorder function

(*2): Recorder function

(*3): Instantaneous waveform in RMS recorder function

(*4): RMS recorder function

(*5): RMS recorder function (excluding time axis setting
100 ms/DIV)

9.1 Using the A/B Cursors
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9.1.1 Using the Line Cursors (Vertical)

The line cursor (vertical) displays the time and period
starting from the trigger position. On the recorder, the line
cursor (vertical) displays the time and period starting from
the initiation of recording.

Procedure Waveform Screen

1. Press the DISP button to display the Waveform Screen.

2. When position 1 shown in the figure below is selected to SCRL
(scroll), use the AV buttons to set to CSR (cursor).
Pressing the <] and [ buttons simultaneously also changes
setting.
1 2 3

\ \ /
MEMORY AUTO oz \E &/ )
Bms w1 \@ESR‘ !nfh =8l

B | | |
%= 8.31¢ms

1762 120, 37 Hz
[ 1Al

Al lin
3. Move the flashing cursor to position 2 and select —
(vertical line cursor).
OFF Disable A/B cursors

- Line cursor (vertical) (t and 1/t are displayed)

! Line cursor (horizontal) (v is displayed)

+ Trace cursor (the point where the cursor crosses the
waveform)

4. Move the flashing cursor to position 3 and select the cursor
to be moved.

A Use the cursor A only
A-B Move the cursor A only
A-B Move the cursor B only

A-B Move simultaneously both cursors A and B

5. Move the A/B cursors using the <« P> scrolling button to
view the display. Pressing the 44 > buttons moves the
cursors faster.

9.1 Using the A/B Cursors
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9.1.2 Using the Line Cursors (Horizontal)

Used to read a voltage value of the specified channel. A/B
cursor can be specified a different channel.

Procedure Waveform Screen

1. Press the DISP button to display the Waveform Screen.

2. When position 1 shown in the figure below is selected to SCRL
(scroll), use the AV buttons to set to CSR (cursor).
Pressing the <] and [ buttons simultaneously also changes

setting.
1 2 3 4
HEYORY ATO 2 \ /1, oz-os
Bns 1 \@‘ !ne 4:CHL B CHL
CHI
s;!1: :"5E1r!1".-'

AT T

3. Move the flashing cursor to position 2 and select |

(horizontal line cursor).
OFF Disable A/B cursors n
- Line cursor (vertical) (t and 1/t are displayed)
! Line cursor (horizontal) (v is displayed)
+ Trace cursor (the point where the cursor crosses the
waveform)

4. Move the flashing cursor to position 3 and select the cursor
to be moved.

A Use the cursor A only
A-B Move the cursor A only
A-B Move the cursor B only

A-B Move simultaneously both cursors A and B

5. Move the flashing cursor to position 4 and select the
channel number to be measured by the cursors.

6. Move the A/B cursors using the <P scrolling button to
view the display. Pressing the 44 WP buttons moves the
cursors faster.

9.1 Using the A/B Cursors
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9.1.3 Using the Trace Cursors

Used to read the time and voltage values at point where the
cursor crosses the waveform of the specified channel. A/B
cursor can be specified a different channel.

Procedure Waveform Screen
1. Press the DISP button to display the Waveform Screen.
2. When position 1 shown in the figure below is selected to SCRL
(scroll), use the AV buttons to set to CSR (cursor).
Pressing the <] and [ buttons simultaneously also changes

setting.
‘,‘
NEHUF‘f SIHl:\@‘ 5@2 \'/ ATH 11 EL
Ams w1l H #:CHL
T‘—ES 2hms
wi=LeaTary )
rnl In recorder function and
RMS recorder function,
/ \ the maximum and
minimum values at the
/ \ position of cursor are
displayed.
\ \ For details, refer to
\ \ lf' Appendix 2.
Il
3. Move the flashing cursor to position 2 and select + (trace
cursor).

4. Move the flashing cursor to position 3 and select the cursor
to be moved.

5. Move the flashing cursor to position 4 and select channel
using the AV buttons.
When "All" is selected, the time and voltage values at the
cross points of cursor and all waveforms are displayed.
Move the A/B cursors using the <P scrolling buttons to view
the display. Pressing the 44> buttons moves the cursors
faster.

9.1 Using the A/B Cursors
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9.1.4 Using the Cursors on the X-Y Screen

Procedure

The cursor can be used on the X-Y Screen. Partial X-Y
plotting enables operation of the A/B cursors.

Waveform Screen(X-Y)

1. Press the DISP button to display the Waveform Screen.
. When position 1 shown in the figure below is selected to

SCRL (scroll), use the AV buttons to set to CSR (cursor).
Pressing the <] and [ buttons simultaneously also changes
setting.

1, 2\ 2 4
MEMORY ﬁLITD\@— o s/ [mww
bing ﬂ_n B a:chp BiCH

[=2]
i

N

co

=)
B
=171
=

4

ﬁ:—-‘r Llﬁ*L‘Ems :
Pl —?22 Em'v' I wA= 738, 7oml

. Move the flashing cursor to position 2 and select the type

of cursor.
OFF Disable A/B cursors
- Line cursor (vertical) (t and 1/t are displayed)
! Line cursor (horizontal) (v is displayed)
+ Trace cursor (the point where the cursor crosses the
waveform)

. Move the flashing cursor to position 3 and select the cursor

to be moved.

A Use the cursor A only
A-B Move the cursor A only
A-B Move the cursor B only

A-B Move simultaneously both cursors A and B

. Move the flashing cursor to position 4 and select channel

using the AV buttons.

Move the A/B cursors using the P scrolling buttons to
view the display. Pressing the 44 > buttons moves the
cursors faster.

9.1 Using the A/B Cursors
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9.2 Scrolling the Waveform

The waveform on the display can be scrolled horizontally.

Procedure Waveform Screen

1. Press the DISP button to display the Waveform Screen.

2. When position 1 shown in the figure below is selected to
CSR (cursor), use the AV buttons to set to SCRL (scroll).
Pressing the <] and [ buttons simultaneously also changes
setting.

-
NEEEE"KX?UTU | 4 Flashing cursor }

~

Y

\ \
[ [

3. Move the cursor using the <P scrolling button to scroll
the display. Pressing the 44 PP buttons scrolls faster.

Displayed screen

Scrolling

v -~

Y

A I\

Auto-scroll

Holding down the Scroll button for 5 seconds causes the
waveform to be scrolled automatically ("Auto-scroll" is
displayed).

Press the Scroll button again to cancel.

9.2 Scrolling the Waveform
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9.3 Magnification/compression Ratio Along
the Time Axis

* By magnifying the waveform, detailed observations can be
made. By compressing the waveform, an entire change can
be promptly apprehended.

* Magnification/compression of the screen uses the left edge
as reference, regardless of the status of the A/B cursor.

* The magnification/compression factor can be changed also
after measurement is completed.

Procedure Waveform Screen

1. Press the DISP button to display the Waveform Screen.

2. Move the flashing cursor to the position shown in the
figure below and select the magnification or compression
ratio using the AV buttons.

P
MEMORY _AUTO iR

- E
oS Flashing cursor ]

AREERIN
AN REE N

MEM, instantaneous waveform in RMS:
x10, x5, x2, x1, x1/2, x1/5, x1/10, x1/20, x1/50,
x1/100, x1/200, x1/500

REC, RMS:
x1, x1/2, x1/5, x1/10, x1/20, x1/50, x1/100,
x1/200, x1/500

9.3 Magnification/compression Ratio Along the Time Axis
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9.4 DMM Function

Commercial mains and DC signals can be displayed
numerically in real time. Digital display of either
instantaneous or RMS values can be selected.

Correct values are displayed only when the input voltage is
commercial mains (50/60 Hz) or DC.

1. Press the DISP button to display the Waveform Screen.

2. From the Waveform Screen, press the DISP button to
display the DMM Screen. Measurement begins when the
DMM Screen appears.

Dt ' B3-B5-20 17:47:27
CH |
— <+— Instantaneous value
149, OmV
.” """""""""""""""""""""" ;—— RMS value display

1035V

I~ Scaling display

-0.016875

[CH4 CLAMP

1.265 A

Using of clamp

3. Press the DISP button from the DMM Screen to return to
the Waveform Screen.

9.4 DMM Function
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Displays

* Instantaneous value display
Indicates the instantaneous value of commercial mains or
DC signals.

* RMS value display
Indicates the RMS calculation value of the input voltage.
(Refer to Section 17.2.6.)

* Scaling display
Indicates the scaling setting for channel. The converted
value and unit are displayed. For details, refer to Section
7.5.

* Display of using Clamp
Indicates the channel of current measurement using the
9018-10, 9132-10 CLAMP ON PROBE. For details, refer
to Section 7.3.4.

Switching displays between instantaneous value and RMS
value

Switches between instantaneous and RMS values
AV for all channels.
For RMS value, "RMS" is displayed.

CH1-CH4 Switches between instantaneous and RMS values
for each channel.

Instantaneous and RMS values for channel of scaling
display and clamp display ("A" display) can be switched

Display hold

Holds the current status and "HOLD" is
STOP displayed.
Press the START button to cancel the hold.

DMM Screen

PRINT Prints the value currently displayed.

COPY Prints a copy of the screen.

9.4 DMM Function
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Specifications

Commercial mains (50/60 Hz, auto-

Measuring object selection) and DC signals

RMS value, instantaneous value

Displays (corresponds to scaling value)
Update rate Is
Sampling rate 4 kS/s

4 (The lowest digit is displayed as 0 for
Number of displayed  values 0 to 4, and as 5 for values 5 to 9.

digits The actual digit is displayed while setting
scaling)
Accuracy +3% rdg. =5 dgt.

The maximum displayable numeric value is 5499. The display
changes to the next lower range when the count is less than 500.
The minimum digit display is either O or 5.
When current measurement, auto-ranging is not available. To
change the range, set on the Channel Screen. The setting of
current range should be same as clamp range.
The displayed color of the digital values for each channel
corresponds to the waveform display color set in 7.3.1.

9.4 DMM Function
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9.5 Setting the Waveform Display Area

The Waveform Screen can be partitioned into Setting and
Waveform Display windows. The display cannot be
changed during measurement ("Storaging..." is displayed).

1. Press the DISP button to display the Waveform Screen.

2. Move the flashing cursor to the position shown in the
figure below and make a setting using the AV buttons.

~ N ~
MEMORY SING #5082 @ W 50 MEMORY SING - 5EY h A W 5550
Ems x1 SCRL Bms x1 CRL
: ——CH SET—y
Flashing cursor CHL ~
Range 28Y
ﬂ f ]l ’]‘ Zoom %142 ﬂ

Ll

Posn 5@

\ I \‘ \ F11 - OFF \

EEERE () \

I/ \l \ ,’ TRIG: OFF ’ \
\ \
\ \

/ \ (48, B/DIVY

=
—

IR L)

Full Display Partitioning Display

9.5 Setting the Waveform Display Area
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9.5 Setting the Waveform Display Area
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Chapter 10
System Settings

The following System settings are common to each mode.
Press the SYSTEM button to select the setting screen.

| 2
CEnvironment) C Comment )

Section 10.1 ) Section 10.2
Title

Analog channel
Logic channel

— START button activation
— Start backup function

— Grid type
— Time value
— Logic recording width
— Backlight saver function C RS&COPY )
— Backlight brightness Section 10.3
— Display color Copy _
— Output device
— Language
L Color type
Printer

- List & gauge function RS-232C interface

— Channel marker function — Baud rgte
, . | Data bit
— Print density )
| Parity
| Stop bit
| Delimiter
( Initialize ) _ | Header
Section 10.5 L Flow control
— Time
Initialize of waveform data
System reset %
— Self check C Setting )

i: Setting  Section 104
Auto setting
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10.1 Environment Screen (SYSTEM)

10.1.1 START Button Activation

The START button normally initiates measurement when
pressed once, but to avoid erroneous operation, the
activation condition of this button can be modified.

Procedure Environment Screen

1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to START Key Acceptance and use
the AV buttons to make a setting.

( Environmenti1/5) " 99-B5-05 18:27:59 )

~Erv i ronment:
START Key Hoceptance  INENATEES"/2sing cursor |
Start Backup
Grid Tvpe
Time Yalue
Logic Width

One Push  Press the START button once to start
measurement.

Two Push Press the START button twice to start
measurement.

2s Push Press the START button and hold it for two
seconds to start measurement.

When the START button activation condition is set to "2s
Push", the display shows "Waiting for 2s...." After holding for 2
seconds, the message disappears and measurement starts.

10.1 Environment Screen (SYSTEM)
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10.1.2 Start Backup

If the power supply is interrupted during recording operation
(while the START button LED is lit), and then the power
supply is restored, the product goes back into the
measurement operation mode, and recording is restarted
immediately. If the trigger function is used, the product goes
into trigger standby mode.

Procedure Environment Screen

1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to Start Backup and use the AV
buttons to make a setting.

' ™\
Erwironment{1/5) *99-@A5-A3 11:8R:51
~Erwironment

START Key Acceptance  One Push -

Start Backup EIZL Flashing cursorJ
Grid Tvpe Stq@List |

Time Value

Logic Width Wide ] n

OFF The Start Backup function is not used.
ON The Start Backup function is used.

10.1 Environment Screen (SYSTEM)
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10.1.3 Grid Type

Selects the type of grid shown on the Waveform Screen and

drawn on the recording paper.

Procedure Environment Screen

1. Press the SYSTEM button to display the Environment

Screen.

2. Move the flashing cursor to Grid Type and use the AV
buttons to make a setting.

g
Environment{1/5)

N
93-A5-A5 11:86:59

~Environment

Start Backup
Grid Tyvpe
Time Yalue
Logic Width

START Key Acceptance

Rarl: | ight Savor

One Push

lashing cursor ]

OFF  No grid is displayed or printed.

ON Select from Standard, Fine, Std(Dark), Fine(Dark)
(There is no difference between Standard and Fine on
the Waveform Screen.)

Y,

GridO OFF

EY

Gridd O

N

10.1 Environment Screen (SYSTEM)
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10.1.4 Time Value

The time from the trigger point and other information can
be printed.
Procedure Environment Screen

1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to Time Value and use the AV
buttons to make a setting.

e ™
Environment{1/5} *99-95-A5 11:@87:85
~Ervironment
START Key Acceptance  One Push
Start Backup OFF
Grid Type Standard
Time Yalue M Flashing cursor ]
Logic Width Blist
Back Light Saver _I' El
Time Displays the time from the trigger point
(unit: seconds)

Time (60)  Displays the time from the trigger point
(unit: hour, minutes, seconds).

Div Displays the number of DIV from trigger
point.
Date Displays the date and time when a

waveform is captured.

Time 100s Div 10 20

Time (60) 1m40s Date 99-3-3 12:30:45

10.1 Environment Screen (SYSTEM)
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10.1.5 Logic Recording Width

The vertical spacing of logic waveforms can be set.
Procedure Environment Screen

1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to Logic Width and use the AV
buttons to make a setting.

( Environment{1/5} *99-95-A5 11:87:13 )
~Environment

START Key Acceptance  One Push

3tart Backup OFF

Grid Tvpe Standard

I;:?:::;ih m%ﬂme Flashing cursor]
Back Light Saver BlList

e e s

Wide Logic recording spacing is set to Wide. The display
position type can be selected from 1 to 4.

Narrow Logic recording spacing is set to Narrow. The
display position type can be selected from 1 to 8.

WG, AT B B & mOEE WG, AT B B X WEE
fsxl _ SCRL fsxl _ SCRL

e o T —~t_| o _L_r——7

r ] POSN 1 e e W 2
POSN 1 . -T | A POSN 2
POSN 3
POSN 2 POSN 4
POSN 3 POSN 5
POSN 6

| S | B

POSN 4 i ' POSN 7

= 1Y POSN 8 e 7

; ] =5

Wide Logic Recording Width ~ Narrow

10.1 Environment Screen (SYSTEM)
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10.1.6 Backlight Saver

* When this function is enabled, LCD back lighting is turned
off automatically if no button is pressed for the preset
interval.

* Pressing any button will turn the display on again.

* This increases the service life of the back light.

Procedure Environment Screen

1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to Back Light Saver and use the A
V¥ buttons to make a setting.

( Environment{1/5} T ER-A9-a1 2A:53:89 )
~Environment -
START Key Acceptance  One Push
Start Backup OFF
Grid Type StdiDark)

Time Yalue Time
Logic Width Wide

Back Light Saver Flashing CUFSOFJ
Back1isht Brightness B Range T
Display Calor q OF
Language( SEE) B 38 min
OFF The backlight saver is disabled.

1to 30 min  The backlight time-out in minutes. The light
turns off automatically after the set time.
When using the alkaline batteries or Battery
pack, set to 1 to 5 minutes.

If the backlight time-out occurs while measuring, the green LED
remains lit. If the backlight time-out occurs while setting, the
green LED blinks.

10.1 Environment Screen (SYSTEM)
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10.1.7 Backlight Brightness

The backlight brightness is adjustable. Setting it to Dark
extends battery life. Refer to Section 2.2.2, "Installing the
Batteries/Battery Pack", for details.

Procedure Environment Screen

1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to Back Light Brightness and use the
AV buttons to make a setting.

Vs

Environment{1/5} ' ER-99-A1 28:53:81 )
~Environment -
START Key Acceptance  One Push
3tart Backup OFF
Grid Tvpe StdiDark)
Time Value Time
Logic Width Wide
Back Light Saver OFF Flashing cursor]
Backlight Brishthness Bi i ght
Display Color Color 1
Language( SEE) English
Bright increases backlight brightness
Dark reduces backlight brightness

The backlight is automatically dimmed when the printer is in
use.

10.1 Environment Screen (SYSTEM)
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10.1.8 Display Color

Procedure

1.

Serves to set the display color.
Screen display color can be selected from colors 1 to 16.
Environment Screen

Press the SYSTEM button to display the Environment
Screen.

. Move the flashing cursor to Display Color and select a color

using the AV buttons.

Ve

Environment{1/53 “PR-A9-p1 21:11:69 )
~Erviranment -
START Kev Acceptance  One Push
Start Backup 0
Grid Tyvpe Standard
Time Yalue Time
Logic Width Wide
Back Light Saver 1 min
Backlight Brishtness Bright | -
Display Color Color Tl Flashing cursor]
Languagel{ SiE) Bl Range |
- Color 1
~Printer N

When colors 1 to 6 are selected, the screen displays are
shown in colors. The settable items are displayed in yellow,
and non-settable items are displayed in gray.

When colors 7 to 16 are selected, the screen displays are
shown in single color. As shown in the screen below,
settable items are underlined (_ ) and non-settable items are

displayed as double lines(_ ).
(Rec Time) (4. Bdms )

Display Format Single Settable
ﬁutp Save
Frrrtiert
Frfrr—tree
b i
FErE T

b

—T— Non-settable

% %9 %E

10.1 Environment Screen (SYSTEM)
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10.1.9 Language

Serves to set the display language.

