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Introduction

Thank you for purchasing the HIOKI "8855 MEMORY HiCORDER." To
obtain maximum performance from the instrument, please read this manual
first, and keep it handy for future reference.

About This Manual

This manual is the Advanced edition (Instruction Manual) for the "8855
MEMORY HiCORDER." It describes the advanced functions and procedures
for the 8855. For information on general functions and procedures, refer to
the Basics edition (Quick Start Manual) of this manual.

Introduction



Inspection

When you receive the instrument, inspect it carefully to ensure that no
damage occurred during shipping. In particular, check the accessories, panel

switches,

and connectors. If damage is evident, or if it fails to operate

according to the specifications, contact your dealer or Hioki representative.

Accessories

Power cord 1
9231 RECORDING PAPER (when the 8994 PRINTER UNIT is installed) - 1
Roll paper attachment (when the 8994 PRINTER UNIT is installed) —mmee 2

PC card protector
Connector cable label
Instruction Manual
Guide book
Application Disk (CD-R)

Options
8950
8951
8952
8953-10
8954
8955
8994
9646
9663
9645
9645-01
9557
9558
9626
9627
9726
9727
9728
9729
9397-01
9231
9197
9198
9199
9217
9327
9321-01
9665
9666
9322
9328
9325

— e ek

ANALOG UNIT

VOLTAGE/CURRENT UNIT

DC/RMS UNIT

HIGH RESOLUTION UNIT

VOLTAGE/TEMP UNIT

F/V UNIT

PRINTER UNIT

MO UNIT (with eject pin)

HD UNIT

MEMORY BOARD (96 M words) total 128 M words
MEMORY BOARD (512 M words) total 512 M words
RS-232C CARD

GP-IB CARD

PC CARD 32M

PC CARD 64M

PC CARD 128M

PC CARD 256M

PC CARD 512M

PC CARD 1G

CARRYING CASE (for the 8855)

RECORDING PAPER (6 rolls)

CONNECTION CORD (for high voltage, maximum input voltage 500 V)
CONNECTION CORD (for low voltage, maximum input voltage 300 V)
CONVERSION ADAPTOR (between BNC and banana, female)
CONNECTION CORD (isolated between BNC and BNC)
LOGIC PROBE (maximum input voltage 50 V)
LOGIC PROBE (maximum input voltage 250 V)
10:1PROBE

100:1PROBE

DIFFERENTIAL PROBE

POWER CORD (for the 9322)

POWER CORD (for the 8951)

Inspection



NOTE

220H

9303
9318
3273

PAPER WINDER
PT
CONVERSION CABLE (for the 9270 to 9272, 9277 to 9279)
CLAMP ON PROBE (DC to 50 MHz)

3273-50 CLAMP ON PROBE (DC to 50 MHz)

3274
3275
3276

CLAMP ON PROBE (DC to 10 MHz)
CLAMP ON PROBE (DC to 2 MHz)
CLAMP ON PROBE (DC to 100 MHz)

,9018-10 CLAMP ON PROBE (10 to 500 A, 40 Hz to 3 kHz)
9132-10 CLAMP ON PROBE (20 to 1000 A, 40 Hz to 1 kHz)

9270
9271
9272
9277
9278
9279
'9555
9667

9333
9335
9549

CLAMP ON SENSOR (20 A, 5 Hz to 50 kHz)

CLAMP ON SENSOR (200 A, 5 Hz to 50 kHz)
CLAMP ON SENSOR (20/200 A, 5 Hz to 10 kHz)
UNIVERSAL CLAMP ON CT (20 A, DC to 100 kHz)
UNIVERSAL CLAMP ON CT (200 A, DC to 100 kHz)
UNIVERSAL CLAMP ON CT (500 A, DC to 20 kHz)
SENSOR UNIT (used with the 9270 to 9272, and the 9277 to 9279)
FLEXIBLE CLAMP ON SENSOR

(500 to 5000 A/50 to 500 A, 10 to 20 kHz)

LAN COMMUNICATOR

WAVE PROCESSOR

FUNCTION UP DISK (power monitor function)

*: no CE marking

To connect the 9270 to 9272 or 9277 to 9279 Clamp-On Sensor to the 8951
VOLTAGE/CURRENT UNIT, use the 9318 CONVERSION CABLE. To
connect these sensors to other instruments, use in combination with the 9555
SENSOR UNIT.

Inspection



Safety Notes

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

I This instrument is designed to comply with 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 instrument. 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 instrument
defects.

Safety symbols

* The A\ symbol printed on the instrument 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
instrument.

Indicates a grounding terminal.

Indicates AC (Alternating Current).

o >

Indicates DC (Direct Current).

Indicates both DC (Direct Current) and AC (Alternating Current).
Indicates the ON side of the power switch.

Indicates the OFF side of the power switch.

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

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

|! 0—|

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

[

Indicates that incorrect operation presents a possibility of injury

- CAUTION to the user or damage to the instrument.

Indicates advisory items related to performance or correct

NOTE operation of the instrument.

Safety Notes



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 1V, and called measurement categories. These are defined as follows.

CAT | 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 IIl 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 III
environments can endure greater momentary energy than a device designed
for CAT IL

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 II, III, or IV environments.
The measurement categories comply with the Overvoltage Categories of the
IEC60664 Standards.

Distribution Panel

Service Entrance

Internal Wiring

1
i 4 Outlet
! | #
! 1
L] 2

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
instrument.

dgt. (resolution)

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

Safety Notes
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Notes on Use

A

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

/A DANGER I

Probe Connection, Measurement Voltage Input
* Maximum input voltage ratings for the input module and the input

terminals of the instrument are shown below. To avoid the risk of
electric shock and damage to the instrument, take care not to
exceed these ratings.

The maximum rated voltage to earth of the input module
(voltage between input terminals and main instrument frame
ground, and between inputs of other analog input modules) is
shown below. To avoid the risk of electric shock and damage
to the instrument, take care that voltage between channels
and between a channel and ground does not exceed these
ratings.

The maximum rated voltage to earth rating applies also if an
input attenuator or similar is used. Ensure that voltage does
not exceed these ratings.

When measuring power line voltages with the 8950, 8952 or
8953-10, always connect the probe to the secondary side of
the circuit breaker, so the breaker can prevent an accident if a
short circuit occurs. Connection to the primary side involves
the risk of electric shock and damage to the instrument.
Before using the instrument, make sure that the insulation on
the connection cords is undamaged and that no bare
conductors are improperly exposed. Using the products in
such conditions could cause an electric shock, so contact
your dealer or Hioki representative for replacements. (Model
9197, 9198.)