Procedure Environment Screen

1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to Language and the AV buttons
to make a setting.

Environmentil/5) “BA-99-A1 21:12:85
~Erre i ronment;
START key fcceptance  One Push
3tart Backup 1
Grid Twpe Standard
Time Yalue Time
Logic Width Wide
Back Light Sawver 1 min
Backlight Brishtness Brisht
Dizplay Color Color 1 r
Lansuaze(SaE) AN <, Flashing cursor]
English Displays in English.

Japanese  Displays in Japanese.

NOTE The Language setting is not changed by a system reset.

10.1 Environment Screen (SYSTEM)
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10.1.10 Printer

These printer-related settings are valid when the optional
8992 PRINTER UNIT is connected. For details, refer to
Chapter 11.

Procedure Environment Screen

1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to the Printer item to be set.
3. Use the AV buttons to make a setting.

Printer
ListEGauge Gauge
Channel Marker CH Mo.
Print Density Standard
G J
List&Gauge OFF No print both gauges and listing
List Print listing only
E’.atu&?e Print gauges only
ISI&9aUge  print both gauges and listing
Channel OFF Channel numbers is not be
Marker printed.
CH No. Print channel numbers
Comment

Print comments
Print Density Light/Standard/Dark

10.1 Environment Screen (SYSTEM)
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10.2 Comment Screen (SYSTEM)

A title may consist of up to 24 characters for printing on
the recording paper.

Select "Set&Com" (Settings and Comments) to print
settings (function, time axis range,trigger time) together
with comments. For details, refer to Section 11.3.

4 N\
Comment{2/53 "99-A5-A5 11:@3:58

Title Settin
(o« 0)

~Lomment
fnalog: Setting
CH1:

CHz:
CH3:
CHd:

Logic
LAl:
L&2:
LA3:
Léd:

Logic
LB1:
LB2:
LB3:
LB4:

[ -

OFF

[ S

{OFF

el e Fanlm e I T e T e e ]

et et et

10.2 Comment Screen (SYSTEM)
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10.3 RS&COPY Screen (SYSTEM)

10.3.1 Screen Copy Output Destination

The destination for output of displayed data by the COPY
button can be specified.

Procedure RS&COPY Screen

(1) Enable screen copy.
1. Press the SYSTEM button to display the RS&COPY Screen.

2. Move the flashing cursor to the position shown in the
figure below and use the A'VY buttons to make a setting.

RSECOPY(3/5) *99-A5-05 11:4@:45 ]
Copy 4 Flashing cursor]
Dutput Device PC Card
Color Type MONOCREY )

OFF  Screen copy is disabled.
ON Screen copy is enabled.

10.3 RS&COPY Screen (SYSTEM)
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(2) Select the output destination.

Move the flashing cursor to Output Device and use the AV
buttons to make a setting.

' N\

RSECOPY (3753 ‘959-p5-85 11:18:11
Copy ON—,
Output Device C Ca '-: Flashing CUFSOF]
Color Type MOMOCREY

- BiList
RS-232C C Printer |

(- Peeed Poae | OC Card |

Printer Prints on the 8992 PRINTER UNIT.
PC Card Screen data is saved as a BMP file on the PC Card.

RS-232C  Screen data is sent in BMP format to the device
connected to the RS-232C interface.

(3) Select output coloring.

Move the flashing cursor to Color Type and use the AV
buttons to make a setting.

4 N\
RERCORY (3450 *99-@5-45 11:18:15
~Lopy L
Dutput Device PC Card
Color Type = Flashing oursor |
BiList
~RS-2320
Baud Rate
Data Bit
Parity
Color Output in color
Grayscale Output in gray scale
MONO Output in black and white (black background)

MONO (REV)  Output in black and white (white background)

10.3 RS&COPY Screen (SYSTEM)
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10.3.2 RS-232C Settings

For details, refer to Chapter 13.1.
Procedure RS&COPY Screen

1. Press the SYSTEM button to display the RS&COPY Screen.
2. Move the flashing cursor to the RS-232C items to be set.
3. Use the AV buttons to make a setting.

~R5-232C ~
Baud Rate 9688bps
Data Bit Bhit
Parity NOKE
Stop Bit ihit
Del imiter CR+LF
Head OFF
Flow NONE
\ /
- J
Baud Rate 1200 bps to 19200 bps
Data Bit 7 bit/ 8 bit
Parity NONE/ EVEN/ ODD
Stop Bit 1 bit/ 2 bit
Delimiter LF/ CR+LF
Head OFF/ ON
Flow NONE/ Xon/Xoff/ Hardware

10.3 RS&COPY Screen (SYSTEM)
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10.4 Setting Screen

All settings of the present state are stored in internal
memory. Up to four states can be saved for later recall
when needed.

4 N\
Settingld/h) "99-A8-31 16:82:41
~aetting ~

Mo.1 [ ]
Save Load Clear
Mo.2 [ 1
Save Load Clear
Mo.3 [
Save Load Clear
Mo.d [ ]
Save Load Clear
e <,
Auto OFF
-
N J

(1) Comment entry (enter comment of setting to be saved)
1. Press the SYSTEM button to display the Setting Screen.

2. Move the flashing cursor to the Comment entry position for
the number of the setting state to be entered.
Press the AV button. A Comment Entry Screen appears.
For details refer to Section 11.3.3.

4. Press the START button to accept, or the STOP button to
cancel.

10.4 Setting Screen
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(2) Storing settings
1. After comment entry, move the flashing cursor to SAVE.
3. Press the AV button. A confirmation screen appears.
4. Press the START button to accept, or the STOP button to
cancel..

The settings can be saved to a PC card. For details refer to
Section 12.3.2.

(3) Recalling a Saved State (loading previously saved
state settings)

1. Press the SYSTEM button to display the Setting Screen.

2. Move the flashing cursor to the Load position for the
number of the setting state to be loaded.

3. Press the AV button. A confirmation screen appears.

4. Press the START button to accept, or the STOP button to
cancel.

(4) Deleting a Saved State (deleting saved state settings)
1. Press the SYSTEM button to display the Setting Screen.

2. Move the flashing cursor to the Delete position for the
number of the setting state to be deleted.

3. Press the AV button. A confirmation screen appears.

4. Press the START button to accept, or the STOP button to
cancel.

(5) Autosetting (When power is turned on, the specified
state number (No. 1 to 4) is loaded automatically).

1. Press the SYSTEM button to display the Setting Screen.
2. Move the flashing cursor to the Autosetting position.

3. Press the AV button to select number to be set
automatically.

If Auto Setup (Refer to Section 12.1) and the Autosetting on this
screen are enabled at the same time, Auto Setup has priority.

10.4 Setting Screen
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10.5 Initialize Screen

10.5.1 Setting the Clock

This product incorporates a calendar with automatic leap
year compensation and 24-hour clock. The clock is used for
the following functions:

* Timer trigger function

* Trigger time list printout

Procedure Initialize Screen
1. Press the SYSTEM button to display the Initialize Screen.

2. Move the flashing cursor to the Date item to be set and use
the AV buttons to make a setting.

( Initialize(h/5) ' 99-A5-A8 11:18:39 )
Date
[’99—@5—@8 11:18 Flashing cursor |
Initialize
Wave Reset Execute
System Reset Execute

3. Move the flashing cursor to the Set position and press the
AV buttons to confirm the time settings and exit settings.

10.5 Initialize Screen
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10.5.2 Clearing the Waveform Data

Clears the waveform data stored in memory and initializes.
Procedure Initialize Screen
1. Press the SYSTEM button to display the Initialize Screen.

2. Move the flashing cursor to Execute of Wave Reset item
and press the AV buttons.

e A
Initializeth/5) *99-A5-A5 11:1@:48
Date
( 99-A5-A5 11:18 Set J
Initialize
Wave Reset E::-::ec:ut. Flashing cursor]
Svstem Reset Execute J

3. A confirmation window appears.

Press the START button to execute clearing, or press the
STOP button to cancel.

- A
Initialize(h/5) *99-85-A5 11:1A:51
Date
[i *99-@5-A3 11:1@ Set ]
~Initialize -
Wave Reset =
Svstem Reset Execute
A A
@ Confirm
< B
Wave Reset.
STERT :Execute STOP:Cancel
ROM/RAM Check

10.5 Initialize Screen
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10.5.3 System Reset

* Resets all settings to the factory default values.
* The same effect can be achieved by turning power to the
product on while holding down the STOP button.
Procedure |Initialize Screen
1. Press the SYSTEM button to display the Initialize Screen.

2. Move the flashing cursor to Execute of System Reset item
and press the AV buttons.

(Initialize(s/s) ’ 03-05-05 11:10:57 |
Date
*99-A5-@3 11:18 set ]
Initialize
( Wave Reset Execute 1
Svatem Reset Flashing cursor]
|

3. A confirmation window appears.
Press the START button to execute clearing, or press the
STOP button to cancel.

e A
Initializeth/5) " 99-A5-A53 11:1A:59
Dater -

( *99-A5-A53 11:18 Set
~Initialize
Wave Reset Execute

Svstem Reset
.

@ Confirm
System Reset.
STERT :Execute STOP:Cancel

< NOTE ) Improvement in System Reset
The setup conditions and settings on communications (see 10.4, and
10.3.2) stored in the internal memory cannot be reset. To reset these
settings in the internal memory as well, turn on the power while
simultaneously holding down the STOP and START keys.

10.5 Initialize Screen
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10.5.4 Self-check

If you run a self-check and the message "NG" appears or
there seems to be a problem, please have the product
serviced.

Procedure Initialize Screen
1. Press the SYSTEM button to display the Initialize Screen.

2. Move the flashing cursor to the Self-check item to be
checked and execute using the AV buttons.
~Sel f-Check I

KEY/LED m Flashing cursor]
LCD Check
ROM/RéM Check
Printer Check
PC Card Check

&, ¥ Koy to Start KEY/LED Check.

KEY/LED Check
The Key check is completed by pressing every buttons. If a
malfunction is found, press the START and STOP buttons at
the same time to abort checking.
To check LED operation, confirm that the LED lights green
when the START button is pressed.

LCD Check
The LCD check tests character display, and solid displays.
Press any button to change screen.

10.5 Initialize Screen
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ROM/RAM Check

The following items can be checked.

Storage RAM
Backup RAM
Work RAM -
Video RAM -
Address bus -

--------- OK/NG

--------- OK/NG

Printer Unit Installed Printer Unit /No Printer Unit

Printer Check

This function is available when the 8992 PRINTER UNIT

is installed.

The printer check tests solid printing and character printing.
Pressing the STOP button aborts.

Pressing the [ (Manual Trigger) button causes print head
cleaning by solid printing while the button is pressed.

PC card Check

The PC Card check tests the items below. The checking
contents are the same as the PC Card self check on the File
Config Screen. Refer to Section 12.4.2.

PC Card Type ATA card/ SRAM card/ MODEM card

RAM Size
Battery Level

Write protect

Capacity of the using card

OK (normal)

LOW (The battery should be changed soon)
NG (The battery change is needed
immediately)

PROTECT/NONE

10.5 Initialize Screen
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Chapter 11
Printout of Measurement
Data

Waveform data can be printed out in two formats:
waveform or numeric.

Seven different procedures can be used to print out the
measured waveforms. On the printer, the print density can
be changed in three steps.

Print mode

Waveform Setting the Smooth printing

(MEM only)
Numerical value - Setting the print interval

Print method

— Manual print

— Auto print

— Real-time print

— Partial print n
— Screen copy

— List print

— Report print

NOTE ) * The amount of paper remaining is printed at the end of a print
job. When new printing paper is installed, the value is reset to

indicate the new remaining quantity.

* The printer cannot be used with alkaline batteries: use either the
9418-10, 9418-15 AC ADAPTER or 9447 BATTERY PACK
when using the printer.

* For details on the print method for the harmonic wave analysis
function, refer to the supplement guide "Harmonic Wave
Analysis Function."
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11.1 Printout of Measurement Data
Operating Procedure

Printer preparation Refer to Chapter 2

(Settings on the Environment Screen)

Press the SYSTEM button to

Environment(1/5) ' 00-09-§1 21:12:05 display the Environment Screen.
~Environment:

START Key Acceptance  One Push

Start Back 0N .

ary sackup Sections

Grid Type Standard Grid 11.2.1

Time Yalue Time n =

Logic Yidth Wide

Back Lisht Saver 1 min _{ Time value | 11.2.2

Backlisht Brishtness Bright

Display Color Color 1

Languoge(EE8) Enslich —{ List&gauge | 11.23
~Printer- 11.24

ListiGauge Bauge —{ Channel marker |

Channel Marker CH Hao.

_ : - 11.2.5
Print Density Dark _| Pint denSIty |

C Settings on the Comment Screen )

Press the SYSTEM button to
, , display the Comment Screen.
Connent(2/5) 93-05-06 11:12:27
Titl Settin
s )
~LComment;
Analog: Setting
CHL:T ]
CHe:[ ]
£H3: [ ]
CHa: [ 1
b o ] Secti
: ections
ke[ ] ;
el ] _{ Title 11.3.1
[ 1
b § O ) —| Analog channel | 11.3.2
LB2:L ]
LB3:L ] :
Ls:t ! —{ Logic channel | 11.3.3

11.1 Printout of Measurement Data Operating Procedure
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C Settings on the Status Screen ) SET
Status(1/3)  MEMORY @7-31 15:02:43 gtre?s tge SET button to display the
ARSI CONF | e —am atus ocreen.
Time/DIV 280us
{Interval) { 2.5us)
Shot 28 DIY
{Rec Time) (4., MBms)
Display Format #-Y{Dot)
Auto Bave 4B OFF
File Mame [AUTO 1
Thin Qut OFF
Print Mode Wave
Smooth Print OFF
Auto Print OFF K q
—| Display layout Sections
114
Extended Status... . .
Meseurenert. . — Printer Recording 11.4
Format
. SET
Settings on the Channel Screen
Press the SET button to display the
Channel(2/3)  MEMORY @588 11:41:33 Channel Screen
~hnalo; ’
Col Range Zoom{ /DIVY Posn
Gr (Lover to Upper)
CHL ~  18nY  x1( 588nY)  5@%
Bl (-2.5Y 250 OFF
THZ ~  18nY  x1(18.G0Y) 5%
62 (-Edny Sany  OFF
THE A 18Y  <1(18.GY)  5@%
83 (-dny Sy OFF
CHE ~ 1BnY  »1(18.80v) 582
64 (-Edny Sy OFF
Scaling... .
o _{ brint densit Sections
Logic ~ rint densi
L& Posnl LB PosnZ y 1.5
1 H 1R
iB 9 H
i B - —{ Waveform display 11.5
graph
Printing . . Sections
Partial print 11.6.4
; Sections
—| Manual print 11.6.1 Screen copy | 11.6.5
—{ Auto print | 116.2 List print | 11.66
—| Real-time print | 11.6.3 Report print | 11.6.7

11.1 Printout of Measurement Data Operating Procedure
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11.2 Environment Screen (Printer)

11.2.1 Grid Type

Select the grid to print on the recording paper.

Procedure Environment Screen
1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to Grid Type and use the AV
buttons to make a setting.

g
Environment(1/5) " 99-A5-A5 11:13:1@
~Environment ]

START Key Acceptance  One Push
Start Backup OFF
Grid Tvpe

Time Yalue
Logic Width

Flashing cursor]

OFF  No grid is displayed or printed.

ON Select from Standard, Fine, Std(Dark), Fine(Dark)
(There is no difference between Standard and Fine on
the Waveform Screen.)

/\/@”

GridJ OFF Grid[0 ON

11.2 Environment Screen (Printer)
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11.2.2 Time Value

The time from the trigger point and other information can
be printed.

Procedure Environment Screen

1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to Time Value and use the AV
buttons to make a setting.

' N\
Environment{1/5} *99-A5-A5 11:13:13
~Ervironment
START Key Acceptance  (One Push
Start Backup OFF
Grid Tvpe Standard
Time Yalue mé‘r Flashing cursor]
Logic Width @List
Back Light Saver _ mﬂl
Time Displays the time from the trigger point (unit:

seconds)
Time (60)  Displays the time from the trigger point (unit: hour, n

minutes, seconds).

Div Displays the number of DIV from trigger point.
Date Displays the date and time when a waveform is
captured.

10 20

99-3-3 12:30:45

/-\J /-\J

11.2 Environment Screen (Printer)
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11.2.3 List&Gauge

When a waveform is printed out (except for screen copies),
the gauge can be printed out at the beginning, and a listing
can be printed out at the end.

Procedure

Environment Screen

1. Press the SYSTEM button to display the Environment

Screen.

2. Move the flashing cursor to List&Gauge and use the AV
buttons to make a setting.

Printer
List&Gauge

Channel Marker
Print Density

-
OFF No gauges or listing
List Print listing only
Gauge Print gauges only

List&Gauge Print both gauges and listing

s | By usswsrsivissete Sy s ssTessrT sl dg | H1OKT 8808 MEMORY HICORDER. .95 05-11 12:59:46
cHt T T | | — sTatus — [~ TRIGGER
Tiae/DIV 200 oR
v level - 900V e 1 it :
N shat £ v
2
Logi
s A:OFF B:OFF
Timer-trig: OFF
o
Exermal s OF
" — CHANNEL —
b deau grach  range [ e
1:cs VX100 1V) 5% oF
2 2:0F
ER
2t 407
-
CHALL.10. V. f= w S0%. DFF _—
Gauge List

11.2 Environment Screen (Printer)
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11.2.4 Channel Marker

The channel numbers or the comments are printed together
with the waveform on the recording paper.

Procedure Environment Screen

1. Press the SYSTEM button to display the Environment

Screen.

2. Move the flashing cursor to Channel Marker and use the AV

buttons to make a setting.

L

BlList

Printer

ListiGauge

Channel Marker
Print Density

OFF

% Flashing cursor]

Standard J

J

OFF

CH No.

Comment

Channel numbers will not be printed for
the waveform on the recording paper.

Channel numbers will be printed for the
waveform on the recording paper.

Comments will be printed for the
waveform on the recording paper.
(Refer to 11.3.2 for entering the

comment.)

/

Channel Number

(CH NO.)

N\

/_ I\—Comment

N\

Comment

11.2 Environment Screen (Printer)
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11.2.5 Printer Density

Serves to set the printer density. Select the setting which
yields the most easy to read printout.
Print density can be selected from three types.

Procedure Environment Screen

1. Press the SYSTEM button to display the Environment
Screen.

2. Move the flashing cursor to Print Density and use the AV
buttons to make a setting.

L ) A
Printer BiList
List&Gauge
Channel Marker " Dark

Print Density Flashing cursor]

- J
Light Print lighter density. Reduces power
consumption.
Standard Print standard density.
Dark Print darker density.

The print density of each channel corresponds to the waveform
display color. For details, refer to Section 7.3.1.

11.2 Environment Screen (Printer)
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11.3 Comment Screen (Printer)

11.3.1 Title Comment Entry

A title may consist of up to 24 characters for printing on
the recording paper.

Select "Set&Com" (Settings and Comments) to print
settings (function, time axis range,trigger time) together
with comments.

Procedure

Comment Screen

1. Press the
. Move the

SYSTEM button to display the Comment Screen.
flashing cursor to Title and use the A'Y buttons to

make a setting.

P
Comment{2/5) *99-A5-A5 11:42: Q= ] -
Title Flashing cursor]
L [ Bilist
OFF
Comment——————————  Settins
Analog:Setting
( CHi:C Set&Con
[H?:T 11

OFF

Setting
Comment
Set&Com

The setting items of the product and title are not
printed.

The setting items of the product are printed.
The title is printed.

The setting items of the product and title are
printed.

11.3 Comment Screen (Printer)
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3. Move the flashing cursor to the position shown in the
figure below and use the AV buttons to display the
Comment Entry Screen.

Commert{2/5) "99-95-85 11:42:1@
~Ti [~ E
(" — Feshing cusor |
Comment;

fnalog: Setting l

4 Move the cursor to each character to be entered, and enter
the comment. Refer to Section 11.3.3 Text Entry Procedure
for the entry procedure.

11.3 Comment Screen (Printer)
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11.3.2 Analog and Logic Comment Entry

Procedure

A comment consisting of up to 24 characters can be printed
on the recording paper for each channel.

Select "Set&Com" (Settings and Comments) to print
settings (voltage axis range, magnification/compression ratio

along the

voltage axis, zero position, low-pass filter, and

waveform display range) together with comments.

Comment Screen

1. Press the
. Move the flashing cursor to the position as shown in the

SYSTEM button to display the Comment Screen.

figure below and use the AV buttons to make a setting.

e ™
Comment(2/5) *99-AR-A3 11:42:23
~Title Commert
¢ 1)
Commert:
ﬁngﬂigg: 4 Flashing curs]or]
T "
Crip: (RS L'EEE ]
CH3: [ : 1
CH4:[ 1
Logic 4 SetiCop
LAL:T 1

OFF

Setting
Comment
Set&Com

The setting items of the input channel and
comment are not printed.

The setting items of the input channel are printed.
The comment of the input channel is printed.

The setting items and comment of the input
channel are printed.

11.3 Comment Screen (Printer)
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3. Move the flashing cursor to the position as shown in the
figure below and use the AV buttons to display the
Comment Entry Screen.

e A
Comment (275 *99-A5-A3 11:42:23
Title Comment;
(o« 1)
Commert: y
ﬁnglllgﬁﬂ_%omment Flashing cursor ]
CHZ: L 1
CH3: L ]
CHa: [ 1

4 Move the cursor to each character to be entered, and enter
the comment. Refer to Section 11.3.3 Text Entry Procedure
for the entry procedure.

Enter the logic channel comments in the same way.

Copying Comments

4 N\
Comment{2/5) ’99-B5-@5 11:16:31
~Title Setting—
0 1)

Comment

Analog: Setting
CHL:[ Yoltage
[ Yoltage

— e

Flashing cursor
LU&IL, H-UT

Move the flashing cursor to the position shown in the
figure. Pressing the A button then copies the comment
from the immediately above channel. Pressing the A button
again copies the comment from the channel above that.
Similarly, pressing the ¥ button copies the comment from
the channel below.

11.3 Comment Screen (Printer)
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Print Example of Title and Comment

Comment for logic channel Title settings Comment for Title
| |
1 ! -

Eu;mmi\? T A T A T T M S AP Tk s e &1 i12:38:7_§0|' II,SSGS R TSR DER | a
chl COMENT i [ | H | —
ch? COMENT fmwmn | o R moww § BN s { s—
ch3 COMENT T T T I
ché COMENT T T | gt.wi

L. \\ /

CHA 10V AV 50 m’r,l,, ; L COMMENT _— 3

Comment settings Comment for analog channel

11.3 Comment Screen (Printer)
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11.3.3 Text Entry Procedure

Comments and other text items are entered by the following
procedure. Scaling units for the Scaling Screen are entered
by the same procedure.

Procedure Comment Screen
1. Press the SYSTEM button to display the Comment Screen.

2. Move the flashing cursor to the Title, Analog, or Logic
items and select Comment or Set&Com using the AV

buttons.
e - \
Commernt{2/5) 59-@5-A5 11:17:57
Title SR <, Flashing cursor |
(7
Comment
fnalog:Setting
CHi:[ setelom
CH2:L i
OH3 ]

3. Move the flashing cursor to the position as shown in the
figure below and use the AV buttons to display the
Comment Entry Screen.

4 I
Comment{2/53 "99-A5-85 11:15:06

~Title Setilo -
[ [ % Flashing cursor]

E123456789 “EE el
ABCDEFGHIJELMHOPQRSTUNWRYZ
abcdefghijklmnoparstuvwsyz
!ﬁfT%E’(}$+,—.f:;<:>?a[¥]A

Comment
Entry Window

INS DEL BS <<>» A CANCEL OK

11.3 Comment Screen (Printer)
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Comment Entry Screen Operations

Characters are entered by the following button operations
on the Comment Entry Screen.

Enter characters by copying from the Character Selection
Field to the Comment Entry Field. When all characters have
been entered, press the START button to accept the entry.

- N
Commenti2s5) *99-A5-A5 17:29:59

~Title Commert—,

[ [ I | J

[VOLTAGER J—— Comment

—_— Entry Field
A1234567849 “2E el
HBCOEFRHIJKLMHOPARSTUNNEYZ
abcdefshijkimnopgrstuvwsyz —— Character
'"fT%E Chb+, = /<=l Selection Field
- Virtual
INS DEL BS <<>> A CANCEL OK ——E;Jefrgt'on Key

Comment Entry Field Procedures (on the Comment Entry Screen)

[ 7] Back space

« Moves the cursor to the front of the Text Entry
Field.

» Moves the cursor to the end of the Text Entry Field.

< scroLy | Moves the cursor left or right one character.

CURSOR P>

Character Selection Field Procedures (on the Comment Entry

Screen)

A0 | Cursor movement

AV Accepts character entry

START | Accepts comment entry

STOP Cancels comment entry

11.3 Comment Screen (Printer)
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Virtual function keys

The virtual function keys provide shortcuts by duplicating
the process of moving the cursor to a particular location
and pressing the AV buttons to accept the selection.

(" R
Comment {2753 "99-A5-45 17:38:21

~Title Comment
[ [_U

[VOLTAGER |

B#123456789 A
ABCOEFGHIJELMHOPARSTUYWEYZ
abcdefshijklmnoparstuvwsyz
I"REER O+, - /<=0 TulE]

ke
Virtual
INS DEL BS <<»> # CAMCEL 0K |[||——Function Key
Field
Virtual Function Key Operations
INS /OVER Switches between Insert and Overwrite
(Insert/Overwrite) modes.
DEL Deletes the character at the cursor.
BS Moves back one space.
<< > Moves the input position left and right.
A No function in English display mode.
CANCEL Exits Comment Entry Screen unchanged.
OK Accepts Comment Entry.

11.3 Comment Screen (Printer)
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11.4 Setting the Status Screen (printout)

e ™
Status(1/3) MEMORY  @7-31 1h:@82:43
~Basic Config -
TimesDIY 2Bfps
(Interval ) {2.bus)
Shot 28 DIY
(Rec Time} (4, Bms
1 Display Format A=Y (Dot)
futo Save A-B OFF
File Hame [AUTO 1
Thin Out OFF
2 Print Mode Wave
Smooth Print OFF
futo Print OFF
b A

1. Display layout settings (Display Format) (refer to section
for each function)

* The screen display layout can be set for showing input
signals on the screen display and recording them on the
printer.

* The Single, Dual, Quad, and X-Y(dot/line) displays are
available.

2. Printer recording format settings (Print Mode)
Select the format, waveform, or numerical value should be
used to output measured data.

NOTE ) * Smooth printing is only available for the Memory Recorder
function. The instantaneous waveform recording measured by

the RMS Recorder can be set in Memory Recorder function.

* If the print spacing is set longer than the length of a record,
only the first point is printed.

* When the Print Mode is set to "Logging" in Recorder function
or RMS recorder function (excluding 100 ms/DIV), the
maximum and minimum values are printed.(Refer to Appendix
2)

* For the example of printing, refer to Section 11.7.

11.4 Setting the Status Screen (printout)
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11.5 Setting the Channel Screen (printout)

' N\
Channel (2/3) MEMORY — @5-@5 11:20:89

~finalog

Col Range Zoom{ /DIY)  Posn

1 — Gr ¢Lower to Upper) Flt

CHL BiList| =1( S@@mY} T

5 Gl 2.5¥y  [OFF

CHZ ~.| I | | «1(18.8m) Tty

G2l W I Bd@myy  OFF

CH3 v = #1018, Bmy) B

G3 1 Bdmyy  OFF

CHYE ~ W1 | =1(18.6mV> B

B4 ToEm Bdmyy  OFF

g Scaling...

Setting the Print Density (Section 7.3.1)

If the data is to be output on the 8992 PRINTER UNIT,
any of three print densities may be set for six waveform
display colors.

Printing density settings have no effect on real-time
printing.

8 List s OFF :Waveform is not displayed

=

»o : J» Red/Green Prints the waveform with normal print density.

J» Yellow/Aqua Prints the waveform with lighter print density.

ooooo

]7 Blue/Gray  Prints the waveform with darker print density.

Setting the waveform display graph (Refer to
Section 7.3.2)

When the display format is set to Dual or Quad on the
Status Screen, select the location of the waveform to be
printed.

11.5 Setting the Channel Screen (printout)
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11.6 Printing Procedure

11.6.1 Manual Print

This mode serves to print waveform data from the internal
memory.

Memory recorder
Measurement data from one measurement (entire recording
length) are printed.

Instantaneous waveform in RMS recorder

The function is switched to Memory Recorder on the
Waveform Screen.

Measurement data from one measurement (entire recording
length) are printed.

Recorder, RMS recorder
Measurement data stored in memory before the end of
measurement are printed

DMM Screen
The numerical voltage values on the DMM Screen are
printed.

Procedure Waveform Screen

After the measurement is completed, press the PRINT
button.

* Since data are stored, they can be printed as often as
desired.

* When magnification/compression was used, the printout
reflects this condition.

* If you want to stop the printing, press the STOP button.

NOTE When cursors A and B are enabled, partial printing is executed.

11.6 Printing Procedure
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11.6.2 Auto Print (MEM)

Printout is carried out automatically after a waveform has
been captured for the specified recording length.

Procedure Status Screen (MEM)
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Auto Print and use the AV
buttons to make a setting.

futo Print Flashing cursor]

L Smooth Print OFF '

BilLis
(FF
||
Extended Status...

Measurement. ..

-+

- J/

OFF  Disables the auto print.
ON  Enables the auto print.

3. When Auto Print is enabled, after recording the specified
data length, it is automatically printed.

* When cursor A and B are enabled, partial printing is executed.
* When the roll mode is enabled and the time-axis range is 10
ms/DIV to 5 min/DIV, data is displayed and printed
simultaneously.
* The printer cannot be used with alkaline batteries: use either the
9418-10, 9418-15 AC ADAPTER or 9447 BATTERY PACK
when using the printer.

11.6 Printing Procedure
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11.6.3 Real Time Print (REC, RMS)

The input waveform and data are printed out continuously
in real time.

Procedure Status Screen (REC, RMS)
1. Press the SET button to display the Status Screen.

2. Move the flashing cursor to Printer and use the AV buttons

to make a setting.

Printer %{l Flashing cursor]
Display Clear BiList
(FF

A\ J/

3. When measurement starts, waveforms are simultaneously
printed as they are displayed.

OFF  Disables the real time print.
ON Enables the real time print.

* When operating from the AC adapter, real-time printing requires
that the time axis range be no faster than 1 s/DIV.
* When operating from the Battery Pack, real-time printing
requires that the time axis range be no faster than 2 s/DIV.
* The printer cannot be used with alkaline batteries: use either the
9418-10, 9418-15 AC ADAPTER or 9447 BATTERY PACK

when using the printer.

11.6 Printing Procedure
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11.6.4 Partial Print

This function prints the waveform between the A and B
cursors (vertical or trace cursors). The function is available
also when the A/B cursors are currently outside the range
displayed on screen. Printing is possible also when the
print format is currently set to "Logging". For details
regarding the use of the A/B cursors, refer to Section 9.1.

Memory recorder, instantaneous waveform in RMS
Specified range (out of entire data recorded from a
measurement) is printed.

Recorder, RMS recorder

The specified area of internal memory immediately before
the end of measurement.

Recorder: 400 DIV

RMS recorder: 200 DIV

Procedure Waveform Screen

1. Press the DISP button to display the Waveform Screen.

2. Position cursor A at the start point of the range to be
printed.

3. Specify the end point of the range with cursor B.
(Move cursor B (or A) to the right. When the cursor is at
the rightmost edge of the screen, the waveform scrolls to
the left, and cursor A (or B) scrolls with it.)

4. Then press the PRINT button.
The specified range is printed, also if cursor A (or B) is
currently off screen.

11.6 Printing Procedure
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11.6.5 Screen Copy

Procedure

Prints a copy of the display screen.

Before printing by the COPY button, "Output Device" on
the RS&COPY Screen must first be set to "Printer." Refer
to Section 10.3 for the setting procedure.

All Screens

1. Display the desired screen.

2.

Press the COPY button.

Even if the gauge is set to the List & Gauge function, the gauge
is not printed out in the screen copy mode. The screen copy
function is not available during measurement.

11.6.6 List Print

Procedure

The settings for the various functions made with the Status,
Channel, System, Trigger Screens etc. can be printed out in
list format.

The contents are the same as the List in the List & Gauge
settings. (Refer to Section 11.2.3.)

All Screens (excluding Waveform)

Press the PRINT button on the screen excluding Waveform
Screen.

The list to be printed contains the setup conditions for the
acquired waveforms. Even if the settings are changed following
wave acquisition, the contents of the list remain unchanged. If
there is no waveform data, the list is not printed.

11.6 Printing Procedure
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11.6.7 Report Print

Prints the waveform of the displayed area, the upper limit
values for the Waveform Screen and the setting contents of
the analog channel.

If the A-B cursors are displayed and comments have been
entered for the Waveform Screen, the comments can be
printed.

Procedure All Screens
1. Display the desired screen.
2. While holding the FEED button, press the COPY button.

11.6 Printing Procedure



231

11.7 Example of Printer Output

(1) Single Display

:"B’h:l"lu Zaoms/ DIV GOms: lxl) rig:t99-05h-11 12538:20 8808 MEMOR HIiCORDER a
) L T [ L] I L
| | | n—  — o | f— {— ' | — oS
T 1T LT 1T LT
LT LT I T

EH A AL M € AN AL SRR DEE . Coehi. GOMMENT ; 3

(2) Dual Display

Wl 1 2. 3s. —
MEFIGRY BEEMSYDIVIEEEmS RV AT TETFEeTEE ST T2 YA 28 LEEEE MEMGRY, HTTTRDER i)
{ o H

H CHLL 18 £, 1 AN B0%. OFE : H e Lehl COMMENT. ... A

CH2 8. R S— 12 S0%. DEE - . S— Ceh2, COMIENT S p

11.7 Example of Printer Output
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(3) Quad Display

T —.— T ) AP =TT MR DM PR R EEeE ME MDY _1
1
ML YRS iV ANBERIORE B S R— TSRS 1
-
i FCT 7 = S— O - ; : i EOMMERT I
3.
CH. 18V Tfs X ‘l) SEE0RE o LC"‘) COMMEN, )
AT R i FE g e 5 B~ : : CLERATEERRERT 1
B . . g
Upper xx x MEMEY X x x

Trig-tine:  '99-09-09 09:03:55

1
Tine/DIV : Sms/DIVE Sms =zl
[Channel ]
ch. dra srah  range  zoon ( v} 2ot pos.
1:C6 - 500mV ¥ 1{500mV ) 0% 4
2:C5 200mV  +1(200mV ) 50%
31 0FF
4 ¢ 0FF

Lover
e 25w

11.7 Example of Printer Output
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(5) Screen copy
Status(1/3) MEMORY 09-89 89:16:56
~Basic Config \
Time/DIY Sins
(Interval) {62.5us)
Shot 28 DIY
(Rec Time) { 108ms)
Display Format Single
Auto Save OFF
File Name [AauTo 1
Thin Out OFF
Print Mode Yave
Smooth Print OFF
Auto Print OFF
\ _

Extended Status...

Measurement. ..

Papar rest aboutl?28cm

(6) Numerical values (Logging) print (Memory recorder function)

Trig-time: *99-95-11 12:48:21
itle: 8808 MEMORY HiCORDER
Comment CH% : chl COMENT
CHZ : ch2 COMENT
CH3 : ch3 COMENT
CH4 : ché COMENT

CH1

{time)

8s 43.75mv
2.5ms 87.5m
Sms 137.5aV
7.5ms 187.5mV
16ms  231.25m

CH2 CH3
31.25aV 37.5mv
106.25aV 81.25a
143.75mv 131.25m
137.5mv 175
237.5mV 2250V

CH4

50V
93.75mV
137.5m
187.5m

237.5mV

(Recorder and RMS recorder functions (excluding time axis range:100 ms))

Start-time :
Title:
Comment

*99-85-11 12:51:90 Stop-time : 799-85-11 12:51:92
3308 MEMORY | HiCORDER
CH1 @ chl COMMENT
CH2Z : chZ COMENT
CH3 : ch3 COMENT
CH& : chd COMENT
. CH1 CH2 CH3 CH4
{time)
os ~525m/ -937.5mV -531.28mV -518. 75
-950m/ -593.75mV ~562.5m -558nY
1.2%ms -590m -586. 25 -912.5m ~509m/
~525m *:63 75av -537.5mv -525nv
2.5ms -475mV -481. -437.50W
~586.25m -543 75y -518.75mV
3.75ms  -495.25a -462.51Y -462. 5l
-437.5m/ -518.75a -493.75mV :
Sms -431.25mY ~443.750 ~443.75n -431.250¢
-456.2%m ~580m/ -468. 750V -458m/
6.25ms ~496.250 4TS -4 i

11.7 Example of Printer Output
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11.7 Example of Printer Output
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Chapter 12
Storing the Measurement
Data

Measurement data and settings in the product can be saved
to and loaded from a PC Card specified by Hioki.

The CARD button selects the File and File Config Screens
for PC Card settings and operations.