Input/output terminal

Maximum input voltage Maximum rated voltage to earth

8950 (input) 400 V DC max. 370 V AC/DC

8951 (input) 30 Vrms or 60V DC 30V rms or 60 V DC
8952 (input) 400 V DC max. 370 V AC/DC

8953-10 (input) 400 V DC max. 370 V AC/DC

8954 (input) 30V rms or60V DC 370 V AC/DC

8955 (input) 30 Vrmsor60V DC 30V rms or 60 V DC
9322 When using grabber clips

2000 V DC, 1000 V AC (CAT
Il
600 V DC/AC (CAT IlI)

1500 V DC/AC (CAT II), 600 V DC/AC (CAT I1lI)
When using alligator clips
1000 V DC/AC (CAT II), 600 V DC/AC (CAT III)

EXT TRIG/ START
STOP/ EXT SMPL

-5to +10 V DC
Not insulated

TRIG OUT/ GO/ NG/
EXT.OUT

-20V to +30 V DC
500 mA max./ 200 mW max.

Notes on Use
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External I/O terminal connections

_I A common GND is used for the external I/O terminals (START,
STOP, GO, NG, EXT_OUT, EXT_TRIG, EXT_OUT, and EXT_SMPL
terminals) and the 8855 instrument. The terminals are not
isolated. To prevent damage to the object connected to the
external I/O terminals and the 8855 instrument, wire the
terminals so that there is no difference in electrical potential
between the GND for the external I/O terminals and the GND for
the connected object.

Logic Probe Connection

* The logic input and 8855 instrument share a common ground.
Therefore, if power is supplied to the measurement object of the
logic probe and to the 8855 from different sources, an electric
shock or damage to the equipment may result. Even if power is
supplied from the same system, if the wiring is such that a
potential difference is present between the grounds, current will
flow through the logic probe so that the measurement object and
8855 could be damaged. We therefore recommend the following
connection method to avoid this kind of result. Refer to Section
2.5, "Logic Probe Connection" for details.

(1) Before connecting the logic probe to the measurement
object, be sure that power is supplied from the same outlet
box to the measurement object and the 8855 using the
supplied power cord.

(2) Before connecting the logic probe to the measurement
object, connect the ground of the measurement object to the
8855 ground terminal. Also in this case, power should be
supplied from the same source. Refer to Section 2.2, "Power
Supply and Ground Connections" for grounding terminal
details.

Differential Probe Connection

* When using grabber clips, the 9322's maximum rated voltage
to earth is 1500 V AC or DC (CAT Il) / 600 V AC or DC (CAT lll);
when using alligator clips, it is 1000 V AC or DC (CAT Il) / 600
V AC or DC (CAT lll). To avoid electrical shock and possible
damage to the instrument, never apply voltage greater than
these limits between the input channel terminals and chassis,
or across the input of two 9322s.

* Maximum input voltage is 1000 V AC/2000 V DC (CAT Il) / 600
V AC or DC (CAT lll). Attempting to measure voltage in excess
of the maximum rating could destroy the instrument and
result in personal injury or death.

Notes on Use
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/A DANGER I

/A\ WARNING I

10:1 and 100:1 probe connections

* The maximum rated to-voltage does not change when using a
9665 10:1PROBE or a 9666 100:1PROBE. To avoid electrical
shock or damaging the 8855 instrument, make probe
connections in such a manner that the method for the probe,
and make sure the to-ground voltage does not exceed the
rated maximum.

* The maximum input voltage is 1,000 V DC for the 9665
10:1PROBE, and 5,000 V DC for the 9666 100:1PROBE. (The
measurement category (overvoltage category) is the same as
that of the input modules of MEMORY HiCORDERs that use
the 9665 and the 9666. ) Do not measure voltages that exceed
the maximum input voltage, as the 8855 instrument could be
damaged and an accidents resulting in injury or death could
result.

Power Supply Connections

Before turning the instrument on, make sure the source
voltage matches that indicated on the instrument's power
connector. Connection to an improper supply voltage may
damage the instrument and present an electrical hazard.

Replacing the Input Modules

* To avoid electric shock accident, before removing or
replacing an input module, confirm that the instrument is
turned off and that the connection cords are disconnected.

* To avoid the danger of electric shock, never operate the
instrument with an input module removed. To use the
instrument after removing an input module, install a blank
panel over the opening of the removed module.

Grounding the Instrument

To avoid electrical accidents and to maintain the safety
specifications of this instrument, connect the power cord only
to a 3-contact (two-conductor + ground) outlet. Refer to
Section 2.2, "Power Supply and Ground Connections.”

Before Powering on

Check that the power supply is correct for the rating of the
instrument. Be careful to avoid connecting voltage improperly,
as the internal circuitry may be destroyed. (The AC fuse is
integrated in the instrument.)

Usage Precautions for the Internal MO Drive (option)

To prevent damage to the instrument, do not attempt to
disassemble the MO drive.

Laser radiation can be emitted when the MO drive is open.
Avoid looking directly into the laser when the MO drive is
open. Maximum laser output is 50 mW (at 685 nm, pulsed).

Notes on Use



A\ CAUTION

Installation Enviroment
This instrument should be installed and operated indoors only,
between 5 and 40°C and 30 to 80% RH. Do not store or use the
instrument where it could be exposed to direct sunlight, high
temperature or humidity, or condensation. Under such conditions,
the instrument may be damaged and insulation may deteriorate so
that it no longer meets specifications.

Storing (when the 8994 PRINTER UNIT is installed)

When the product is not to be used for an extended period, set the
head up/down lever to the "head up" position. This will protect the
printer head and prevent deformation of the rubber roller.

Precautions on carrying this equipment
The terminal guard of the equipment protects the inputs. Do not
hold this guard when carrying the equipment. To carry this
equipment, use the handle. See Section 1.2.

Shipping

* Remove the printer paper from the product. If the paper is left in
the product, paper support parts may be damaged due to
vibrations. (when the 8994 PRINTER UNIT is installed)

* To avoid damage to the instrument, be sure to remove the input
modules, floppy disk, MO disk, PC card, and SCSI cable before
shipping.

* Use the original packing materials when reshipping the instrument,
if possible.

Handling the CD-R

* Always hold the disc by the edges, so as not to make fingerprints
on the disc or scratch the printing.

* 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-R, or for any problem
related to the purchase of a Hioki product.

Others

* In the event of problems with operation, first refer to Quick Start
Section 14.4, "Troubleshooting".

* Carefully read and observe all precautions in this manual.

Notes on Use



NOTE

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

Using the connection cords
Use only the specified connection cord (9197, 9198). Using a non-specified
cord may result in incorrect measurements due to poor connection or other
reasons.

Recording paper (when the 8994 PRINTER UNIT is installed)

* Use only recording paper specified by Hioki. Non-specified recording paper
may result in poor-quality or blank printouts.

* Printing is not possible if the recording paper is loaded wrong-side up. See
Section 2.9.

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

Chapter 9

Chapter 10

Chapter 11

Appendix

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

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

Recorder and Momory Function
Explains how to use the recorder and memory functions of the instrument.

FFT Function

Explains how to use the FFT functions of the instrument.

Input Channel Settings
Explains how to use the input channel of the instrument.
This manual describes the advanced functions of the 8855.

Memory Segmentation Function
Explains how to use the Memory Segmentation Function.

Operation Function
Explains how to use the Calculating, Waveform Parameter value and
Waveform GO/NG Evaluation.