C File Screen ) ggerzznthe CARD button to display the File

# Load ‘ Loads measurement data and product setting
conditions from a PC Card to internal memory.

Store the measurement data and settings data
on a PC card.

N
w
Q
<
o

4‘ Delete Delete files or directories.

4‘ Make Dir ‘ Create the subdirectories.
— Format | Initialize the PC Card
4‘ Rename ‘ Rename the stored file or directory.

(File Config Screen) ggensﬁsgtg%rgeA:D button to display the File

File Sort ‘ Sorts files created on the PC Card.

Self-check ‘ Check the PC card.
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12.1 PC Card

(1) Saving and Loading Measurement Data (binary format)
Measurement data is saved in binary format so that, when
needed, it can be loaded back into the product for data
analysis and printing.

Harmonic wave analysis data that was saved by the 8807-
51, 8808-51 cannot be loaded into the 8807-01, 8808-01.

(2) Saving Measurement Data (text format)
Measurement data can be saved in text (CSV) format. The
saved data can be thinned, and can be used directly by
many word processing and spreadsheet applications, but the
text format cannot be read back into the product.

(3) Automatic Saving of Measurement Data
Measurement input data can be automatically saved to a PC
Card.

(4) Partial Saving of Measurement Data (binary and text
formats)
Measurement data to be saved to the PC Card can be
limited to that between the A and B cursors.

(5) Saving and Loading Setting Data
Settings such as the time axis and voltage axis range are
saved and loaded when needed to allow duplicating
measurement conditions.

(6) BMP (bitmap) Data Saving
Screen images can be saved in bitmap (BMP) format.

(7) Auto Setup
Settings can be loaded automatically when power is turned
on by creating a file named STARTUP.SET in the root
directory.

12.1 PC Card
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* Use only PC Cards sold by HIOKI.
Compatibility and performance are not guaranteed for
PC cards made by other manufacturers. You may be
unable to read from or save data to such cards. The
data on the PC card may be damaged.

WARNING

* When formatting a PC card on a PC, use the FAT-16

format. Formatting a card in FAT-32 format may result in
incompatibility problems.

<HIOKI options> PC cards (includes adapter)
9626 PC CARD 32M

9627 PC CARD 64M

9726 PC CARD 128M

9727 PC CARD 256M

9728 PC CARD 512M

9729 PC CARD 1G

12.1 PC Card
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12.2 Using the PC Card Slot

* If a PC card is inserted upside down, backwards, or in the
wrong direction, the PC card or the product may suffer
damage.

* Do not remove the PC card while the PC card unit is
operating.

* Before shipping the product, always remove the PC card
and close the cover.

Before using a new PC Card, it must be initialized. For
details, refer to Section 12.3.5.

PC Card Insertion and Removal

Inserting a PC Card Open the cover and insert the
PC Card with the arrow
facing up and in the direction
of the PC card slot, as far as
it will go.

Press the Eject button and
pull the PC Card out.

Always close the cover when
the PC card is not used.

12.2 Using the PC Card Slot
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NOTE Action to be taken when the message below appears at the
bottom of the file screen after a PC card is inserted.

File{1/2) "@3-87-31 140068
( )
b vy
(7

Ho.  File Hame Date  Time

L @B 0AFilels) @ Byte free
The PC card cannot be detected.

When formatting a PC card on a PC, use the FAT-16 format.
Formatting a card in FAT-32 format may result in
incompatibility problems.

12.2 Using the PC Card Slot
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12.3 Settings on the File Screen

12.3.1 Loading the Data

The product settings or the measurement data are
transferred from the media to the memory of the product.
When loading measurement data, the channel can be
specified.

Data stored in the text format is not readable by the
product.

Harmonic wave analysis data that was saved by the 8807-
51, 8808-51 cannot be loaded into the 8807-01, 8808-01.

Procedure File Screen

(1) Select the command to load.
1. Press the CARD button to display the File Screen.

2. Move the flashing cursor to the position shown in the
figure below and select Load using the AV buttons.

Flashing cursor h
FiL e — "99-A5-A3 12:14:34

IOTEENEE  19.1 kB

MEMORY file

28Bps  Shot o ZADIV
"99-Rh-A5 12:12:22
CH1 CHZ CH3 CH4 LA LB

Renama \|
Load Load the data from a PC card.
Save Save the data on a PC card.
Delete Delete files or directories.
Make Dir Create directories.
Format Initialize a PC card.
Rename Rename a file or directory name.

12.3 Settings on the File Screen
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(2) Select the file for loading data.

Using the cursor (O U buttons, select the file for loading
data from the file list. You can select files in multiples of
ten using the </P button, and multiples of one hundred
using the 44 button.

P
File(l/2}

N
"99-A5-a5 12:14:5

[
File Tvpe :

Time DIV :
Trig Time :
Saved CH -
. Comment :

TG 19.1 kB |

MEMORY file

2BBus  Shot © 28DIY
‘99-A5-@5 12:12:22
CHL CHZ CH3 CH4 LA LB

-

~)

-

Ho.

File Name Date  Time

B

i

&3]

B

BA1 NOHAME
A2 NONAMESL.MEM 99-@5-B3 12:14
BB MONAMERZ.MEM 99-B5-63 12:14

MEM 89-85-85 12:14

- Selected file

| Select a file.

(3) Select the channel for loading data

1. Press the START button to display the Channel Selection
Screen for the loading destination.

2. Move the flashing cursor to the position shown in the
figure and specify the channel from which to load the saved
data using the AV buttons.

Select Load Channel
EH1 EHE CHEi EH4

Refresh
eru LB

m 4 Flashmg cursor] LB

* Saved data is loaded in this order: analog channels 1 through 4,

and then logic channels A and B.

* When the one channel is specified as the load destination for
data from multiple channels, data is read to that channel
repeatedly, so that only the last data loaded remains.

* The amount of time needed to load the data is determined by the
recording length and the number of channels.

* Channels cannot be selected when loading X-Y combined
plotting waveforms and waveform of time-series harmonic
analysis are saved with the Recorder function.

12.3 Settings on the File Screen
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(4) Select New or Overwriting Load
(Refresh/Overwrite)
Move the flashing cursor to the position shown in the
figure below and use the AV buttons to make a setting.

Select Load Channel m Flashing CUFSOFJ

CHL cHZ cH3 che|BList ]
I l I l Fe fresh
CHL CH? cH3 cHe | Querwrite

Refresh Clears the screen and read waveform.

Overwrite Reads the waveform without first clearing the
screen. Overwriting is possible only when both
the function and time axis range are the same.

If the recorded length of the saved data is longer than the
recording length set in the product, the saved data is loaded
for the set recording length, and the remainder of the data
is not loaded.

JAVAVAViSAvA

Load

Loaded part

If the recording length set in the product is longer than the
saved data, the data from the end of the last saved
waveform to the end of the product recording length is

invalid.
—
Load

(5) Execute loading.
Press the START button to load, and press the STOP button
to cancel.

12.3 Settings on the File Screen
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12.3.2 Saving Measurement and Setting Data

Measurement and setting data can be saved to a PC Card.
The data to be saved must first be stored in internal
memory.

If the A-B cursors are used, settings for partial saving can
be made.

Procedure File Screen

(1) Select the command to save.
1. Press the CARD button to display the File Screen.

2. Move the flashing cursor to the position shown in the
figure below and select Save using the AV buttons.

. 2
’EIBFIashlng cursor | - 959-g5-98 12:15:31

Save RG] 19.1 kB

MEMORY file

2BBus  Shot o 2ADIY
' 93-95-95 12:12:22
CH1 CHZ CH3 CH4 LA LB

\1
Load Load the data from a PC card.
Save Save the data on a PC card.
Delete Delete files.

Make Dir Create directories.

Format Initialize a PC card.

Rename Rename a file name.

* Data stored in the text format is not readable by the product.
* When the display format is set to X-Y for the recorder
function, the data cannot be saved in a text format.
* Files will be saved in the currently selected directory.

12.3 Settings on the File Screen
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(2) Select the stored format.
1. Press the START button to display the Storing Format
Setting Screen.

2. Move the flashing cursor to the position shown in the
figure below and select the format using the AV buttons.

f -
Flash
Tyom IW ashing cursor]
File Name © [gList |MEMI
Save Channe | TS | CH3 Lé
CH4 LB

Same File Mame @ Auto

Binary The waveform data is saved in binary format.
Set The settings are saved.
Text The waveform data is saved in text format.

Data stored in the text format is not readable by
the product. Data of X-Y recorder in Recorder
function is not stored in the text format.

Binary (ALL) Sequential Save data can be saved in a single
binary file. An index file is also created.

Text (ALL)  Sequential Save data can be saved in a single
text file. An index file is not created.

3. Set the thinning when the text format is selected.

An index file (with extension SEQ or RMM) is created when
measurement data is saved as a single binary file with
Sequential Save. Loading the index file loads all measurement
data saved by the corresponding Sequential Save.

When sequential save is used with instantaneous waveform
recording by the RMS recorder, "Binary ALL" and "Text ALL"
can be used for saving files.

If measurement data is saved using "Binary ALL," an index file
is created. All saved measurement data can be read at once by
reading the index file (the file with the extension SEQ and
RMM).

12.3 Settings on the File Screen



245

(3) If using the A/B cursors on the screen, specify the
area to save. (excluding horizontal cursor)
Move the flashing cursor to the position shown in the
figure below and use the AV buttons to make a setting.

[ .
Tvpe © Binary M!!4 Flashing cursor]
File Mame : [ JHELst

Save Channe MCHL © CH TN |
CH2 CH

Same File Mame @ Auto J

ALL Store data for all captured waveforms.
A-B If A cursor is in use, data is saved from
(partial the cursor to the end of input.

saving) If both A and B cursors are in use, data

between the cursors is saved.

(4) Enter the file name
Move the flashing cursor to the position shown in the
figure below and enter the file name. For details, refer to
Section 11.3.3.

Flashing cursor

Type © Binar
File Name © [ .MEM]

Save Channe BICHL CHI FLA
CHZ CH4 LB

Same File Mame © Auto

12.3 Settings on the File Screen
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(5) Specify the channel to save. (for measurement
data)

Move the flashing cursor to the position shown in the
figure below and select channel using the AV buttons.
(The channel that has been check marked is saved.)

Type Flashing cursor

File Hame T\ L FEF]
Save Channe [&CH1 CH3 L&
[H2 CH4 LB

Same File Mame @ Auto

(6) Select the Same File Name Handling setting (if
same-name saving is desired).

Move the flashing cursor to the position shown in the
figure below and select the Same File Name Handling

setting using the AV buttons.
!

I
Same File Name : 4 Flashing cursor]
BiList

Ly

Auto When saving with the same name, automatically
append a number after the file name.
If the last file was saved with a number appended, the
next save just increments the number.
Example: TEST1, TEST2

ovw When saving with the same name, overwrite the
(Overwrite) ~ previous contents of the file.

(7) Execute the Save.

After selecting the channel to save, press the START button
to execute, or the STOP button to abort saving.

12.3 Settings on the File Screen
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NOTE File name extension

The following extensions are automatically assigned, according
to the stored data type.

Mark Extension Meaning

MEM Memory recorder binary data file «---ereeees o
REC Recorder binary data file
RMS RMS recorder binary data file «--sssseereesuseeee
XYC X-Y CONT recorder binary data file -

SEQ Sequential save index file

o
o
o
o
TXT Text data file /
o
o
o
o

SET  Setting data file
RMM Memory waveform data of RMS recorder

P EOFECEEE

index file

HR| Binary data files of instantaneous harmonic
analysis

[} HRs Binary data files of time-series harmonic
analysis

@®: Files can be read into the product.

/ : Reading is not possible

12.3 Settings on the File Screen
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Copying File Name
1. Press the CARD button to display the File Screen.
2. Select the Save command using the AV buttons.

3. Select the file with the name to be copied.

(Fild

Flashing cursor

-
| 99-05-85 13:15:21

(ER W

File Type
Time/DIY
Trig Time
Saved CH
. Comment

19.1 kB

o MEMORY file

© 2@@us  Shot o ZADIY
¢ 99-@5-@5 12:12:22

© CH1 CHZ CH3 CH4 LA LB

-

-

(7

-

M.

File Hame Date  Time

ABA1 LINE-A
Az LINE-B
@83 LINE-C

MEM 93-R5-A5 13:12
MEM 99-R5-R5 13:12 35
LMEM 99-@5-B5 13:12

| Select a file
to be copied

4. Press the START button to display the setting screen for

saving format.

Tvpe © Binary

ALL

Save Channe BIC

File Hame @ [ .MEM]
M CH Flashing cursor

Same File Mame @ Auto

5. Move the flashing cursor to the File name, and press the il
button twice. The file name selected in step 3 entries in the
File Name entry location.

A record of file names saved is maintained in memory.
When such record is present, you can copy file names
saved by moving the flashing cursor to the file name, then
holding down the M button. However, when the power is
cut, the record is cleared.

12.3 Settings on the File Screen
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Automatic file name assignment

If the file name is entered as a blank [ . ], it is assigned
automatically according to the following principle.
Auto save Waveform data, Waveform
screen data calculation result
[AUTO ] [INONAME ] [MEASUREA1]
[AUTO0001] [NONAMEO1] [MEASURE2]
[AUTO0002] INONAMEO2] !
! l [MEASUR10]
[AUTO0100] INONAME10] !
! l [MEASU100]
[AUTO0100] [NONAM100] !
l l [MEAS5000]
[AUTO5000] [NONA5000]

® Waveform File Size (unit: byte)
File Size = Header Size + Data Size
Fractional values are ignored.

® |In the memory recorder function (Binary data)
Size of a header = 512 x (4 +number of analog channels
+number of logic probes)
Size of a data = {2 x number of analog channels +(number
of logic probes +1)/2} x (recording length [DIV] x 80 +1)

® |n the recorder and RMS recorder function (Binary
data)
Size of a header = 512 x (4 +number of analog channels
+number of logic probes)
Size of a data = (4 X number of analog channels +number of
logic probes) X (recording length[DIV] x 80 +1)

® |In the memory recorder function (Text data) (Intended
as a guide only)
Size of a header = 170+27 X number of analog channels+64
X number of logic probes
Size of a data = (14+13 x number of analog channels+9 x
number of logic probes X (recording length[DIV] x 80 +1)

12.3 Settings on the File Screen
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® |n the recorder and RMS recorder function (Text data)
(Intended as a guide only)
Size of a header = 170+64 X number of analog channels +1
65 x number of logic probes
Size of a data = (14+26 X number of analog channels + 18
x number of logic probes X (recording length[DIV] x 80
+1)

® |n the instantaneous analysis function (Binary data)
Size of a header = 512 x (7 + number of analog channels)
Size of a data = 2 X number of analog channels x 10000

® |n the time-series analysis function (Binary data)
Size of a header = 512 X (7 + number of analog channels)
Size of a data = 4 X number of analysis items X (recording
length / time axis x 80 + 1)

® |n the instantaneous analysis function (Text data -
waveform) (Intended as a guide only)
Size of a header = 94 + 21 X number of analog channels
Size of a data = (13 + 12 X number of analog channels) X
10000

® |n the instantaneous analysis function (Text data -
RMS, content, and phase angle) (Intended as a guide
only)
Size of a header = 97 + 122 X number of analog channels
Size of a data = 151 + (1476 X number of analog channels)

® In the instantaneous analysis function (Text data -
active power, power content, and power phase angle)
(Intended as a guide only)
Size of a header = 97 + 124 X number of power systems
Size of a data = 151 + (1488 x number of power systems)

® |n the time-series analysis function (Text data)
(Intended as a guide only)
Size of a header = 93 + 22 X number of analysis items
Size of a data = (18 + 12 X number of analysis items) X
(recording length x 80 +1)

12.3 Settings on the File Screen
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12.3.3 Deleting the Files and Directories

The files and directories can be deleted.

Procedure File Screen
(1) Select the command to delete.
1. Press the CARD button to display the File Screen.

2. Move the flashing cursor to the position on the figure
below and select Delete using the AV buttons.

——] - N
Filef {29 WO bg g g 10:15:20
OB [N 19.1 kB

i MENDRY #ile

2005 Shot © 20DIY
99-35-05 12:12:22
CHL CH2 CH3 CHd LA LB

L ~
Load Load the data from a PC card.
Save Save the data on a PC card.
Delete Delete files or directories.

Make Dir Create directories.

Format Initialize a PC card.

Rename Rename a file or directory name.

12.3 Settings on the File Screen
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(2) Select the file or directory to be deleted.
Using the (O U buttons, select a file or directory to be

deleted.

. :

A7 NONAMERG.MEM 99-95-@3 12:14
[E) AR5 NONAMEA?.MEM 93-A5-85 12:14
() ABA3 NONAMERG.MEM 93-R5-B5 12:14
@18 HOMAMERY.MEM 99-85-B5 12:14

L mA 072 Filels) 7.3 ME free )

STERT Key to Execute.

(3) Execute deleting.

1. Pressing the START button displays a confirmation screen
before deleting.

2. Press the START button to delete or the STOP button to
cancel deletion.

(’".,l Y
H@ Confirm =
_E Delete Selected File. Tl
E START :Execute STOP:Cancel

() A5 NONAMEA4.MEM 93-R5-85 12:14
[E) AA06 NONAMEAS.MEM 99-A5-85 12:14
() ABA7 NONAMERG.MEM 93-R5-85 12:14
[ ARG NONAMEA? . MEM 99-R5-85 12:14
() BABY NONAMERS. MEM 93-B5-85 12:14
) A18 NONAMEA3.MEM 93-A5-85 12:14

B

(2]

B

. @A 023 Filels) 7.3 MB free )

STERT Key to Execute.

| Select a file.

12.3 Settings on the File Screen
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12.3.4 Creating the Directory

Creates a subdirectory on the selected medium.

Procedure File Screen

(1) Select the command to create a directory.
1. Press the CARD button to display the File Screen.

2. Move the flashing cursor to the position on the figure
below and select Make Dir using the AV buttons.

f Flashi )
File| Flashing cursor faq_p5-pag 12:15:38

_—
’m NOHAMERL, ME M R

BlList MEMORY £ila

; PBAus  Shot © 2ADIY
*99-B5-A3 12:17:27
CHL CHZ CH3 CHY L& LB

Fenams ]
Load Load the data from a PC card.
Save Save the data on a PC card.
Delete Delete files or directories.
Make Dir Create directories.
Format Initialize a PC card.
Rename Rename a file or directory name.

12.3 Settings on the File Screen



254

(2) Enter the directory name.

1. Press the START button to display the Directory Name Entry
Screen.

2. Press the AV buttons to display the Comment Entry
Screen.

e I
File(1/2) "99-A5-A5 12:15:49

Make Dir
Make Directory.