Search Function
Explains how to search for data.

Waveform Evaluation Function
Explains how to use the Calculating, Waveform Evaluating value and
Waveform GO/NG Evaluation.

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

Communication Settings
Explains how to make settings for the LAN interface and PC card interface.

Contains information that is necessary for using this instrument, including a
description of error messages, a glossary, and an explanation how to increase
memory.
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1.1 Major Features

(1) Waveform collection performance

Using the 8950 ANALOG UNIT, the 8951 VOLTAGE/CURRENT UNIT,
and the 8952 DC/RMS UNIT with the 88535, it is possible to record
waveforms at 20 MS/s with a resolution of 12 bits.

Furthermore, using the 8953-10 HIGH RESOLUTION UNIT, it is possible to
record waveforms at 1 MS/s with a resolution of 16 bits.

Using the 8954 VOLTAGE/TEMP UNIT in combination with the 8855, it is
possible to record temperature.

Using the 8955 F/V UNIT in combination with the 8855, it is possible to
measure items such as frequency.

Regardless of the input module, it is possible to record waveforms on up to
8 channels, simultaneously.

(2) High-resolution display

The 8855 is equipped with a 10.4-inch (800 x 600 pixels) TFT color LCD,
and can display waveforms with great precision.

Because both the values and gauge can be displayed simultaneously, it is
easy to confirm waveform measurements directly on-screen.

(3) Measurement functions

Memory with a maximum sampling speed of 50 ns (simultaneous recording
on all channels).
If using the optional printer module, it is possible to output real-time
recordings on recording paper.
(4) Storage capacity
The 8855 has a standard storage capacity of 32 M words, expandable to 128
M or 512 Mwords with memory upgrades.
(5) Trigger function
* Digital trigger circuit
* Trigger types: level trigger, window-in trigger, window-out trigger, period
trigger, glitch trigger, event trigger, logic trigger (pattern trigger)
(6) Diverse observation functions

The 8855 can calculate such values as the average, maximum, and absolute
values, as well as perform arithmetic calculations.
The time and value of the cursor can be calculated for all channels.

(7) Search function
You can set criteria and search through captured waveforms.
(8) GUI display

The GUlI-inspired (Graphical User Interface) design, which uses both
graphical and textual representation on the function key display, makes the
instrument easier to configure and operate.

1.1 Major Features



(9) On-line help

On-line help guides the user through operation steps and various functions.
Furthermore, you can easily display help using the setting item in the lower
part of the screen.

(10) Scaling function

By setting the physical amount and the unit to be used for 1 V input, the
measurement result can be converted into any desired scale.

(11) Additional recording function
When enabled, the memory is regarded as printer paper.

(12) Input modules (Option)

The analog inputs are floating, and so each input can be connected to its
own independent potentials.

Select input modules suitable for measurements.

(13) Built-in thermal printer (Option)
Thermosensitive recording method using a thermal line head
The built-in printer delivers waveform printouts on the spot.
The printer can also be used to print screen shots, reduction screen shots and
parameter information. Report print can be printed.

(14) External storage means (MO/HD drive option)
Measurements, settings, and images can be recorded on a MO disk or hard
disk.

(15) PC card
Measurements, settings, and images can be recorded on a flash ATA card.
PPP connection is possible using a modem card.

(16) SCSI interfaces

If a MO drive is connected to the SCSI interface, the waveform data and/or
setup conditions can be stored on a MO disk.

When the 8855 is connected to your PC through an SCSI, you can access
the data of the internal 8855 MO disk or hard disk from the PC.
(17) Internal LAN interface (10BASE-T)

You can connect the 8855 to a local area network (LAN) using the 9333
LAN COMMUNICATOR.

When performing rapid data exchanges, such as those between the 8855 and
a PC, remote operations are possible from the PC.

The 8855 supports FTP.
(18) Dual-language capability
Display language is switchable between Japanese and English.

1.1 Major Features
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F1 to F10 key
HELP key
CHAN key

DISP key
FILE key

TRIG key
STATUS key

TIME/DIV key
SYSTEM key

PRINT key
COPY key
FEED key
CURSOR key
SAVE key
AUTO key

VALUE key
WAVE key
SHUTTLE

JOG
A.B CSR key

RANGE knob
STOP key

START key

POSITION knob

Channel select

keys
ESC key

Serve to select setting items.

Provides on-line help.

Causes the display to show the Channel screen which serves for making
input channel settings.

Causes the display to show measurement and analysis results.

Causes the display to show the File screen which serves for reading, storing,
etc. the waveform data etc.

Causes the display to show the Trigger screen. Setting the trigger functions.

Causes the display to show the Status screen which serves for setting most
measurement parameters.

Serves to set the speed for inputting and storing the input signal.

Causes the display to show the System screen. Makes all the settings of
common functions, such as the initial settings and various other settings.

Serves to print out stored waveforms.

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

Causes the printer paper to advance for as long as the key is pressed.
These keys serve to move the flashing cursor in the four directions.
Saves the data on the specified media.

Pressing this key activates automatic setting of time axis range and voltage
range values of input waveform.

Uses to select the numerical values setting.
Uses to select the the waveform scrolling.

Rotary control knob that serves to change values, move the A/B cursors,
and scroll the waveform.

Concentric ring that serves to change values, move the A/B cursors, and to
scroll the waveform. The speed of movement is proportional to the rotation
angle.

Uses to select the the A/B cursor moving.
Sets the measurement range for the channel.

Stops measurement and analysis.
Pressing this key twice stops measurement.

Initiates the measurement and analysis. During measurement, the LED
above the key is lit.

Sets the zero position for the channel.

Selects channel.

Exits the Input or Set up screen.

1.2 Identification of Controls and Indicators



AC power switch
AC connector

Function ground
terminal (GND)

External sampling
terminal

Trigger terminals

PC card slot

Logic probe connectors

Eject button

External output terminal

® W& Q@ © ® @O

NG evaluation output
terminal

GO evaluation output
terminal

Ground terminal (GND)
External stop terminals
External start terminals
Key lock

SCSI connector

Qe e®eR @

LAN connector

Right Side Panel

Switches on or off the AC power supply.
The supplied power cord must be plugged in here.

Connects to the earth.

Allows input of an external sampling signal. (in the Memory
function)

Can be used to synchronize multiple instruments, using the EXT
TRIG input and TRIG OUT output.

Inserts the PC card.

Input connector for the logic input section, designed for the
dedicate logic probes (CH A to D).

Removes the PC card.

Various output signals can be selected, such as the BUSY or error
signals.

When NG results from the numerical calculation evaluation and
waveform evaluation, a signal is output from this terminal.

When GO results from the numerical calculation evaluation and
waveform evaluation, a signal is output from this terminal.

Uses with @ to @ (except @2 ) terminals.
Stop operation can be controlled.

Start operation can be controlled.
Locks the operation of keys.

An MO drive can be connected.

Can be connected to a network through a LAN.

1.2 Identification of Controls and Indicators
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FD slot

MO slot

Input module slots
Fastening screw
Analog input connector

Blowing slot

Floppy disk is inserted.