Dir Hame : CHIEEN]

3. Move the cursor to the characters to be entered to enter the
directory name (refer to Section 11.3.3 Text Entry
Procedure).

4. Press the START button to create the directory.

Do not use the characters and symbols below in a file name. A
file containing any of these characters/symbols in its file name
cannot be processed under Windows 2000 or XP.

Changing a directory
1. Press the CARD button to display the File Screen.
2. Select the desired directory to move using the (™ cursor

buttons.
4 N\
Filefl/2) “99-@5-13 16:45:14
i DR NAMTE DIR> |
C :Dawn
J:lp
A -
(/ABLS h
Mo.  File Hame Date  Time
& AEa1 . G9-A5-13 16:35
. A8az2 .. . 99-A5-13 16:35
L Y A3 DIF_MAME. 959-Wh-13 163k

3. Change the directory using the <][> cursor buttons.
To move to the upper directory, use <].
To move to the lower directory, use the .

12.3 Settings on the File Screen
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Directory organization

|

Root directory

Sub directory

Sub directory

Sub directory

File

File

H

NOTE ) - Files will be saved in the currently selected directory.
* Files cannot be moved from one directory to another with the

product.

* Up to 512 files and subdirectories can be stored in the root
directory of a PC card, and up to 5,000 files can be stored in a
subdirectory.

* When saving many files, be sure to save them in subdirectories.

12.3 Settings on the File Screen
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12.3.5 Initializing

Initialization method is described below.
Procedure File Screen
(1) Select the command to initialize a PC card.
1. Press the CARD button to display the File Screen.

2. Move the flashing cursor to the position on the figure
below and select Format using the AV buttons.

| Flashing cursor A
File( N -A5-A5 12:19:13
Fujr-ma NOMAME . ME M. 1

MEMORY file
2BAus  Shot o ZADIY
'99-Ah-A5 12:12:272

Delete |CHL CHZ2 CH3 CH4 LA LB
Make Di
Load Load the data from a PC card.
Save Save the data on a PC card.
Delete Delete files or directories.
Make Dir Create directories.
Format Initialize a PC card.
Rename Rename a file or directory name.

(2) Execute Initialization.

Press the START button to display a confirmation screen,
and press it again to proceed with initialization, or press the
STOP button to abort initialization.

12.3 Settings on the File Screen
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12.3.6 Changing the Names of Files and
Directories

Change the name of a saved file, or a directory name.

Procedure File Screen

(1) Select the command to rename.
1. Press the CARD button to display the File Screen.

2. Move the flashing cursor to the position on the figure
below and select Rename using the AV buttons.

- N\
| Flashing cursor | q_ge a3 12:19:28

NONAME . ME 19.1 kB

MEMORY file

28Bus  Shot : ZADIY
"99-Rh-A5 12:12:22
CH1 CHZ CH3 CH4 LA LB

[T — [y T |

Load
Save
Delete
Make Dir
Format

Rename

Load the data from a PC card.
Save the data on a PC card.
Delete files or directories.
Create directories.

Initialize a PC card.

Rename a file or directory name.

12.3 Settings on the File Screen
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(2) Select the file to be renamed.
Select the file or directory to be renamed using the (™)

cursor.

No. File Hame  Date  Time |

B

AL HONAME . MEM G99-Wo-5 10 14] g
E) B9A2 NONAMEAL.MEM 99-W5-B8 12:14

&)

B

A3 HOMAMERZ.MEM 99-@5-B5 12:14
AAB4 MOWAMEA3.MEM 90-BE-A3 12:14
AR5 MOMAMEAL.MEM 99-85-85 12:14
ARG MONAMERS.MEM 99-B5-B5 12:14
E) AA7 NONAMEAG.MEM 99-A5-85 12:14
ARG MOMAMER?.MEM 99-B5-BE 12:14
ABRY NOMAMERS. MEM 99-85-B5 12:14
ABE18 NONAMERS.MEM 99-85-B5 12:14

B3

H

. @@ D28 Filels) 7.2 MB free )

START Kev to Execute.

- Selected file

(3) Rename the file
1. Press the START button to display the old and new file
name fields.

p
Filet1/2)

Rename
01d Mame:[MONAME . MEM]

Hew Mame : CENIEEEN. MEM]

N
'99-A5-A5 12:19:35

2. Enter the file name (refer to Section 11.3.3 Text Entry
Procedure).
3. When finished with settings, press the START button to
accept or STOP button to cancel renaming.

12.3 Settings on the File Screen
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12.4 Settings on the File Configuration
Screen (Application Functions)

12.4.1 Sorting Files

Sorts files created on the PC Card.

Procedure File Config Screen

(1) Set Sorting to ON.
1. Press the CARD button to display the File Config Screen.

2. Move the flashing cursor to the position shown in the
figure below and use the A'VY buttons to make a setting.

File Configl2/2) "99-A5-A3 12:25:18 ]
Flashing cursor ]

~File Sort
Sort Tvpe Wame
Sort Direction Up

OFF  Sorting is disabled.
ON Sorting is enabled.

(2) Select the item to sort on.
1. Move the flashing cursor to the Sort Type item.
2. Use the AV buttons to make a setting.

N

File Configt2/2) "99-A5-85 12:23:82

File Sort Ob—
( Sort Type m Flashing cursor ]

Sort Direction lUp

Name  Sorted in file name order
Type Sorted in file type (extension) order
Date Sorted in date order

Size Sorted in file size order

12.4 Settings on the File Configuration Screen (Application Functions)
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(3) Select the sort order.

1. Move the flashing cursor to the Sort Direction item.
2. Use the AV buttons to make a setting.

p
File Configt2/2) "93-A5-A5 12:29:18

N

~File Sort DN—\]
Sort Tvpe Hame -
[ Sort Direction [ﬂﬂ4 Flashing cursor ]
BiList
Sel f-Check [ e |
[ PC Card Daun
t
Up Sort from lower to higher

Down  Sort from higher to lower

12.4 Settings on the File Configuration Screen (Application Functions)
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12.4.2 Self-check

Procedure

Checks the PC Card.
The contents are the same as the PC Card Check in the Self
Check on the Initialize Screen. Refer to Section 10.5.4.

File Config Screen

1. Press the CARD button to display the File Config Screen.
. Move the flashing cursor to the position shown in the

figure below and use the AV buttons to execute.

P
File Configl2/2) *99-AR-A3 12:29:25
File Sort ON—,

( Sort Tvpe Hame

Sort Direction Up

Flashing cursor ]
dl

PC Card

[Sel f-Check

PC card Check

The PC Card check tests the items below. The checking
contents are the same as the PC Card self test on the
Initialize Screen.
PC Card Type ATA card/ SRAM card/ Modem card
RAM Size Capacity of the using card
Battery Level OK (normal)
LOW (The battery should be changed soon)
NG (The battery change is needed
immediately)
Write protect PROTECT/NONE

12.4 Settings on the File Configuration Screen (Application Functions)
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12.5 Text File Internal Format

Text files consist of a header and a data section.
The header consists of the following measurement-related

information:
COMMENT Overall waveform comment
DATE Measurement month, day and year (in MM-
DD-YYYY format)
TIME Trigger time (in HH:MM:SS format)
NUM_SIGS I&Iumber of data types (including time axis
ata)

INTERVAL Sampling rate (= time axis range / 80)
HORZ_UNITS Time axis units (S = seconds)

VERT_UNITS  Vertical data units (including time axis data)
SIGNAL Data name

DATA Indicates the end of the header.
Measurement data follows.

(1) When data for 2 analog channels plus 2 logic channels is
stored by the Memory Recorder, the Memory Recorder can
also store the logic data. The logic data is saved with the
Memory Recorder and Recorder functions:

"COMMENT", "8807 MEM DATA"

"DATE", "01-01-1999"
"TIME", "15:26:55"
"NUM_SIGS", 11

"INTERVAL",  2.500E-03
"HORZ_UNITS", "S"
"VERT _UNITS", "S", "V Ty, " “Bit", "Bit", "Bit", "Bit",
"Bit". "Bit" "Bit", "Bit"

"SIGNAL",  "TIME", "ACH1", "ACH2", "LCHA1", "LCHA2", "LCHA3",
"LCHA4", "LCHB1", "LCHB2", "LCHB3", "LCHB4"

"DATA"

0.0000E+00, +1.2500E-01, -7.0000E-01, 1,1,1,1, 1,1,1,1
+2.5000E-03, +2.5000E-02, -7.0000E-01, 1,1,1,1, 1,1,1,1
+5.0000E-03, -2.5000E-02, -6.7500E-01, 1
+7.5000E-03, -1.2500E-01, -6.7500E-01, 1
+1.0000E-02, -2.0000E-01, -6.5000E-01, 1
+1.2500E-02, -2.7500E-01, -6.2500E-01, 1
+1.5000E-02, -3.5000E-01, -6.0000E-01, 1
+1.7500E-02, -4.2500E-01, -5.7500E-01, 1
+2.0000E-02, -5.0000E-01, -5.2500E-01, 1
+2.2500E-02, -5.7500E-01, -5.0000E-01, 1
+2.5000E-02, -6.2500E-01, -4.5000E-01, 1

A aaaaaaaa
A
A
Ao

s byl
s b
s b
s ol
s byl
s b
s b
s ol
s bl

12.5 Text File Internal Format
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(2) The following example shows data has been saved by the
Recorder and RMS Recorder:

"COMMENT", "8807 REC DATA"

"DATE", "01-01-1999"
"TIME", "16:52:03"
"NUM_SIGS",

5
"INTERVAL",  2.500E-03
"HORZ_UNITS", "S"

WERTUNITS" "S". " "y woy  wowy o
"SIGNAL",  "TIME", "ACH1(Max)", "ACH1(Min)", "ACH2(Max)",
"ACH2(Min)"

"DATA"

0.0000E+00, -7.5000E+00, -8.7500E+00, +9.5000E+00, +8.0000E+00
+2.5000E-03, -6.2500E+00, -7.7500E+00, +8.5000E+00, +6.5000E+00
+5.0000E-03, -5.0000E+00, -6.5000E+00, +7.0000E+00, +5.5000E+00
+7.5000E-03, -3.7500E+00, -5.2500E+00, +6.0000E+00, +4.0000E+00
+1.0000E-02, -2.2500E+00, -4.0000E+00, +4.5000E+00, +2.5000E+00
+1.2500E-02, -5.0000E-01, -2.5000E+00, +3.0000E+00, +1.0000E+00
+1.5000E-02, +1.0000E+00, -1.0000E+00, +1.5000E+00, -1.0000E+00
+1.7500E-02, +2.5000E+00, +7.5000E-01, -5.0000E-01, -2.5000E+00

+2.0000E-02, +4.0000E+00, +2.2500E+00, -2.0000E+00, -4.0000E+00
+2.2500E-02, +5.5000E+00, +3.7500E+00, -3.5000E+00, -5.5000E+00
+2.5000E-02, +6.7500E+00, +5.0000E+00, -5.0000E+00, -6.5000E+00

With the Recorder and RMS Recorder functions, sampling is
performed faster than the time axis on the screen (the Recorder
function samples at 400 kS/s, and the RMS Recorder samples at
4 kS/s).

Input data is converted to sampling data corresponding to the
range to be displayed on the screen.

To save this data in the Recorder and RMS Recorder functions,
two values, the maximum and minimum, are stored in memory.
However, when data thinning is enabled, only the thinned data
is retained.

12.5 Text File Internal Format
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12.5 Text File Internal Format
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Chapter 13
Communication Function

RS-232C
The RS-232C interface is a serial interface standard
established by the EIA (Electronic Industries Association in
the U.S.A.). The standard defines the interface conditions
between a DTE (Data Terminal Equipment) and DCE (Data
Communications Equipment). The MEMORY HiCORDER
can be remote controlled and can transfer data to a personal
computer using a portion of this standard (one signal line).

The Communication commands are described in a text file
on the supplied floppy disk. Open the 3-Inch Floppy Disk
item in the My Computer window. Then open the
Command file on the floppy disk.
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13.1 Connecting the RS-232C Cable

* The RS-232C interface is not isolated from the product.
* Be aware that the logic input and RS-232C share common
ground.
* The 9612 RS-232C CABLE and connectors of the product
should be mated carefully. Forcing the connectors together
can damage the connector contacts.

Connect the 9612 RS-232C CABLE (cross cable) and the
product as shown in the figure below.

9612 RS-232C CABLE (crossed)

Pin L . ) Simbol
N Circuit designation CCITT
0. EIA JIS [Common
2 | Receive data 104 BB RD RxD
3 | Transmitted data 103 BA SD TxD
5 | Signal ground or common 102 AB SG GND
return
7 | Request to send 105 CA RS RTS
8 |Clear to send 106 CB CS CTS

13.1 Connecting the RS-232C Cable
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13.2 Setting the RS-232C Interface

Remote control is provided by commands sent from the

controller.

NOTE * The transfer rate is reduced when an overrun or framing error

Procedure

occurs.

* Setting the transfer rate to 19200 bps may cause a
communication problem with some incompatible devices.
* Do not attempt to change settings during communications with

the product.

* RS-232C communication is not possible with the fax modem
card installed. To use RS-232C communications, remove the fax

modem card.

RS&COPY Screen

1. Press the SYSTEM button to display the RS&COPY Screen.
2. Move the flashing cursor to the RS-232C items to be set.
3. Use the AV buttons to make a setting.

~RE-232C -,
Baud Rate 96@Bbps
Data Bit ghit
Par ity MOMNE
Stop Bit 1hit
Delimiter CR+LF
Head OFF
Flow HOME
" -
Baud rate 1200 bps to 19200 bps
Data Bit 7 bit / 8 bit
Parity NONE/EVEN/ODD
Stop Bit 1 bit / 2 bit
Delimiter LF/ CR+LF
Head OFF/ ON
Flow NONE/ Xon/Xoff/ hardware

13.2 Setting the RS-232C Interface
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13.2 Setting the RS-232C Interface
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Chapter 14
Specifications

14.1 General Specifications

Basic specifications

Measurement
functions

Memory recorder (High-speed data saving)
Recorder (Real time recording)

RMS recorder (For commercial power supplies)
Harmonic wave analysis*'

Number of channels
(maximum)

8807-01, 8807-51: 2 analog channels + 8 logic channels
8808-01, 8808-51: 4 analog channels + 8 logic channels
(The logic channels are standard equipment, common
ground with main product)

Memory capacity

(Harmonic wave
analysis)*’

8807-01, 8807-51: 256 K words/channel (CH1)
128 K words/channel (CH1, CH2)
8808-01, 8808-51: 256 K words/channel (CHI1)
128 K words/channel (CH1, CH2)
64 K words/channel (All)
For waveform storage: analog 12 bit X 16 Kwords/ch
For analysis results: analysis results 32 bit X 96 Kwords

Maximum sampling
rate

400 kS/s (all channels simultaneously)

Time axis accuracy

+0.01% (difference between grid and actual time)

External terminals

External trigger input, trigger output, GND

Time functions

Auto calendar with automatic leap year,
24 hour clock

Backup battery and
lifetime

and settings, at least 5 years

Used for waveform, clock and to preserve waveforms
(reference value at 25°C, 77°F)

Location for use

Max. 2000 m (6562 feet) height, indoors

(*1): 8807-51, 8808-51 only

14.1 General Specifications
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Operating temperature  Temperature: 5°C to 40°C (41°F to 104°F)
and humidity Relative humidity: 35% to 80% RH (with no
condensation)

Operating temperature ~ Temperature: 23+5°C (73°F £9°F)
and humidity for Relative humidity: 35% to 80% RH (with no
guaranteed accuracy condensation)

Storage temperature Temperature: -10°C to 50°C (50°F to 122°F)

and humidity Relative humidity: 35% to 80% RH (with no
condensation)
Dielectric strength One minute at 3.7 kV AC

(between the main product and input channels,
between input channels)

Power supply e Depending on the 9418-10 AC ADAPTER (PSA-
30U-120, PHIHONG) or the 9418-15 AC ADAPTER
(SA130 A-1225V-S SINO AMERICAN) (powering at
12 V DC£10%)
Rated supply voltage of the AC adapter is
100 to 240 V AC. (Voltage fluctuations of £10%
from the rated supply voltage are taken into account.)
Rated supply frequency is 50/60 Hz.

Six LR6* alkaline batteries are used.
9447 BATTERY PACK* can be used.
12 V car battery (tolerance: 12 V DC£10%)

: The AC adapter is prior to batteries when using
together.

* @ @ o

Maximum rated power 15 VA

Continuous Operating Approx. 3 hours (when using with 9447
Time BATTERY PACK) (Waiting for trigger, 23°C
reference value)

Charging function The 9447 BATTERY PACK can be charged with
the AC adapter when the product is turned off.
Approx. 2 hours necessary to charge (23°C
reference value)

Dimensions Approx. 203W x 170H x 52D mm (7.99"W X 6.69"H x
2.05"D) (excluding projections)
Approx. 280W x 170H x 52D mm (11.02"W X
6.69"H x 2.05"D) (with using the printer,
excluding projections)

14.1 General Specifications
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Mass 8807-01, 8807-51 Approx. 1.1 kg (38.8 oz.)
(excluding Approx. 1.5 kg (52.9 oz.) (with using the printer)
batteries) 8808-01, 8808-51 Approx. 1.2 kg (42.3 o0z.)

Approx. 1.6 kg (56.4 oz.) (with using the printer)

Standards Applying Safety EN 61010-1:2001
Pollution Degree 2, Measurement Category 11
(anticipated transient overvoltage 4000 V)
EMC  EN 61326:1997+A1:1998+A2:2001+A3:2003
Class A
EN 61000-3-2:2000
EN 61000-3-3:1995+A1:2001

Display

Display language Japanese/English (selective)
Screen 5.7- inch STN color LCD display (320 x 240 dots)

Display resolution Waveform: 10 DIVfs. x 10 DIV fs.
(1 DIV = 20 (horizontally) x 28 (vertically) dots)

Dots spacing 0.36 (horizontally) x 0.36 (vertically) mm

Backlight lifetime Approx. 25,000 hours (23°C reference value)

Backlight saver Available

TFT color LCDs characteristically have a few defective pixels that do not
always light, or that remain lit. We do not consider the presence of three
or fewer such defects to indicate a damaged or faulty display. Please be
aware of this in advance.

External storage (PC card)

Slot Complies with PC card standard specification
68-pin (1 slot) (TYPE I, II)
Card types SRAM card, flash ATA card
Card capacity 32 MB max (SRAM), 1 GB max (flash ATA card)
Data format MS-DOS format (MS-DOS is the registered m

trademark of Microsoft Corporation in USA.)

Data stored Settings, measurement data (binary or text), screen
data, calculation results (measurement data can be
saved between cursors A and B.)