MO disk is inserted.

These slots accept input modules.
Secures the plug-in instrument.

Unbalanced analog input. (on ANALOG UNIT)
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Rear Panel Bottom Panel

Handle Serves for transporting the 8855.

Ventilation

slots

Printer

(when the 8994 PRINTER UNIT is installed)

1.2 Identification of Controls and Indicators
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Chapter 2
Installation and Preparation

2.1 Installation of the Product

Installation orientation
Install the instrument on a flat, level surface.
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Ambient conditions

Temperature 5 to 40°C, 23+5°C recommended for high-precision
measurements.

Humidity 30 to 80% RH (no condensation); 50+ 10% RH (no
condensation) recommended for high-precision
measurements.

Ventilation Take care not to block the ventilation openings and assure

proper ventilation. When using the instrument in an
upright position, take care not to block the openings on

both side.
A e r = 7
lefle|le|lefefe|e TT i
Blowing slot )
EE R Blowing slot
=6 9000% == -
e o BB — | [ortemeoeed |
Right side Left side
- — @ }
Blowing slot ml
| (e \Blowing slot
{
' r-
g ® |
Upper side Bottom side

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



11

2.2 Power Supply and Ground Connections

2.2.1 Connecting the AC Power Supply

A\ WARNING * Check the following points before connecting the instrument
to a power supply. Take care never to exceed the power

supply ratings given below, to avoid the risk of electric shock
and damage to the instrument.

(1) 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).

(2) The AC power switch of the 8855 is set to OFF.

(3) Use only the supplied AC power cord.

When supplying power with an inverter or an uninterruptible

power supply (UPS), use a device that complies with the

following conditions. To avoid the risk of electric shock and

damage to the instrument, do not use devices that have a

voltage frequency outside the specified range, or that output

square waves.

(1) Voltage: 100 V to 240 V AC

(2) Power frequency: 50/60 Hz

(3) Sine wave output (Do not use devices that have an
unstable output, even if the output is sinusoidal.)

* The 8855 has no protective ground terminal, but is intended to
be connected to a ground wire via the grounded three-core
power cord supplied. In order to avoid electric shock
accidents, be sure to connect the grounded three-core power
cord supplied to a power supply socket one of whose
terminals is properly grounded.

1. Verify that the AC power switch of the 8855 is set to OFF.

2. Plug the grounded three-core power cord supplied into the
AC power connector on the right side of the 8855.

3. Plug the power cord into an AC outlet corresponding to the
rating of the 8855.

The fuse is incorporated in power supply. It is not user-replaceable. If a
problem is found, contact your nearest dealer.

2.2 Power Supply and Ground Connections
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2.2.2 Functional Grounding of the 8855

When the 8855 is used in noise-prone environments, connect the functional
grounding terminal to improve noise characteristics.

—=
[ ON |mm A R R B2 [ ER2A

[l i [ [©
el el el &

~100-240V 5050Hz
OOOOOOOOOOO 2B0VA MAX . .
[s]e]e]e]e]

m EXT.SMPL EXT.TRIG  TRIG OUT

m m GND PC CARD
o U:| , I I [

Functional grounding terminal

2.2 Power Supply and Ground Connections
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2.3 Power On/Off

/A\ WARNING I Check the following points before the power switch is 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 instrument is correctly installed (Section 2.1).
* Power cord is correctly connected (Section 2.2).
* The instrument is properly grounded.

* After the power switch is turned on, wait approximately 30 min to stabilize
the inside temperature of the connected input module in order to obtain

accurate waveforms. Then, make a zero adjustment prior to measurement.
For details, see the specifications of each module, Quick Start Section 13.2
"Analog Inputs."
Adjustment— See Quick Start Section 6.4 "Zero Adjustment."

* When the instrument is turned off, it memorizes the currently used settings

and reestablishes the same settings the next time the instrument is turned on
again.

2.3 Power On/Off
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2.4 Connection of the Input Product

2.4.1 8950, 8952, 8953-10, 8955 INPUT UNITs

/A WARNING I

A\ CAUTION

NOTE

Connection
Cord

(Maximum input
voltage:)

Measurement
objects

* Never connect the probe to the 8855 while the probe is
already connected to the measurement object. Otherwise
there is a risk of electric shock.

* Use only the specified input cord with this probe.

An insulating BNC connector is provided to prevent electric
shock. When using a metal BNC, there is risk of electric
shock, due to the input L terminal having the same potential
as the metal portion of the BNC connector.

* 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 cord, can damage the connector.

* Use the power terminal with the 9322 DIFFERENTIAL PROBE only. To
connect the probe, you need the 9328 POWER CORD. To avoid injuries
or damage to this instrument, do not connect any device other than the
9322 to the terminal.

Use of an unspecified input cord may result in inaccurate measurements due
to poor connection or BNC connector damage.

For safety reasons, only use the optional 9197, 9198, or 9217
CONNECTION CORD for connection to the analog input modules.

e

9197 9198 9217
(500 V) (300 V) (300 V)
ltems that can be Items that can be BNC output
hooked to with large hooked to with
alligator clips small alligator clips

Connecting to the main instrument

1. Align the BNC connector with the guide groove
of the module input connector, and turn
clockwise while pressing in to lock the
connector. (Only use the 9198 CONNECTION
CORD for connection to the 8955 F/V UNIT.)

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

2.4 Connection of the Input Product
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2.4.2 8951 VOLTAGE/CURRENT UNIT

/\ DANGER I

/A\ WARNING I

Precautions when using the 3273, 3273-50, and the 3276
CLAMP ON PROBE

* When conductors being measured carry in excess of the
safe voltage level (SELV-E)* and not more than 300 V, to
prevent short circuits and electric shock while the core
section is open, make sure that conductors to be measured
are insulated with material conforming to (1) Measurement
Category (Overvoltage Category), (2) Double (reinforced)
Insulation Requirements for Working Voltages of 300 V, and
(3) Pollution Degree 2. For safeties sake, never use this
sensor on bare conductors. The core and shield case are
not insulated.

* Be careful to avoid damaging the insulation surface while
taking measurements.

* Refer to the following standards regarding the meanings of
underlined terms.

IEC 61010-1 (JIS C 1010-1)
IEC 61010-2-031 (JIS C 1010-2-31)
IEC 61010-2-032 (JIS C 1010-2-32)

Precautions when using the 3274 and the 3275 CLAMP ON
PROBE

* When conductors being measured carry in excess of the
safe voltage level (SELV-E)* and not more than 600 V (CAT II)
or 300 V (CAT lll), to prevent short circuits and electric shock
while the core section is open, make sure that the conductor
insulation satisfies the (1) Basic insulation requirements for
the applicable (2) Measurement Category (Overvoltage
Category, (3) Working Voltage, and (4) Pollution Degree. For
safeties sake, never use this sensor on bare conductors.

* Be careful to avoid damaging the insulation surface while
taking measurements.

* Refer to the following standards regarding the meanings of
underlined terms.