14.1 General Specifications
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External interface

RS-232C Complies with EIA RS-232C (9-Pin Round

Electrical Connector)

Specifications Remote control by 9-pin D connector and 9612 RS-
232C CABLE

Communication mode: Full duplex
Synchronization: Start-Stop

Baud rate: 1200, 2400, 4800, 9600, 19200 (bps)
Start Bit: 1 bit

Stop Bit: 1 bit / 2 bit

Data Bit: 7 bit / 8 bit

Parity: NONE/EVEN/ODD

Delimiter: LF/ CR+LF

Flow: NONE/ Xon/Xoff/ hardware

Printer Compatible printer: 8992 PRINTER UNIT
Total recording width: 104 mm (832 dots)
Waveform area: 100 mm f.s. (1 DIV=10 mm 10
DIV fs.)
Recording speed: Max 1 s/cm (using with AC
adapter)

PC card Fax modem

14.1 General Specifications
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14.2 Trigger

Trigger Method

Digital comparison

Trigger modes

Memory recorder  Single, repeat, auto
Recorder, Single, repeat
RMS recorder Single, repeat

Trigger source

Analog input, logic input, external trigger, timer trigger
Sources can be set on or off. When all sources are off,
the product is in the free-run state. Trigger settings can
be made independently for each channel. External
trigger (With an external trigger, the triggering occurs on
a falling edge of 2.5 V, or when the terminals are
shorted together.)

Manual trigger

Provided

Trigger conditions

Logical AND or OR of any trigger sources

Trigger types Level trigger, voltage drop trigger*', window trigger,
(analog) RMS level trigger*, waveform detection trigger*:
Trigger type (logic) Pattern trigger specified by 1, 0, and x

( X means that either 1 or 0 is fine.)

Trigger filter

Memory recorder: OFF, 0.1, 0.2, 0.5, 1.0, 1.5, 2.0, 2.5,
5.0, 10.0 DIV, Recorder: ON, OFF (10 ms fixed)

Trigger level 0.25%f.s., waveform detection trigger only: 0.1%fs.
resolution (f.s.=10 DIV)
Pre-trigger Memory recorder: 0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80,

90, 95,"100, -95%, RMS recorder: 0, 5, 10 DIV

Trigger timing

Start, Stop, Start&Stop (Recorder)

Trigger output

Open collector output (with 5 V output voltage, active low)
Pulse width 30 ms minimum

Trigger input/
output terminal

Terminal block

(*1): For use when measuring commercial power.

(*2): RMS recorder function only, for use when measuring
DC or commercial power.

(*3): Memory recorder function only, real-time detection
period: 125 us, maximum sampling rate: 400 kS/s
(time axis: 200 us/DIV)

14.2 Trigger
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14.2.1 Harmonic Wave Trigger

Harmonic wave
trigger mode

Single, repeat

Harmonic wave
trigger source

Up to four different harmonic wave triggers can be
selected; trigger conditions can be set separately for
each trigger type. Free run operation if all triggers
are off.

Trigger conditions

Harmonic wave triggers can be ORed.
Harmonic wave trigger sources and external or timer
sources can be ANDed.

Harmonic wave
triggers

Effective value trigger for any harmonic wave
Component ratio trigger for any harmonic wave
Active power value trigger for any harmonic wave
Power component ratio trigger for any harmonic
wave

Power phase angle trigger for any harmonic wave
Total effective value trigger

Total distortion trigger*

Trigger level One digit of the analysis display value
resolution One degree (phase angle trigger)
Pre-trigger 0, 5, 10 DIV (time series analysis function)
Trigger timing Start only

*: Total distortion-F, total distortion-R

14.2 Trigger
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14.3 Memory Recorder Function

Time axis

200, 400 us/DIV

1, 2,5, 10, 20, 50, 100, 200, 500 ms/DIV
1, 2,5, 10, 30 s/DIV

1, 2, 5 min/DIV

Time axis resolution

80 points/DIV (*with the printer)

Data interval

1/80 of the time axis

Recording length

20, 50, 100, 200, 400, 800 DIV (4ch),
1600 DIV (2ch), 3200 DIV (1ch)

Display/print layout

Single, dual, quad, X-Y (dot/line)

Waveform
magnification/
compression

Time axis

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

Voltage axis

x10, x5, x2, x1, x1/2

Waveform scrolling

Available in the left/right directions

Auto-print *

Automatically prints the memorized waveform

Manual print *

Available

Partial print *

Prints between the A and the B cursors

Print smoothing
function *

When set, a smoothed waveform is printed, with
twice the density in the time axis direction.

Logging function *

Records measured data as digital values

X-Y plot

Provided

*: when the 8992 PRINTER UNIT is connected

14.3 Memory Recorder Function
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14.4 Recorder Function

T-Y waveform

Time axis

100*!, 200*', 500*' ms/DIV, 1*'3, 2, 5, 10, 30 s/DIV,
1,2, 5, 10, 30 min/DIV, 1 h/DIV

Time axis resolution

80 points/DIV (with the printer) **

Sampling period

2.5 us fixed

Recording length

20, 50, 100, 200, 400 DIV, CONT

Display/print layout

Single, dual, quad, X-Y single

Waveform
magnification/
compression

Time axis: X1, x1/2, x1/5, x1/10, x1/20, x1/50,
x1/100, x1/200, x1/500
Voltage axis: x10, x5, x2, x1, x1/2

Storage capacity

Last 400 divisions of data saved in memory
Can be checked by reverse scrolling and reprinted**

Auto-print*2

ON/OFF, real-time print (prints simultaneously as
display)

Logging function*?

Records measured data as digital values

Interpolation

Line only

X-Y waveform

X channel

Any channel 1 or 2 (8807-01), 1 to 4 (8808-01)

Y channel

Any channel other than the X channel

Available recording
area

100 mm x 100 mm (3.94" x 3.94")
(10 DIV x 10 DIV)

X-Y axis resolution

20 dots/DIV (with the display)
80 dots/DIV (horizontally X vertically) (with the
printer*?)

X-Y Sampling period

Dot display: 250 us fixed,
Line display: 500 ps max

Recording length

CONT only

Interpolation

Line/Dot only

(*1): screen display only /(*2): when the 8992 is connected.
(*3): when the 8992 is connected.(can be printed only when using the AC

adapter)

14.4 Recorder Function
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14.5 RMS Recorder Function

Time axis RMS 100, 200, 500 ms/DIV
1,2, 5, 10, 30 s/DIV
1,2, 5, 10, 30 min/DIV
1 h/DIV
Instantaneous 200, 400 us/DIV
waveform 1, 2, 5, 10, 20 ms/DIV
Time axis resolution RMS 80 points/DIV (with the printer) *l
Instantaneous 80 points/DIV
waveform
Sampling period RMS 250 us fixed (800 rms data/s)
Instantaneous 1/80 of time axis
waveform
RMS accuracy +39% fs.

Measuring object

Commercial power supplies (50/60 Hz), DC

Recording length

RMS 20, 50% 100, 200 DIV, CONT
Instantaneous OFF *2, 20, 50, 100, 200, 400 DIV
waveform

Display/print layout

Single, dual, quad

Waveform
magnification/
compression

Time axis x1, x1/2, x1/5, x1/10, x1/20, x1/50
x1/100, x1/200, x1/500
Voltage axis  X10, X5, x2, x1, x1/2

Storage capacity

RMS max. 200 divisions of data (all channels)
Instantaneous max. 400 divisions of data
waveform

Can be checked by reverse scrolling and reprinted*'

Auto-print”

ON/OFF, real-time print (prints simultaneously as
display)

Logging function™

Records measured data as digital values

(*1): when the 8992 is connected.
(*2): functions as RMS Recorder when OFF (default)

14.5 RMS Recorder Function
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14.6 Harmonic Wave Analysis Function

14.6.1 General Specifications

Object of Select from among independent between channels
measurement (UNIQUE), one-phase two-wire (2 systems), one-phase
three-wire, or three-phase three-wire.

Input settings
UNIQUE Select from among "voltage," "9018," "9132," "3283,"
"3284," "3285," and "9322."

Other settings It is possible to set odd channels to voltage and even
channels to current. (When measuring power, it is
necessary either to select input type "9018" or "9132," or
else to select input type "voltage" and then use a clamp-
on probe with good phase precision and apply current
scaling.)

Measurement range 1. Voltage : 5, 10, 20, 50, 100, 200, 500 mVr/DIV
1,2, 5, 10, 20, 50 Vi/DIV

2.9018 : 10, 20, 50, 100, 200, 500 Ar

3.9132 : 20, 50, 100, 200, 500, 1000 Ar

4. 3283 : 10 m, 100 m, 1, 10, 200 Ar

5.3284 : 20, 200 Ar

6. 3285 : 200, 2000 Ar

7.9322 : 50, 100 Vr
Base frequency 45 to 65 Hz
range Automatic setting or manual setting (0.1 Hz resolution)
Analysis degree Base wave to 40th degree

Measurement precision (on the x1 display)
(Base wave to 20th degree) +(1.5%rdg. + 15 dgt.)
(21st degree to 40th degree) iES%rdg. + 15 dg%.)

Phase precision ("a" is the component ratio
of the harmonic wave across the full span.)
(Base wave to 20th degree)

(3.00 + 2.89a + 1/50a)°
(21st degree to 40th degree) (6.74

+ 7.80a + 1/75a)°

-+ I+

Sampling speed 400 ks/s

Number of FFT 512 points (sample extraction for one cycle of the base
operations wave)

14.6 Harmonic Wave Analysis Function
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14.6.2 Instantaneous Analysis Functions

Update cycle: 1s

Types of analyses

When voltage (current) input is set

(1) Harmonic effective value (Bar graph, numerical
value)

(2) Harmonic percentage content (Bar graph, numerical
value)

(3) Harmonic phase (Bar graph, numerical value)

(4) Synthesis effective value (Numerical value)

(5) Synthesis distortion rate - F (Numerical value)

(6) Synthesis distortion rate - R (Numerical value)

When single-phase two-wire, single-phase three-wire, or

three-phase three-wire is set (not available when using

the 3283 to 3285)

(7) Harmonic active power (Bar graph, numerical
value)

(8) Harmonic power percentage content (Bar graph,
numerical value)

(9) Harmonic power phase (Vector graph, numerical
value)

(10) Active power (Numerical value)

(11) Reactive power (Numerical value)

(12) Apparent power (Numerical value)

(13) Power factor (Numerical value)

Waveform
enlargement/compr
ession factor

x100, x50, x20, x10, x5, x2, x1, x1/2, LOG*'

Print type Waveform, graph, list
Auto print ON/OFF
Manual print Available
Scaling function Available

(1) When using a Hioki clamp, the unit of
measurement is automatically set to "A" once the
model name has been selected.

(2) PT/CT ratio can be set.

(3) When using a clamp from another manufacturer, the
unit of measurement is automatically set to "A" once
the voltage/current conversion ratio has been input.

(*1): Excluding for vector graph.

14.6 Harmonic Wave Analysis Function
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14.6.3 Time Series Analysis Functions

Update cycle: 3.75s

Types of analyses

When voltage (current) input is set

(1) Harmonic effective value

(2) Harmonic percentage content

(3) Harmonic phase

(4) Synthesis effective value

(5) Synthesis distortion rate - F

(6) Synthesis distortion rate - R

When single-phase two-wire, single-phase three-wire, or
three-phase three-wire is set (not available when using
the 3283 to 3285)

(7) Harmonic active power

(8) Harmonic power percentage content

(9) Harmonic power phase

(10) Active power (Numerical value)

(11) Reactive power (Numerical value)

(12) Apparent power (Numerical value)

(13) Power factor (Numerical value)

Number of 20 types
simultaneous Different types of analyses may be combined as
analyses desired.
Only a maximum of four analyses may be printed or
displayed simultaneously.
Time axis 5, 10, 30 min/DIV

1, 3, 6, 12 h/DIV (1DIV = 80 samples)

Recording time

Depend on the time axis and recording length.

Time axis . . .
Analysis 5 min 10 min | 30 min 1h 3h 6 h 12 h

items

20 30 min 1h 3h 6 h 12 h 1 days | 3 days

20 1h 3h 6 h 12 h 1 days | 3 days | 7 days

20 3h 6 h 12 h 1 days | 3 days | 7 days | 14 days

20 5h 10 h 1 days | 2 days | 7 days | 14 days | 30 days

10 10h 20 h 2 days | 4 days | 14 days | 30 days | 60 days

4 1 days | 2 days | 6 days | 12 days | 37 days | 75 days | 150 days

20 CONT*' | CONT*' | CONT*' | CONT*' | CONT*" | CONT*" | CONT*'
(5 h) (10 h) | (30 h) |(2.5 days)|(7.5 days)| (15 days)|(30 days)

(*1): The final 60 divisions of analysis data are stored in memory in the

main unit.
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Averaging function

ON/OFF (Obtains the simple average of all data loaded
within a period equal to 1/80 of the time axis)

Waveform enlargement/compression factor

O Time axisO
O Voltage axis[]

x4, X2, x1, x1/2, x1/4, x1/6, x1/12, x1/24, x1/48
x100, x50, x20, x10, x5, x2, x1, x1/2, LOG

Print type

Dotted line graph of each analysis value,
numerical data*'

Print interval
(Numerical data)

1, 8, 16, 40, 80, 160, 400, 800 samples

Auto print ON/OFF; prints simultaneously with the display on the
screen in real time.

Manual print Available

Partial print Prints out the portion of a graph between cursors A and

B.

Scaling function

Available

(1) When using a Hioki clamp, the unit of
measurement is automatically set to "A" once the
model name has been selected.

(2) PT/CT ratio can be set.

(3) When using a clamp from another manufacturer, the
unit of measurement is automatically set to "A" once
the voltage/current conversion ratio has been input.

Scroll function

Scrolls analysis value graphs in any direction.

Tabulated results
output

Outputs a list of the maximum and average values for
each analysis result over the entire recording period.

(*1): Time display printing
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14.6.4 Additional Functions

Level check Level can be checked through a level meter

function

Connection check  Calculates the active power value, and deems the

function connection to be reversed if a negative value is
obtained.

Determines the phase sequence when using a three-
phase three-wire connection.

Over range function  Automatically lowers the range sensitivity if the input
range is exceeded while taking measurements.

14.6 Harmonic Wave Analysis Function
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14.7 Communication Function

Applicable to all Communications

Communication RS-232C (built-in)
Types
Screen Image RS-232C (Screen Copy [BMP file format])

Transmission

Measurement Data with RS-232C
Transmission

Setting Data with RS-232C
Receiving (Power on/off switching not possible)

14.7 Communication Function



284

14.8 Others

Numerical calculation
function

Average value, peak-to-peak value, maximum
value, time to maximum value, minimum value,
time to minimum value, rms value, period,
frequency, area value, XY area value

Up to four calculations can be performed
simultaneously.

Comment printing

Function, channel, input range, zero position,
trigger time, division and other information can
be printed. *'

Comment input
function

Provided

Cursor measurement
function

Time difference, voltage difference or frequency
between cursors A and B, voltage at each cursor,
time from trigger can be measured.

Scaling function

Specifiable for each channel

Display copy function

Provided

List/gauge functions

ON, OFF

List print

Settings are printed after waveform is printed
(can be disabled), or by pressing the PRINT key
beside the Waveform screen.

Backup function

Provided, waveform data and settings are saved
even if the power switch is turned off.

Start backup function

Provided

Auto setup function

Settings can be read from a PC Card
automatically at power on.

Auto save function

Provided

Auto-range function

Provided (time and voltage axes are automatically
selected to suit input waveforms)

LCD back lighting

ON, OFF (with the auto OFF function)

14.8 Others
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DMM function Displays input voltage numerically.
Update rate: 1second
Displays rms value, instantaneous value
Measuring object: DC, 50/60 Hz (auto-selection)
Sampling rate: 4 kS/s
Number of displayed digits: 4 (The lowest digit
is displayed as 0 for values 0 to 4, and as 5 for
values 5 to 9.) (The actual digit is displayed
while setting scaling)
Accuracy: 3% rdg.*5 dgt.

(*1): when the 8992 PRINTER UNIT is connected.
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Chapter 15
Logic and Analog Inputs

15.1 Logic Inputs

* Two probes can be connected to the Logic Input
section, but the probes are not isolated from each
other or from the frame ground of the product
(common ground). Therefore, applying voltages with
different ground levels can result in a short circuit,
depending on the probe type.

* Logic probes other than those supplied by HIOKI
should not be connected to the logic inputs.

WARNING

Logic Probe Connection

* The logic input is located on the upper side of the product.
Up to two probes can be connected.

* One logic probe can record up to four channels, so up to
eight logic waveforms can be recorded with two probes.

Connect the 9323 CONVERSION CABLE to the product to use
with the 9320, 9321 LOGIC PROBE,

15.1 Logic Inputs
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9320-01 LOGIC PROBE

The logic probes are used to test for circuit voltage and to
measure relay timing.

* Measuring digital signals
Set the input selector to DIGITAL. Use an IC clip lead,
connect the alligator clip to the circuit ground, and adjust
the threshold value selector.

* Measuring contact signals
Set the input selector to CONTACT. Use the alligator clip
leads. When an input terminal is connected to ground, a
high (H) level appears at the logic input.

Digital input Contact in
put
Range (Tcgﬁjg?ld (Detecting resistance value)

Open = more than 1.5 kQ (Output L
14V | 14VE03V Ighor = less than 500 @ (Output H

Open = more than 3.5 kQ (Output L
Short = less than 1.5 kQ  (Output H

Open = more than 25 kQ  (Output L
40V 40V+0.5V Short = less than 8 kQ (Output H

=

~

25V 25V+04V

=

=—

IC Clip lead

Refer to the manual supplied with the 9320-01 LOGIC PROBE
for details.

15.1 Logic Inputs
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9321-01 LOGIC PROBE
Use to determine whether power to a circuit is on or off.

* Set the input selector according to the measured voltage.
LOW range: 100 V AC or 24 V DC
HIGH range: 200 V AC

* The inputs are bipolar, so polarity may be disregarded.

* As the inputs are isolated, each channel can be connected
to points with different potential.

The number of channels 4 (insulated between product and channels)

Input voltage range LOW HIGH
Input resistance 30 kQ min 100 kQ min
Sensitivity (Output: L) 0to 10 V AC 0to 30V AC
*+(0to 15) V DC *+(0to 43) V DC
Sensitivity (Output: H) 60 to 150 V AC 170 to 250 V AC
+(20 to 150) V DC *(70 to 250) V DC
Response time (1) Less than 1 ms Less than 1 ms
1 Less than 3 ms Less than 3 ms
with 100 V DC with 200 V DC
Maximum input voltage 150 V rms 250 V rms

Maximum rated voltage
to earth 250 V rms

Dielectric strength 2.3 kV AC /1 min
(between product and channels)

Insulation resistance More than 100 MQ / 500 V DC
(between product and channels)

This product detects absolute
values so that negative DC
voltages can be applied. The
above values for AC voltages
are those obtained with sine
wave signals of 50/60 Hz.

Refer to the manual supplied with the 9321-01 LOGIC PROBE E

for details.
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15.2 Analog Inputs

Accuracy at 23°C+5% , after 30-minutes warmnig-up time
Accuracy guaranteed for 1 year

Measurement ranges

5%1,10, 20, 50, 100, 200, 500 mV/DIV,
1, 2,5, 10, 20, 50, 100*> V/DIV (£s.=10 DIV)

Accuracy

+0.5%fs.

Temperature characteristic

Gain: £0.1%fs./C, Zero position: £0.1%fs./°C

Frequency characteristic

DC to 50 kHz £3 dB

Common mode rejection
ratio

90 dB min. (at 50/60 Hz and with signal
source resistance 100 Q max)

Low-pass filter

OFF, 5, 500£50%(Hz) -3 dB

Anti-aliasing filter*®
(automatically ON during
harmonic wave analysis)

4th degree active-type low-pass filter
Cutoff frequency: 4.83 kHz + 200 Hz-3 dB
Attenuation characteristics: -24 dB/OCT

Noise 2 mVp-p (typ), 4 mVp-p (max)

(with 10 mV input shorted)
Input type Unbalanced (input isolated from output)
Input resistance and 1 MQ=*1%, 7 pF£3 pF (at 100 kHz)
capacitance

A/D resolution

12 bits
Voltage axis resolution: 160 data/DIV
(when displaying at a magnification of x1)

Maximum sampling rate

400 kS/s

Input coupling

DC/GND

Input terminals

Insulated BNC terminal

Maximum input voltage

450 V rms/DC max (CAT II)

Maximum rated voltage to
earth

450 V AC/DC (between each input channel
HIGH/LOW and main product, and between
input channels)

(*1): RMS recorder and Harmonic wave analysis
(*2): Memory recorder and Recorder
(*3): 8807-51, 8808-51
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Measurement Errors Caused by Signal Source
Internal Resistance

* If the signal source impedance is higher than the input
impedance of the analog input, a measurement error will
occur.

* The input impedance is 1 MQ. If the signal source
impedance is 1 k€, an error of about 1% will occur.

Rin :
Measurement error=Es |1- — V] ; VW
Rs+Rin : _ Rs
Es: Signal voltage i Rin
Rs: Signal source resistance : Es

Rin: Input resistance

15.2 Analog Inputs
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Chapter 16
Maintenance and Service

* If damage is suspected, check the "16.5 Troubleshooting"
section before contacting your dealer or Hioki
representative.

* Pack the product carefully so that it will not be damaged
during shipment, and include a detailed written
description of the problem. Hioki cannot be responsible
for damage that occurs during shipment.

16.1 Changing the Battery

A * To avoid electric shock, turn off the power switch and
disconnect the connection cords before replacing the
batteries.

* After replacing the batteries, replace the cover and
screws before using the product.

* To avoid the possibility of explosion, do not short
circuit, disassemble or incinerate battery pack. Handle
and dispose of batteries in accordance with local
regulations.

* 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.

* Use LR6 alkaline batteries or the specified 9447
BATTERY PACK.

* Keep batteries away from children to prevent accidental
swallowing.

* Handle and dispose of batteries in accordance with
local regulations.

WARNING

16.1 Changing the Battery
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* To avoid problems with battery operation, remove the batteries
from the product if it is to be stored for a long time.
* If the product shuts down because the batteries are exhausted, it
still continues to consume a very small amount of power. After
the shutdown, be sure to turn the power switch off.

When using the alkaline batteries and then the following
warning message appears, replace the batteries.
"WARNING 620: Battery low."

A low battery warning appears on the Waveform Screen
when the battery charge is low. When this indicator
appears, replace the batteries or recharge the battery pack as
soon as possible.

MEMORY ALTO B+ B s SRE
DAlus «1 SO S

Replacing the Batteries
1. Turn the power OFF.
2. Take off the cover of the battery compartment.

3. Remove the old batteries and replace them with six new
LR6 alkaline batteries with the correct polarity.

4. Replace the battery cover.

16.1 Changing the Battery
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16.2 9447 BATTERY PACK n
* Keep batteries away from children to prevent accidental

swallowing.

* To avoid the possibility of explosion, do not short circuit,
disassemble or incinerate battery pack. Handle and
dispose of batteries in accordance with local regulations.

* The 9447 BATTERY PACK is a Ni-MH battery which can
be recharged while in the product.

* Refer to Section 16.1, "Changing the Battery", on replacing
the 9447 batteries.

9447 BATTERY PACK

* The battery pack is subject to self-discharge. Be sure to charge
the battery before initial use. If the battery capacity remains very
low after correct recharging, the useful battery life is at an end.

* Before storing the product, remove the battery pack from the
product.

* The 9447 BATTERY PACK has a tendency to self-discharge.
When the battery pack is in long-term storage, recharge about
once every two months. If stored long-term in the discharged
state, the battery pack characteristics will be impaired.

* When not in use for a long time, remove the battery packs from
the product before storage.

16.2 9447 BATTERY PACK
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16.2.1 Battery Charging with the MEMORY
HiCORDER

* When using the 9447 BATTERY PACK and the following
warning message is displayed, recharge them.
"WARNING 620: Battery low"

* If not using the 9418-10 AC ADAPTER (PSA-30U-120,
PHIHONG), or the 9418-15 AC ADAPTER (SA130A-
1225V-S, SINO AMERICAN) the recharging of the 9447 is
not possible.

1. Connect the AC ADAPTER.

2. When the power switch is OFF, the LED above the START
button will light in red to start the charging.

3. About 2 hours, the charging is completed and the LED
automatically goes off to end.

(| 1
ol HEEE |
L J
_— J
N\
AC adapter connecting terminal Power switch

* When the power switch is ON, the battery charging is not
performed.

* Always carry out battery charging at an ambient temperature
between 10°C and 40°C. Outside this range, not only is the
charging capacity reduced, but also there is a possibility of
reduced performance, electrolyte leakage, degraded compounds
within the battery, or shortening battery life.

* Only use the specified 9418-10 AC ADAPTER(PSA-30U-120,
PHIHONG) or the 9418-15 AC ADAPTER (SA130A-1225V-S,
SINO AMERICAN) for charging.

16.2 9447 BATTERY PACK
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16.2.2 Battery Charging with the 9643 CHARGE n
STAND

The Hioki 9418-10 AC ADAPTER (PSA-30U-120,
PHIHONG) or the 9418-15 AC ADAPTER (SA130A-
1225V-S, SINO AMERICAN) is required to charge the
Model 9447 BATTERY PACK with the Charging Stand.

Charging Procedure

1. Install the battery pack in the charging stand.

2. Connect the AC adapter to the charging stand.
The LED blinks red and then stays on as rapid
charging begins.

3. After about two hours, rapid charging finishes
and the LED turns green as supplemental
charging begins.

16.2 9447 BATTERY PACK
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16.3 Removing the Battery Before
Discarding the Product

A * To avoid the risk of electric shock, be sure that all cables
and the power cord are disconnected before removing

the battery.

* Keep batteries away from children to prevent accidental
swallowing.

* To avoid the possibility of explosion, do not short circuit,
disassemble or incinerate battery pack. Handle and
dispose of batteries in accordance with local requlations.

WARNING

* The product incorporates a lithium battery for memory
backup.

* Before final disposal of the product, remove the lithium
battery as described below.

Removing the battery
N 1. Check that the product is powered OFF.

3 &
- 2. Remove the four screws which is holding on
m the rear panel with a Phillips screwdriver
D (see Figure 1).
u
©) @3 3. Remove the case of printer connecting
o ») i
Figure 1 portion.
A1 D)
HIOKL 8808 e e =EE® . .
== 4. Remove the two hidden screws in the cover
EGSD o using a Phillips screwdriver (see Figure 2).
=k
=08
® & 5. Remove the upper case (front).
— 5ghH
Figure 2 6. Wrench up the battery, and cut the positive

(+) connection with nippers (see Figure 3).

Lithium
battery—e

7. Wrench the battery up further.
. Cut the negative (-) connection, which was
underneath the battery.

=

Fiaure 3

16.3 Removing the Battery Before Discarding the Product
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16.4 Cleaning the Printer Head

The maintenance of the 8992 PRINTER UNIT (option) is
not especially required. However, depending upon the
conditions of use, and especially if the printer has been
used over a long period of time, it is possible for dirt or
paper dust to adhere to the printer thermal head, causing
the printing to be faint or otherwise indistinct. If this
occurs, use one of the following procedures to clean the
printer head.

Method 1
1. Press the SYSTEM button to call up the Initialize Screen.
2. Move the flashing cursor to the "Printer" item.

3. Press the M button to clean the print head by printing a
solid pattern.

4. If this method does not alleviate the problem, perform the
steps of cleaning method 2 as described below.

Method 2

1. Moisten printer paper on the rear with alcohol and set the
paper in the printer. (If the front side of the paper is
moistened, discoloring will occur.)

2. Lower the head up/down lever and move the printer paper
back and forth to clean the head.

Do not use organic solvents such as thinner or benzene, which
could discolor or deform the product.

After using alcohol, be sure that the printer is completely dry
before operating it.

After extended use, paper residue (visible as a white powder-like
substance) may accumulate on the roller. While a small amount
of residue has no adverse effect, the roller can be cleaned using
a air-blow brush (such as sold as a camera accessory).

Always use the paper cutter integrated in the printer cover to cut
printer paper. If the paper is cut near the thermal head, a large
amount of paper residue may accumulate on the roller.

16.4 Cleaning the Printer Head
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16.5 Troubleshooting

If the product does not seem to operate normally, check the
following points before requesting service.

The screen and indicators do
not light when powered on.

* Is the AC Adapter correctly connected?

* Are the batteries correctly inserted?

* Are the batteries near the end of their
useful life?

* When the battery capacity is reduced, the
power is automatically turned off. Before
turning on the power again, turn the power
off first and leave the product for about 30
seconds.

* Is the contrast too dark?

The normal screen is not
displayed when turning the
power on.

Are the batteries near the end of their useful
life?

No waveform appears on the
screen when the START button
is pressed.

* Is the "Pre-Trig wait." message displayed?
When recording before the trigger, until the
corresponding item interval has elapsed, a
trigger is not accepted.

* Has the "Wait for trigger" message
appeared? Check the trigger settings.

* Are all of the waveform display colors for
each channels switched off?

* Has the timer trigger been set?

There is absolutely no variation
in the recorded waveform.

* Is the measurement range setting
appropriate?

* Is the input cord correctly connected?

* Has a low pass filter been set?

The printed recording is very
faint or non-existent.

* Is the recording paper back to front?

* Are you using the correct recording paper?

* Is there enough power left in the battery
pack?

* Is the 8992 printer unit connected
correctly?

The display language has
changed

Turn the power on while holding the
SYSTEM and SET keys down at the same
time.

16.5 Troubleshooting
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During memory recorder * This is likely to be an aliasing error.
operation, the apparent * Make the "time" setting (time axis range)
frequency of the recording is faster. For more details see the back-
much lower than the expected ground information on aliasing distortion in
frequency. Appendix "Aliasing".

Recording lines are dense or Input signal contains ripple components.
blurred. Make suitable filter settings.

The screen does not appear The backlight has been switched off by the
and the green LED stays on or  backlight saver function. Press any button
blinks. to switch on the backlight.

If none of the above conditions apply, and the cause of the
problem is not understood, try performing a system reset.
All the settings will revert to the factory settings.

Also refer to Appendices (Error messages) and Index for
more information.

System reset

To perform a system reset, power ON the product while
holding down the STOP button. The settings are initialized,
and revert to the factory settings.

16.5 Troubleshooting
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16.6 Cleaning of the Product

* To clean the product, wipe it gently with a soft cloth
moistened with water or mild detergent. Never use
solvents such as benzene, alcohol, acetone, ether, ketones,
thinners or gasoline, as they can deform and discolor the
case.

* Wipe the LCD gently with a soft, dry cloth.

16.6 Cleaning of the Product
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Appendix

Appendix 1 Messages

Error messages

Error messages are displayed until the cause of the error is
remedied or the STOP button is pressed.

1 Paper End. Printer paper has run out. Reload.

2  Set printer lever. Lower the head up/down lever.

12 Printer is not connected. The 8992 PRINTER UNIT is not connected.
14 Printer Error. Check the built-in printer.

21 Battery low (Printer) Battery voltage is low

Warning messages

When an error occurs, the accompanying warning message
is displayed only once (and disappears after a few seconds).
Warning messages can be cleared by pressing any button.

71 Cannot load.(not Data cannot be loaded, because it is not a set of
8807,8808 data) data created by the product.

72 lllegal format. The media is not a correctly formatted MS-DOS.

73 Write Protected. The media is write-protected. Release it.

75 File is read only. File cannot be written or deleted, because it is
read- only.

76 General failure. Access to disk is not possible because of some
error, such as in formatting or file saving.

80 Insert PC card. No card is present in the PC card slot. Insert one.

90 File already exists. Rename a file.

91 Directory full. Since only a limited number of files (including

directory) can be created in the root directory.
93 Disk full. Little capacity is available.

Delete files or use new media.
APPX
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94 Path name error.

Up to 127 characters can be used for a path name.

95 Empty directory name.

Name the directory.

96 Directory already exists.

Another directory of the same name exists.
Saving cannot be performed.

99 Conditions for OVERWRITE

are not satisfied.

Match the product condition and file data
condition (function and time-axis).

201 Set printer paper.

Printer paper has run out. Reload.

202 Set printer lever

The head up/down lever has been left in the up
position.

203 Cannot start.

Start measurement after printing is completed.

205 Invalid (START)

The button pressed is not valid, because
measurement operation is in progress.

207 AUTO RANGE failure.

The auto ranging function has failed. Check the
input signal.

300 Cannot START.

Cannot start measurement from screen displayed

(SYSTEM) by pressing the SYSTEM button.
345 Cannot set. (AND logic The trigger source "AND" cannot be set between
trigger) the logic trigger and analog trigger of rms

function.

346 Cannot set.
(AND analog trigger)

The trigger source "AND" cannot be set between
the logic trigger and analog trigger of rms
function.

347 Invalid. (Pre Trigger)

If the trigger is not set, the pre-trigger is disabled
(0%).

348 Invalid. (V-drop Trigger)

When the time axis range is other than 200 us to
5 ms/DIV, the voltage drop trigger is disabled.

349 Invalid.(Real Trigger)

When the time axis range is other than 10
ms/DIV, the waveform evaluation trigger is
disabled.

382 No waveform data.

There is no waveform data to display on the
Waveform Screen. Data must be input before
processing can start.

397 Out of range. (scaling)

Input the appropriate value.

398 A/B cursor positions
invalid.

Move the cursors to the appropriate position.

503 Communication settings
is incorrect.

Make the communication settings correctly.

504 Communication error

The communications line was disconnected
repeatedly. Turn off the power and turn it on
again.

620 Battery low.

Recharge or change the batteries.

621 Battery low (Printer)

Battery voltage is low.

Appendix 1 Messages
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631 Range changed.(Out of  The range was changed with the Auto Range

range) function during measurement.
632 Input too large. The input value exceeded the measurement
range.
633 Set

CH1=Volt,CH2=Current. = Measurement may not be possible under some

634 Set measurement conditions.
- _ (For 8807-51, 8808-51 only.)
CH1,3=Volt,CH2 4=Current. £ getails, see page 20 of the Harmonic Wave

635 3283,3284,3285 can't Analysis Functions manual supplied with the
analyze power. 8807-51 and 8808-51.

636 Don't analyze power.

APPX
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Appendix 2 Reference

Sampling

* The product converts the input signal to a digital value, then
carries out all internal processing digitally. This process of
converting an analog signal to digital values is termed
sampling.

* Sampling measures the magnitude of the signal at fixed time
intervals (sampling periods).

>
»

Sampling period © Measurement point

* The rate of taking these measurements is termed the
sampling rate.

* The units are S/s, read as samples per second.

* This is the reciprocal of the sampling period (1/T).

Appendix 2 Reference
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Aliasing

If the frequency of the signal being measured is
significantly higher than the sampling rate, it is possible for
sampling to produce an apparent signal which is actually
nonexistent. This phenomenon is termed aliasing.

/Actual input signal

Sampling period Observed waveform

* When using the memory recorder function, because the
sampling period for the time axis range may vary widely,
care should be taken in setting the range not to produce
aliasing.

* The measurement frequency limit is determined by the
setting of the time axis range. In any event, it is always
best to use the highest practicable sampling rate.

* When measuring a repeating signal, using the auto ranging
function is another useful technique.

Measurement Limit Frequency

* As a general rule, to ensure that sampling catches the peaks
of a typical sine wave input on the display, more than 25
samples are required for each input cycle.

* The measurement limit frequency changes depending on the
time axis range.

L JEs Sampling points
Signal frequency APPX
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Recorder Function

* One division is equal to 80 samples.

* For recording purposes, one data sample consists of the
maximum and minimum values of the acquired voltage
during the set sampling period. That is, each data sample
has a width defined by a pair of voltage values.

One data sample
| |

Maximum value

Data obtained in the

= set sampling period

Minimum value
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RMS Recorder Function.

* Input data sampled at a fixed 250 s rate is subjected to
800 RMS calculations per second.
* One division is equal to 80 samples.

Calculate one RMS value

141V ~

SVAVAY

3-period >
< L)
S I‘ the 50 H 60 H f t 250 >
ample the zor z waveforms a us
and calculate one RMS value item using three- 1/800seconds
period data.
Afterwards, the RMS data is calculated in 1/800

second intervals.

-141V

(1) Time axis: 100 ms/division
Since the sampling period is fixed to 800 RMS-value data
items per second, 100 ms/division provides 80 RMS-value
data items per division. This value is in agreement with 80
samples per division and, therefore, the voltage value does
not have a width (upper and lower limits).

(2) Time axis: other than 100 ms/division
The maximum and minimum values are specified based on
the RMS-value data (by multiplying 600 RMS-value data
items per second by the time-axis range [s/division]/80),
and the data containing these maximum and minimum
values are defined as one item of sample data. When the
time-axis range is set to 1 min/division, the maximum and
minimum values are specified in the RMS-value data
(800X60 [s/division] /80 = 600), and the data containing
these maximum and minimum values are defined as one
item of sample data.
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Numerical Calculation Details

(1) Average value
Calculates the average value (V) of the waveform data.

! AVE: average value

_ . n: number of data samples
AVE = i=21 di/n di: i-th data of the source channel

(2) Peak-to-peak value
Calculates the peak-to-peak (maximum-minimum) value of
the waveform data.

(3) Maximum value
Calculates the maximum value of the waveform.