IEC 61010-1 (JIS C 1010-1)
IEC 61010-2-031 (JIS C 1010-2-31)
IEC 61010-2-032 (JIS C 1010-2-32)

*: The voltage levels are 30 V rms and 42.4 V peak or 60 V DC.

* When you are using the clamp to the 8855, the 8951 GND,
clamp GND, and power supply terminals of modules on other
channels are not insulated. Exercise care in handling these
to avoid damaging this instrument or suffering from injury.

* To avoid shock and short circuits, turn off all power before
connecting probes.

2.4 Connection of the Input Product
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A\ CAUTION

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 cord, can damage the
connector.

& __ Connecting the Connection cord
(for voltage measurement)

1. Align the BNC connector with the guide groove of

the 8855 input connector, and turn clockwise while
Groove of the

BNC pressing in to lock the connector.
, For using the 8951, use the 9198 CONNECTION
onnector guide CORD.)

/

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

Connecting the Clamp (for current measurement)

The following clamp-on sensors and clamp-on probes can be connected
using the 9318 CONVERSION CABLE:s.

Conversion cable  Clamp-on sensor/probe
9318 9270, 9271, 9272, 9277, 9278, 9279

Number of usable clamps

The number of clamps that can be used with the 8855 is limited according
to clamp type. The clamps that can be used for the relevant clamp type is
shown to the list shown below.

In the case that the relevant clamp type is used the clamp total use number
is confirmed and please do not exceed the number of the list shown below.

Clamp Number
3274 CLAMP ON PROBE

Continuous 150 A
Non-continuous 300 A

3273-50, 3275, 3276 CLAMP ON PROBE
9278 UNIVERSAL CLAMP ON CT
9279 UNIVERSAL CLAMP ON CT

N|{N|h~[bhoo

2.4 Connection of the Input Product
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Connecting the 9318 CONVERSION CABLE

1. Align the groove on the conversion cable plug with
the sensor connector on the 8951 and push inward
until the connector locks into place.

Adapted clamp's 2. Align the groove on the conversion cable connector
plug with the adapted clamp on sensor plug and push
inward until the connector locks into place.

3. To unplug the cables, slide the lock ring on each
plug outward to unlock it, then pull out the plug.

Connecting the 3273, 3273-50, 3274, 3275,
Groove on the 3273 CLAMP ON 3276 CLAMP ON PROBE

PROBE's t inati t
S fermination connecior 4 Align the groove on the 3273, 3273-50, 3274,

Sensor connector 3275, 3276 CLAMP ON PROBE's termination
on the instrument . .

connector with the pin on the BNC connector on
Conversion cable plug the 8951, then slide the termination connector over

the BNC connector and turn to lock it in place.

2. Align the groove on the 3273, 3273-50, 3274,
3275, 3276 cable plug with the power connector on
the 8951.

2.4 Connection of the Input Product
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2.4.3 8954 VOLTAGE/TEMP UNIT

/N
/A WARNING I

/A\ CAUTION

NOTE

* Do not connect the connection cord to the 8855 while the
instrument is connected to the object being measured. This
may cause electric shock.

* A common GND is used for the voltage and temperature
input on each channel. When using the voltage and
temperature inputs simultaneously, do not connect them
both at the same time as this may damage the object you are
measuring.

* When using a non-insulated thermocouple to measure the
temperature of points, be careful not to touch the terminals.
The terminals may be electrically charged.

* 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 cord, can damage the connector.

* Make sure that the thermocouple is installed in a location within the
safe super-low voltage (30 V rms or 60 V DC ). For information on
selecting a thermocouple when measuring high voltage components,
contact the thermocouple manufacturer.

The voltage and temperature inputs and this instrument are isolated.

Connecting the connection cord (when measuring voltage)

1. Align the groove on the BNC connector with the connector guide on the
module and insert the BNC connector, then turn it to the right to lock it in
place. (Use the 9198 CONNECTION CORD when measuring voltage with
the 8954.)

2. To remove the BNC connector, turn it to the left to release the lock, then
pull it out.

Connecting the thermocouple (when measuring temperature)
1. First, remove the covering from the thermocouple.
2. Press the button with a tool, such as a screwdriver.

3. With the button pressed down, insert the thermocouple into the connection
slot.

4. When you release the button, the thermocouple is fixed in place.

5. To remove the thermocouple, hold down the button and pull out the
thermocouple.

2.4 Connection of the Input Product
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How to remove the covering from the thermocouple

25 mm

»

10 mm

External covering
L e——

Internal covering Thermocouple wire

Recommended diameter
6 0.4 mm to 1.2 mm
(AWG26 to 16)

NOTE * To install and remove the thermocouple, use a tool such as a screwdriver.

* The push-button terminal block on the 8954 VOLTAGE/TEMP UNIT is for
use with a thermocouple. Only connect the thermocouples specified (types
K,J,E, T,N, R, S, B, and W).

* If you reverse the + and connections on the thermocouple, the correct value
will not be displayed.

2.4 Connection of the Input Product
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2.5 Logic Probe Connection

A

I The logic input and 8855 instrument share a common ground.

Therefore, if power is supplied to the measurement object of the
logic probe and to the 8855 from different sources, an electric
shock or damage to the equipment may resulit.

Even if power is supplied from the same system, if the wiring is
such that a potential difference is present between the grounds,
current will flow through the logic probe so that the measurement
object and 8855 could be damaged. We therefore recommend the
following connection method to avoid this kind of resulit.

(1) Before connecting the logic probe to the measurement object,
be sure that power is supplied from the same outlet box to the
measurement object and the 8855 using the supplied power

cord.

(2) Before connecting the logic probe to the measurement object,
connect the ground of the measurement object to the 8855
ground terminal. Also in this case, power should be supplied
from the same source. Refer to Section 2.2, "Power Supply and
Ground Connections™ for grounding terminal details.

N

D
Object to be E. 8855

measured

66

—]
s

Object to be

measured 8855

[ -

Figure 1

WY
AN

r@.g\g@@gé —nA

@’%:,

/_\7_—?’—0‘%%

‘:

Function ground terminal

In this case too, obtain power
from the same supply.

Power supply

Figure 2

Outlet 7};— Ground

* The logic input is located on the rear of the
instrument. Up to four probes can be connected.

* Since one logic probe can record 4 channels, the
combined maximum recording capability for logic
waveforms is 16 channels.

* Connect the probe by aligning the groove on the plug
with the ridge on the connector.

* 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 probe.

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

2.5 Logic Probe Connection
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2.6 9018-10, 9132-10 CLAMP ON PROBE Connection

/\ DANGER I

NOTE

A

* Clamp-on probe should only be connected to the secondary
side of a breaker, so the breaker can prevent an accident if a
short circuit occurs. Connections should never be made to the
primary side of a breaker, because unrestricted current flow
could cause a serious accident if a short circuit occurs.

* Before using the 9018-10, 9132-10 CLAMP ON PROBE, be
certain that you understand the instructions and precautions
in the manual

This instrument measures input voltage, so although current can not be
measured directly, current can be measured by the voltage output from the
HIOKI 9810-10, 9132-10 CLAMP ON PROBE:.

Connect the BNC connector of the CLAMP ON PROBE to the analog input
terminal. For details, refer to "Connecting the Connection cord

(for voltage measurement)" of 2.4.2.

9018-10 9132-10

* The 8855 will indicate measurement results as voltage.

* Using the scaling function, units can be converted to "A" for display. See
Section 5.3.2.

* When the clamp-on probe is used for measurement, the measurement
precision will be affected both by the 8855 precision and clamp-on probe
precision ratings. The same is true for cases where other clamps are used.

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

2.6 9018-10, 9132-10 CLAMP ON PROBE Connection
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2.7 9322 DIFFERENTIAL PROBE Connection

A

I * When using grabber clips, the 9322's maximum rated voltage to
earth is 1500 V AC or DC (CAT Il) / 600 V AC or DC (CAT Illl);
when using alligator clips, it is 1000 V AC or DC (CAT Il) / 600 V
AC or DC (CAT Ill). To avoid electrical shock and possible
damage to the instrument, never apply voltage greater than
these limits between the input channel terminals and chassis,
or across the input of two 9322s.
* Maximum input voltage is 1000 V AC/2000 V DC (CAT Il) / 600 V
AC or DC (CAT lll). Attempting to measure voltage in excess of
the maximum rating could destroy the instrument and result in
personal injury or death.

Grabber clips

DC H-GND
AC‘(CAT 1N 1,500 V AC, DC (CAT II)
C, DC (CAT Il 600 V AC, DC (CAT IlI)

(b"%‘-““‘_ L bt I‘"L':g,qs """""""""""""""

><<

1,500 V AC, DC (CAT II)
600 V AC, DC (CAT IIl)

C, H-GND
c

2,000 V D
1,000 V AC (CAT II) 1,000 V AC, DC (CAT 1)
[H]]ﬂﬂ:é 600 V AC, DC (CAT IIl) 600 V AC, DC (CAT 1)
L N

L-GND
1,000 V AC, DC (CAT )
600 V AC, DC (CAT Il

9322 is a differential probe that connects to input of 8855 MEMORY
HiCORDER input module. For more details, refer to its instruction manual.

N

! SRR
EEOUG TVLLNEHEIO

22e8 DIOIH

2.7 9322 DIFFERENTIAL PROBE Connection
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2.8 9665 10:1 PROBE / 9666 100:1 PROBE

I 10:1 and 100:1 probe connections

* The maximum rated to-voltage does not change when using a
9665 10:1PROBE or a 9666 100:1PROBE. To avoid electrical
shock or damaging the 8855 instrument, make probe
connections in such a manner that the method for the probe,
and make sure the to-ground voltage does not exceed the
rated maximum.

* The maximum input voltage is 1,000 Vrms (1MHz max) for the
9665 10:1PROBE, and 5,000 Vpeak (1MHz max) for the 9666
100:1PROBE. (The measurement category (overvoltage
category) is the same as that of the input modules of
MEMORY HiCORDERSs that use the 9665 and the 9666. ) Do not
measure voltages that exceed the maximum input voltage, as
the 8855 instrument could be damaged and an accidents
resulting in injury or death could resulit.

* The 9665 10:1PROBE and the 9666 100:1PROBE cannot be used with the
8951 VOLTAGE/CURRENT UNIT, the 8954 VOLTAGE/TEMP UNIT, or
the 8955 F/V UNIT.

* For details on the 9665 10:1PROBE and the 9666 100:1PROBE, refer to the
instruction manuals supplied with the respective probes.

2.8 9665 10:1 PROBE / 9666 100:1 PROBE
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2.9 Loading Recording Paper (when the 8994 PRINTER
UNIT is installed)

\\/ 1. Press the stock cover and open it.

AN

Stock cover

Head up/down %\

lever

2. Put down the head up/down lever.

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

Attachment
%\ 4. Insert the leading edge of the recording paper

from above into the gap behind the printer roller,
Back side of and pull it out to the other side.
paper

2.9 Loading Recording Paper (when the 8994 PRINTER UNIT is installed)
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5. Align the edges of the recording paper you
pulled out of the printer with the edges of the
recording paper set into the holder.

If the edges of the recording paper are not
aligned exactly, the paper will come out crooked
when printing.

6. Raise the head up/down lever.

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

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

A\ CAUTION

* 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.

* Make sure that the paper may jam if it is not aligned with the roller.

* Printing is not possible if the recording paper is loaded wrong-side up.

2.9 Loading Recording Paper (when the 8994 PRINTER UNIT is installed)



26

2.10 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. Low
temperatures cause no problem.

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

Storing data recordings
As the recording paper is thermally sensitive, be aware of the following
points:

* To avoid paper discoloration, do not expose it to direct sunlight.

* Store at no more than 40°C and 90% RH.

* For permanent storage of important recorded data, photocopy the recording
paper.

* 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.

* The thermal recording paper is ruined by contact with wet Daizo copy paper.

Direct sunlight Organic solvent

2.10 Care of Recording Paper
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2.11 Notes on Measurement

A

I * Maximum input voltage ratings for the input module and the
input terminals of the instrument are shown below. To avoid

the risk of electric shock and damage to the instrument, take
care not to exceed these ratings.

The maximum rated voltage to earth of the input module
(voltage between input terminals and main instrument frame
ground, and between inputs of other analog input modules) is
shown below. To avoid the risk of electric shock and damage
to the instrument, take care that voltage between channels
and between a channel and ground does not exceed these
ratings.

The maximum rated voltage to earth rating applies also if an
input attenuator or similar is used. Ensure that voltage does
not exceed these ratings.

When measuring power line voltages with the 8950, 8952 or
8953-10, always connect the probe to the secondary side of
the circuit breaker. Connection to the primary side involves
the risk of electric shock and damage to the instrument.

Before using the instrument, make sure that the insulation on
the connection cords is undamaged and that no bare
conductors are improperly exposed. Using the products in
such conditions could cause an electric shock, so contact
your dealer or Hioki representative for replacements. (Model
9197 or 9198 CONNECTION CORD.)

Input/output terminal Maximum input voltage Maximum rated voltage to earth

8950 (input) 400 V DC max. 370 V AC/DC

8951 (input) 30 Vrmsor60V DC 30V rms or 60 V DC

8952 (input) 400 V DC max. 370 V AC/DC

8953-10 (input) 400 V DC max. 370 V AC/DC

8954 (input) 30 Vrmsor60V DC 370 V AC/DC

8955 (input) 30 Vrmsor60V DC 30V rms or 60 V DC

9322

When using grabber clips
ﬁg)oo V' DC, 1000 V AC (CAT | 1500 \/ DCJAC (CAT II), 600 V DC/AC (CAT Ill)

When using alligator clips
600 V DC/AC (CAT IT) 1000 V DCIAC (CAT I1), 600 V DC/AC (CAT Il)

EXT TRIG/ START -
STOP/ EXT SMPL

-5to +10 V DC

TRIG OUT/ GO/ NG/
EXT.OUT

Not insulated
-20V to +30 V DC
500 mA max./ 200 mW max.