(4) Time to maximum value
* Calculates the time interval from the triggering point to the
maximum value of the waveform (in seconds).
* If there are two maximum value points, the time to the first
point is calculated.

(5) Minimum value
Calculates the minimum value of the waveform.

(6) Time to minimum value
* Calculates the time interval from the triggering point to the
minimum value of the waveform (in seconds).
* If there are two minimum value points, the time to the first
point is calculated.

(7) RMS value
Calculates the RMS (effective) value of the waveform data.
When scaling is used, the value is calculated after scaling.

n RMS: effective value
RMS = | ( Z di*’n)  n: number of data samples
i1 di: i-th data of the source channel
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(8) Period
(9) Frequency

* Displays the period (s) and frequency (Hz) of the signal
waveform.

* The calculation is performed by determining the middle
point of the signal amplitude and then measuring the
interval from the point when that level is crossed (in rising
or falling direction) to the point when it is next crossed.

(10) Area value
* Calculates the area bordered by the signal waveform and the

zero position (potential 0 V).
* If the A/B cursors (vertical, trace) are used, the area between
the cursors is calculated.

n S: Area value
. n: number of data samples
S = 2 dilh di: i-th data of the source channel
i=1 h = At sampling period

A cursor %X <« B cursor
/ %UL Shaded area is calculated

(11) X-Y area value

* Calculates the area (V?) after X-Y plotting.

* The waveform is plotted on the X-Y Screen, and the area
enclosed by the plot lines is calculated.

* In single, dual, or quad display, the A/B cursors (vertical,
trace) can be used to specify the range for X-Y plotting and
area calculation.

* On the X-Y Screen of the memory recorder function, it is
not possible to specify the range with the A/B cursors.

— Shaded area is calculate
X-Y waveform =)

X-Y waveform
No enclosed
range

17// Line area is calculated
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Appendix 3 WaveViewer (Wv)

The waveform viewer provides a simplified view of data
transferred to a PC by remote control or data acquisition.
The viewer has a CSV conversion function. Converted files
may be read by a spreadsheet program.

System requirements

For a PC running Windows 95, 98, Me, Windows NT4.0
SP3 or later, Windows 2000, or Windows XP

Installation

Install by the following procedure:

1. When you insert the Application Disk (CD) into the CD-
ROM drive, the opening page should appear
automatically. If it does not appear, open the "index.htm"
file with your Web browser.

2. Select the language to display (click the English icon).

3. Click the [Wave viewer (Wv)] icon to view Wv
specifications and revision history.

4. Click the [Install] icon at the top right of the page to
open the [File Download] dialog.

5. Click [Open] to display the confirmation dialog to
proceed with installation.

6. Click [Next] to open the installation destination selection
window.

Click the [Browse] button to change the installation
folder.

7. Click [Next] to start installation.

The program is now installed.

Appendix 3 WaveViewer (Wv)
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Appendix 3.1 Starting the Waveform Viewer

In the Windows Start menu, select [Programs] - [HIOKI] -
[Wv]. This starts the waveform viewer application.

To close the waveform viewer application, in the [File]
menu select [Exit]. You can also click the Close button at
the top right corner of the window.

D Untitled - Wy =1 B3
File View Help

= - & =@ 7 5] & @ [zom ] H|

FEEEEEE R Z
Toolbar

Click the icons in the toolbar for the respective functions.
From the left, these are: [Open], [Save All], [Save Between
Cursors], [Batch Conversion], [Properties], [Wave Control
Panel], [Trace], [Zoom Out], [Zoom In], and [Exit].

For details of these operations, see the descriptions of the
corresponding menu items.

You can also select the magnification factor for the time
axis by selecting on the toolbar.

Status bar

The status bar shows, from the left, the model name,
function, recording length, time axis, trigger time, pre-
trigger, and judgement result.

Version information

When making inquiries, the version number will be
required.

To check the software version number, in the [Help] menu
select [About Wv].

Appendix 3 WaveViewer (Wv)
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Appendix 3.2 Waveform Viewer Menus

The following is the complete menu tree of the waveform
viewer application.

[File] —— [Open]

: L [Save All]
—— [Save Between Cursors]
—— [Batch Conversion]

L— [Exit]
— [Toolbar]

—— [Status Bar]

[View]

—— [Wave Control Panel ]
—— [Properties]
—— [Trace]

—— [Block List]

—— [Zoom In]
—— [Zoom Out]
—— [Set Magnification]
—— [Jump] — [Trig]
[A Cursor]
[B Cursor]
—— [Time Notation] [DIV]
[Sec]
[Point]
[Trig]
[Date]
L [Grid Type] [None]
— [Title]
—— [Remarks]
| [Fixed] [Fine]
L [Capture]

[Standard]

Appendix 3 WaveViewer (Wv)
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Right-click with the mouse in the waveform display screen

for the following functions.

Right-click with

the mouse ——— [ Wave Control Panel ]

—— [ Trace ]

L[ Title ]

— [ Fixed ]

—— [ Font ]

| [ Capture]

—— [ Zoom In ]

—— [ Zoom Out ]

—— [ Time Notation ]

—— [ Grid Type ]

—— [ Remarks ]

—— [ Properties ]

—— [ Block List ]

—— [ Set Magnification ]

— [ Jump ] [ Trig]
E [ A Cursor ]
[ B Cursor ]

[DIV]
[ Sec]
[ Point ]
[ Trig]
[ Date ]

[ None ]
E [ Standard ]
[ Fine ]

—— [ Color ] [ Text]
_E[ Background ]
[ Grid ]

Appendix 3 WaveViewer (Wv)
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Appendix 3.3 Using the Waveform Viewer

Waveform display

To display a waveform it is first necessary to select the file
to be displayed.

In the [File] menu, select [Open], to display the file
selection dialog box.

Select a waveform file, and click Open to read in the file,
and display the waveform.

@ Sample.mem - Wy [_ (O[]
File View Help

-HEB @ g5 Bonfis

Os +500us +lms +1.5ms +2ms

[ 8730 [Fa: MEM [ 20D [100us (lus) | T/ 02-07-05 00:00:00 [-Th 5% (@ OK |Feady 7

Changing the time axis scale (zoom function)

You can change the time axis scale in the display using the
menus or toolbar.

In the toolbar, click the [Set Magnification] box, to display
the possible zoom factors: you can then select any desired
value.

Appendix 3 WaveViewer (Wv)
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Changing waveform scale and position (Waveform
Control Panel)

You can adjust the display for each channel separately. In
the [View] menu, select [Wave Control Panel] to display a
dialog box.

Wave Control Panel - C:ASAMPLE.MEM
: Show |
CHz2 Zoom  Posn
: E E Show All |
__l Hide &I |
é_lé Dz Default |
[10 = [50%: =]
=l /;l LCloze |
CH This indicate the list of channel. When a check
mark is present the corresponding channel is
displayed.
Zoom Set the magnification on the voltage axis for the
specified channel.
Posn Set the position of the specified channel.
Show Display the specified channel(s).
Hide Do not display the specified channel(s).

Show All  Display all channels.

Hide Al Do not display all channels.

Color Change the color of the specified channel(s).

Default Set all values of the specified channel(s) to their
default values.

Close Close the Waveform Control Panel.
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Checking the waveform measurement conditions
(Properties)

Select [View] - [Properties] on the menu to display the
measurement settings on the MEMORY HiCORDER.

Checking voltage values (Trace)
Select [View] - [Trace] on the menu to check the time value
and difference of the two cursors (A and B) and the voltage
values and differences of all channels.

File list in index file
Select [View] - [Block List] to check the file list (block
number, file name, time axis range, trigger time) in the
index file.
Double-click a file in the list opens a new window in which
you can check waveform in that file.

* This is effective only when reading Sequential, Multi-block,
REC&MEM index files.

Waveform jump function
Select [View] - [Jump] on the menu to jump to the trigger
position or the positions of the A or B cursors.

Time Notation
Select [View] - [Time Notation] on the menu to select the
time notation on the waveform display screen.

Setting Grid Type
Select [View] - [Grid Type] on the menu to set the type of
grid (none, standard, or detail).

Display of Title Comment
Select [View] - [Title] on the menu to display a title
comment at the top of the waveform screen.
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Waveform legend view

Select [View] - [Remarks] on the menu to view the unit type
of each channel, measurement mode, measurement range,
filters, comments, scaling, display position, and
magnification on the portion below the waveform screen.

Fixing waveform view conditions

Select [View] - [Fixed] on the menu to always view
waveforms with the same color, display position and
magnification.

When this item is enabled, the file view settings are
disabled.

The standard values for display conditions are automatically
saved when the application is terminated or when the check
mark is removed from [Fixed] menu.

Setting the display colors

Right-click on the waveform display screen, and select
[Color] - [Text] [Background] [Grid] to display a dialog box
for setting the respective colors.

Font settings (character size)

Right-click on the waveform display screen, and select
[Font], to display the font setting dialog box. You can then
select the font for text on the waveform display screen.

Waveform display shaps (capture)

Select [View] - [Capture] on the menu to capture waveform
display and copy to clipboard as a bit image. You can paste
it into other applications.
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Appendix 3.4 Conversion to CSV Format

You can convert displayed waveform data to a CSV format
file. Once in CSV format, the file can be loaded into
spreadsheet or other software for further processing. You
can either convert the whole data file or a range selected
with the cursors.

If selecting a range, first set the cursors to the required
positions. These are indicated at the top of the waveform
screen by inverted blue and red "V": drag these triangles
with the mouse to set the range.

Cursor
) Sample.mem - Wy = B
File Yiew Help
S-HR @ Fmiia<a Banmis| -

& v v

Os +500us +1lms +1.5ms +2ms
2/ 8730 | e MEM [ 2001V [ 100us (Tus] | T/ 0207-05 00.00:00 |-Te 5% [@ OK [Ready 7
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Then to save all of the data, in the [File] menu, select [Save
All]; to save the range only, in the [File] menu, select [Save
Between Cursors].

A dialog box appears for setting the file to be saved, and
the thinning.

Save in: I'F_‘\iMy Documents j @] gl

@ Samplel.csv

File name: |5AM PLEZ Save I
Save as type: ICSV[Comma Separated) =l Cancel |

Thingw [T =] |Save datanum : 2001

Time Notation |Sec = V' Dpen after convert

To save in text formats other than CSV (space delimited or
tab delimited), select the desired format from the [Save as
type] list.

In the [Thin Out] box, enter the number of original samples
corresponding to one converted value.

Use this when data over a large range (long time interval) is
required, but the whole set of sampled data is not required.
Select [Time Notation] from among [Sec], [Date], [Trig],
and [Point].

Enter the name of the file to be saved, and click the [Save]
button to convert the data to CSV format and save the file.
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Appendix 3.5 Converting Multiple Waveform
Files into CSV Files

You can convert multiple waveform files CSV files.

1. Select [File] from the menu bar, then select [Batch
Conversion] from the File menu.

2. Select the desired files from the file list. To select two or
more files, left-click on the desired files while holding
down the Shift or Control key.

&5 My Documents j @I gl

] Sample5 mem

File name: I”Samp\elmem” "Sample2.mem" "Sample3.me LConvert |
Files of type: Iw'avefolm Files(.mem;.rec_.ims;. pow;. wav) L‘ Cancel

ThinOut |1 33
Output Folder |C:\My Documents << Browse...
Ouput Format ICSV[EDmma Separated) j

Time Motation ISBC v

. If required, specify the sampling intervals in the [ThinOut]
box at which data is to be converted. Remember that not all
data needs to be converted. This setting is useful when you
need data over a broad time span.

. In the [Output Folder], specify the folder in which to save
the CSV files converted from waveform files. You can
specify the desired folder without typing simply by clicking
on the [<<Browse...] button and selecting the desired folder
from the list.

. To save in text formats other than CSV (space delimited or
tab delimited), select the desired format from the [Output
Format] list.

. Select [Time Notation| from among [Sec], [Date], [Trig],
and [Point].

. Click the [Convert] button. All selected waveform files are
converted to CSV files and saved in the specified folder.
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-A-
A/B cursor 172
AC adapter connecting terminal - 5
Aliasing «---sw-smeeess: 301,APPENDIX5
Amount of paper remaining - 207
Analog input terminal - 6
Analog trigger 137
AND/OR 144
Area value - 64, APPENDIX9
Auto print 46,226
Auto range 50
Auto save = 42,80,101,249
Auto setting 201
Auto-scroll 178
-B -
Backlight saver 191
Backlight brightness ~-- 192
Battery low warning - 11,294
Battery pack 9,295
Binary format 236
BMP file 198
-C -
CARD button 4
Channel marker = 213
Charging 293,297
Clamp on probe == 17,122
Cleaning 299,302
Clock 202
Comment entry 215
Comment screen === 196,215
Communication function - 265
Connection cord === 12,23
Contrast adjustment «-----semeess 5

Control range w---sseeee 156,159
COPY button 5
Current measurement - 121
Cutoff frequency - 126,290
-D -
Data bit 199,267
DC coupling 121
Delimiter 199,267
Differential probe w=----swreees 13-15
Directory 253
Display Clear 85

Display color
------------------------- 118,127,129,193,214,224

DMM function 180
-E -
End block 61
Environment screen «-------= 186
Error message -~ APPENDIX1
Extended status «----meemseee 52,109
Extended trigger - 164,166
External trigger 166
External trigger terminal —--- 5,166
-F -
FEED button 4
File configuration - ----ss-seeeess 259
File name -~ 43,81,102,245,249
File name extension - - 247
File screen 240
File size 249
Filter width - 149,151,153,161
Follow-up waveform display - 59
Framing error 267
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Frequency - 98,154,173, APPENDIX9

Full scale (f.s.) =mmmmmmmmeeeeeeemmees 120,290
-G -
Gauge 212
GND terminal 5
Gray scale 198
Grid 210
-1-
Index file 244
Initialize (PC card) ==srrmmsmmeeeee 256
Initialize screen = mmmmmmsssereeeeeen 202
Input channel setting === 115
Input coupling 121
Instantaneous waveform - 106
Interface 265
Internal trigger 146
K-

KEY/LED check --mmrmmeeeeeeees 205
Key lock 30
-L-

Language 194
LCD check 205
LED 2,29,296
Level monitor 170
Level trigger 147
Linear interpolation === 40,78
List 195,212,229
List print 229
Loading 240
Logging function === 45,83,104
Logic input «=mmeessesseeemmemeneees 5,16,287
Logic probe 288
Logic recording width =----r-mmeeee 190
Logic trigger 160
Logic waveform display - 128
Low pass filter 126

-M -
Magnification/compression ratio
along time axis 179
Magnification/compression ratio
along voltage axis ~—en 123
Manual print 225
Manual trigger 145

Maximum input voltage
------------------------------- viii, 13,23,167,168,290

Maximum value 64
Measurement limit frequency
APPENDIXS
Memory record 106
Memory recorder function - 33

Minimum value -~ 64, APPENDIXS8

-N -

Numerical calculation
64, APPENDIXS

-0 -
Operating time 10
Option ii
Overwrite 242,246

-P-
Partial X-Y plot =msmmmeeeerememenen 48,177
Partial print 228
Partial saving 245
PC card 236
PC card check «rermsreraeraees 206,261
PC card slot 5
Power switch 5
Pre-trigger 141
Print interval - 3,45,83,104
Print button 3
Printer check 206
Printer density 214
Printer head 299
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Printer mode === 45,83,104,223
Printer unit 18

Real time print -
Recorder function -
Recording length -

Recording paper -

Reference waveform - 158
Renaming 257
Report Print «-ermmmemmmseeeeees 230,232
RMS Recorder function - 91
RMS value - 64, APPENDIX8
Roll mode 54
ROM/RAM check --ssermsereasreaaas 206
RS-232C cable 266
RS-232C connecting terminal - 5
RS-232C interface - 266
-S -
Sampling -emseeresuseeeeess APPENDIX4
Sampling period = 276,277
Saving 243
Scaling function w-s-ssmssrrreaeesee 130
Screen copy = 197,229
Scroll 178
Self-check 205
Sequential save - 55,109
] 1 A 38,58,76,96,107
Sine wave 156
SMOOth Print «-seeesssseerremssssseseeee 45,223
Sorting Files 259
Specifications - 269,287-291
Standard voltage «--mmmsssserreeee 159
Start backup 187
Start block 60
START button 4
Start time 164
Stock cover 19,20
Storage capacity - 33,71,91
Strap 22

Sub directory 255
Synchronous measurement = 169
SYSTEM button 3
System reset == 204,301
-T-
Text Entry 220
Text format 236
Thinning ----eeeeees 44,82,103,244
Time axis range —- 37,75,95,107

Time axis resolution

33,71,91,275-277

Time setting 202
Time to maximum value

64, APPENDIX8
Time to minimum value

64, APPENDIX8
Time value 189
Timer trigger 164
Trace cursor 176

Trigger filter
------------------------- 147,149,151,153,161,273

Trigger level - 148,150,152,155
Trigger mode 140
Trigger output terminal -~ 5,168
Trigger pattern 161
Trigger slope 148
Trigger source 144
Trigger timing 143
-V -
Virtual function key - 222
Voltage axis ---mmsermseeee 120,129
Voltage drop trigger === 154
-W -
Waiting for trigger == 170
Warning message - APPENDIX1
Waveform detection trigger - 156
Waveform display area = 183
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Waveform display color - 118,127

Window-in trigger =~ 150
Window-out trigger - 152
-X -

X-Y dot 47,79
X-Y line 47’79
X-Y recorder 86
-Z-

Zero position 124
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DECLARATION OF CONFORMITY

Manufacturer's Name:
Manufacturer's Address:
Product Name:

Model Number:
Options:

HIOKI E.E. CORPORATION
81 Koizumi, Ueda, Nagano 386-1192, Japan
MEMORY HiCORDER

8807-01, 8808-01, 8807-51, 8808-51

9418-15 AC ADAPTER (SA130A-1225V-S, SINO
AMERICAN)

(or 9418-10 AC ADAPTER (PSA-30U-120, PHIHONG))
8992 PRINTER UNIT

9217 CONNECTION CORD

9612 RS-232C CABLE

9320-01 LOGIC PROBE

9321-01 LOGIC PROBE

9197 CONNECTION CORD

9198 CONNECTION CORD

9199 CONVERSION ADAPTOR

9447 BATTERY PACK

The above mentioned products conform to the following product specifications:

Safety:
EMC:

Supplementary Information:

EN61010-1:2001
ENG61010-031:2002
EN61326:1997+A1:1998+A2:2001+A3:2003
Class A equipment
Minimum immunity test requirement
Portable test, measuring and monitoring equipment
used in low-voltage distribution systems
EN61000-3-2:2000
EN61000-3-3:1995+A1:2001

The products herewith comply with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC.

15 September 2006

HIOKI E.E. CORPORATION

t
Tatsuyoshi Ygfshiike
President
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