2.11 Notes on Measurement
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/A WARNING I

A\ CAUTION

* In order to avoid accidents from electric shock, before
removing or replacing an input module, check that the
connection cords and thermocouple are disconnected, turn
off the power, and remove the power cord.

* To avoid the danger of electric shock, never operate the
instrument with an input module removed. To use the
instrument after removing an input module, install a blank
panel over the opening of the removed module.

* When making measurements on an AC power line for example,
using a voltage transformer, be sure to connect the voltage
transformer ground terminal to ground.

Difference between "370 V AC, DC" and "400 V DC max."
indication

370 V AC, DC: RMS value is displayed.

400 V DC max.: Instantaneous value is displayed.

The maximum input voltage (400 V DC max.) is defined as the
superposition of DC component and AC peak, as shown in the figure below.

AC DC DC+AC

+400 V DC S —
ov - E

-400 V DC

2.11 Notes on Measurement
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2.11.1 Maximum Input Voltage

8950 ANALOG UNIT/ 8952 DC/RMS UNIT
8953-10 HIGH RESOLUTION UNIT

8855 8950 H= ]
oD 8953-10 |y 400V DCmaxt .0\ ac. DC
5 i 370 V AC, DC
—

8951 VOLTAGE/CURRENT UNIT

H
8855 8951 connector 30 V rms or 60 V DC
L
A 30V rms or 60 v DC ]
BNC 3 30 V rms or
A
GND : '30Vrmsor60VDC ‘6OVDC
O
; |
L

8954 VOLTAGE/TEMP UNIT
8855 8954

T

30Vrmsor60vDC ¢
L—% 370 V AC, DC

370 V AC, DC

8955 F/V UNIT

8855 8955 HIF 30 Vmsor60 VDC 30V rms or

L—%
G(':‘D | 30vimsoreovpc | B0VDC

2.11 Notes on Measurement
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2.11.2 Using a Voltage Transformer

When making measurements on an AC power line for example, using a
voltage transformer, be sure to connect the voltage transformer ground
terminal to ground.

When the voltage transformer has a ground terminal

H |
8855 8950 " :‘;3 |€:

GND PT Input
? |

Voltage transformer

— (PT) ground terminal
—  Ground

When the voltage transformer has no ground terminal

8855 8950 H
GND

—— Ground

2.11 Notes on Measurement
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Chapter 3
Recorder & Memory Function

3.1 Overview of the Recorder & Memory Function

The recorder and memory 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) Simultaneous Display of Recorder and Memory Waveforms

(4) Time axis setting
10 ms/DIV to 1 h/DIV (recorder, 17 steps)
10 us/DIV to 5 min/DIV (memory, 20 steps)

(5) Time axis resolution 100 points/DIV

(6) Storage capacity
32 M words (DIV) 10000 (Recorder) 20000 (Memory)
128 M words (DIV) 40000 (Recorder) 80000 (Memory)
512 M words (DIV) 160000 (Recorder) 320000 (Memory)
Desired setting: in addition to the above recording lengths, 1-division steps
up to the highest division are possible

(7) Display format
Single, dual, quad, oct screen display
(8) Printing
Real-time print (recorder only), manual print, partial print, report print,
screen hard copy can be printed.
(9) High-quality print
Smooth print function approximates analog waveform.
(10) Additional recording function
The first set of measurement data is preserved, and recording of the second
set of measurement data starts after the first set.
(11) Logging function
Numeric printout of waveform data

3.1 Overview of the Recorder & Memory Function
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3.2 Operation Sequence (REC&MEM)

Preparation

See Chapter 2

Basic Settings

Installation of the Instrument

Turn on the power

Connect the inputs

Settings on the STATUS screen

See Section 3.3

Press the STATUS key to display
the STATUS screen.

MENU REC&MEM *91-11-21 08:47:52

ONE CH] RECORDER MEMORY

TisTl|® [Tine/Div 10ms/DIV 10045 /DIV
ST Sam | inz (1s/5) (1as/5)
Shot 30DV 36DV

Max_Shot ( 10806DIV) | ( 20808DIV)

m
EE
E
E
3

[EITRIGGER .
TRIGGER] Recording Time (300.6ms) (3.006ms)

[EISTATUS

Format SINGLE
Function MEMORY
Record Add OFF

INTERFACE]
INITIAL IZE|
SELF_CHECK]

Function

— Time axis range
(Recorder/Memory
waveform setting)

— Recording length

— Display function

| Display format

' Make function mode settings. Press the function keys to select.
Operation Guide

Setting the printer

See Section 3.6

Saving the file

See Section 3.7

Advanced Settings
(Use this function, if necessary.)

Settings on the STATUS2 screen

— Additional recording

Setting the print
mode

Setting the print
mode

Auto save function

Memory segmentation
See Chapter 6

Select the recorder and memory
function.

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

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

Select the waveform data
(recorder/memory) on the
waveform display screen.

Select the format type for the
waveform display screen.

Set whether additional recording
is required.

Select the format, waveform, or
numerical value should be used
to output measured data and
calculation results.

Select whether or not to print out
the waveform automatically after
it is captured.

Select whether or not to save the
waveform automatically after it is
captured.

3.2 Operation Sequence (REC&MEM)
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Setting the input channel See Quick Start Chapter 6

Settings on the channel screen——— Waveform display color

— Waveform display graph

— Voltage axis range

— Input coupling

— Logic input

— Magnification/compression along voltage
— Zero position

— Zero adjustment

— Low-pass filter

— Variable function (See Section 5.2)

Settings the advanced function—— scaling function (See Section 5.3)

— Comment function (See Section 5.4)
— Vernier function (See Section 5.6.3)

Setting the trigger function Trigger mode
See Quick Start Trigger source
ee Wuick Sta Pre-trigger
Chapter 7 99

Trigger selection

Start measurement

¢ Press the START key and the LED lights.
® When the trigger conditions are met, measurement start.
® Press the STOP key and the LED goes out after measurement has finished.

Processing measurement data — Printing the measurement data (See Chapter 10)

Saving the measurement data (See Quick Start Chapter 10)

Using the A ® B cursor (See Quick Start Section 8.2)
Magnification/compression ratio along time axis
(See Quick Start Section 8.3)

Measurements on display screen—E Waveform scrolling (See Quick Start Section 8.1)

Stop measurement

Setting the system ‘ Set up (See Quick Start Section 9.2)

File (See Quick Start Section 9.3
Press the SYSTEM key to display the ( )

SYSTEM screen. (See Quick Start Chapter Printer (See Quick Start Section 9.4)
9) Interface (See Chapter 11)

Initialize (See Quick Start Section 9.5)
Self-check (See Quick Start Section 9.6)

3.2 Operation Sequence (REC&MEM)
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3.3 STATUS Settings (REC&MEM: STATUS Screen)

Press the STATUS key to access the STATUS screen. This section explains
how to set the STATUS screen of the recorder and memory function. See
the corresponding sections for items that can be set in the Waveform display
or CHANNEL screens.

Waveform display screen: See Section 3.5

CHANNEL screen: See Quick Start Section 6.3

See Sections

REC&MEM 01=11-21-08:47:52 3.3.1

MENU
IECHANNEL
L RECORDER MEMIRY
s | G 16ms/DIV 168y DI 3.3.2
SCALING Sampling {1us/S) {1us/S)
COMMENT Shaot 3aD1v il 333
[EITRIGGER Max Shot {  16600DIY) {  20008DIV)
TRIGGER] Recording Time { 300.0ms) ( 3.000ms)
EISTATUS
Farmat SINGLE 3.3.5
MEMORY DIV Function MEMORY 334
Record Add OFF

DISYSTEM

SET U

FILE SAV

PRINTE
INTERFACE
INITIALIZE
SELF CHECK

, , Make function mode settings. Press the function kevs to select.
Operation Guide
Y|

HiCEER

E

FEND
\'4

£

v A
MEMORY || RECORDER

G |

FET

The settings of memory segmentation function, see Chapter 6.

3.3 STATUS Settings (REC&MEM: STATUS Screen)
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3.3.1 Setting the Function Mode

The 8855 has four function modes. Select the Recorder and Memory
functions.

Procedure Screen: STATUS, CHANNEL, Waveform display, TRIGGER, SYSTEM
1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the top position.
3. Select the REC&MEM function key display.

Function
display Meaning
W . .
VEMORY - Memory recorder function
“ “R der functi
RECEEER| - Mecorder tunction
W . )
. - Recorder & Memory function
5[@: . ,
i~ - FFT function

Recorder & Memory Function Operation

During real-time signal recording with the recorder function, if an abnormal
phenomena latches the trigger, that period is recorded simultaneously by the
high-speed sampling memory recorder. Normal recorder operation is not
suspended during memory recording, so the real-time recording continues
through the abnormal phenomena.

Low-speed Recorder recording

High-speed Memory recording ﬂ

3.3 STATUS Settings (REC&MEM: STATUS Screen)
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3.3.2 Setting the Time Axis Range

—

Procedure 1

—

Procedure 2

Set the speed for inputting and storing the waveform of the input signal.
Time axis range setting expresses the time for 1 DIV. The sampling period is
1/100th of the set value for the time axis range. (100 samples/DIV)

The sampling period for the sampling recorder is set by the memory.

Screen: STATUS

. Use the Menu keys to display the desired screen.

. Move the flashing cursor to the Time/Div item.

. Move the flashing cursor to the time axis range for recorder or memory to
make the selection by using the Jog/Shuttle control, the function keys.
For the time axis range setting for the recorder, the TIME/DIV knob can be
also used.

Screen: Waveform display

. Press the DISP key to display the Waveform display screen.

. Move the flashing cursor to Function change and select REC&mem (recorder
waveform) or rec&MEM (memory waveform) by using the F4 function key.

. Move the flashing cursor to the time axis range item.

4. Use the Jog/Shuttle control, the function keys, or TIME/DIV knob to make the

NOTE

setting. The TIME/DIV knob can be used regardless of where the flashing
cursor is located.

® The sampling period of the recorder is the same as that set for memory, so
depending on the memory sampling period, the time axis may not be
settable for the recorder.

® When the time axis range for recorder is set to the fast range (greater than
200 ms/division), the real-time print setting is automatically off.

Combination of the recorder and memory time axis range.
Vertical axis: time axis range of memory waveform (/DIV), horizontal axis:
time axis range of recorder waveform (/DIV)

10 ms |20 ms|50 ms 100 ms200 mslSOO ms 1s 2s 5s | 10s | 3 1 min |2 min [ 5 min {10 min(30 min{1 hour

[

10 ps

20 us

50 us

100 ps

200 ps

500 ps

1ms

2ms

5 ms

10 ms

20 ms

50 ms

100 ms

200 ms

500 ms

2s

5s

o|0o (o |0 0o/ 0|0 06 06|00 06| 0 0 0|0 0 e 0 C

10s

30s

1 min

2 min

5 min

3.3 STATUS Settings

(REC&MEM: STATUS Screen)
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3.3.3 Setting the Recording Length

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

The recording lengths for the recorder and memory are set separately. Two
setting methods are available.

SELECT Select the recording length.

ARBITRARY Variable recording length can be selected by the user.

Screen: STATUS, Waveform display
Procedure 1 Constant recording length mode

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Shot item.

3. To set the recording length, move the flashing cursor to either Recorder or
Memory, according to which is to be set, and select SELECT.

4. Use the Jog control or the function keys to make a setting.

Function
display Meaning
ﬁ@ * Move the cursor up in the selection window.
@9 - Move the cursor down in the selection window.

. Setting the recording length to continuous
{cont) format.

Procedure 2 Variable recording length mode

1. Use the Menu keys to display the desired screen. Move the flashing cursor
to the Shot item.

2. To set the recording length, move the flashing cursor to either Recorder or
Memory, according to which is to be set, and select ARBITRARY.

3. Use the Jog/Shuttle control or the function keys to make a setting.

Function
display = Meaning
T@ * Increases in number. (+50)
ﬁ@ * Increases in number. (+1)
@9 : Decreases in number. (-1)
@  Decreases in number. (-50)

® [f the recording length is changed during measurement, measurement is
restarted using the newly set recording length.

® The memory capacity of 32 M words can accommodate up to 10000
divisions (recorder) or 20000 divisions (memory) of waveform data. With
128 M words, waveform data of up to 40000 divisions (recorder) or 80000
divisions (memory) can be saved. With 512 M words, waveform data of up
to 160000 divisions (recorder) or 320000 divisions (memory) can be saved.

3.3 STATUS Settings (REC&MEM: STATUS Screen)
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3.3.4 Display Function

The type of display waveform can be selected.

Procedure Screen: STATUS
1. Press the STATUS key to display the STATUS screen.
2. Move the flashing cursor to the Function item.

3. Use the function keys to make a setting.

Function
display Meaning
v . o
wen®, | - Memory waveform is displayed
7

e | - Recorder waveform is displayed

@E . Displays both the memory (MEM) waveform
R and recorder (REC) waveform

® The type of display waveform can be set by pressing the REC&MEM
function key on the Waveform display screen.

® The memory waveform in Recorder and Memory function can be also
displayed in memory recorder function.

® The display function setting cannot be changed during measurement.

® Starting up the 8855 with memory waveform display ON automatically
selects REC&MEM display.

3.3 STATUS Settings (REC&MEM: STATUS Screen)
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3.3.5 Setting the Display Format

* The style can be set for showing input signals on the screen display and

recording them on the printer.

* The styles single, dual, quad, and oct are available.

MENU RECSMEM °01-11-28 18:29:49

IEICHANNEL
o RECORDER VEMORY
LISTII® | Time/Div 18ms/DIV 18us/DIV
ﬂ Samp | ing (109ns/3) (100ns/5)
COMENTI|® |Shot .
r— Ve Short | Flashing cursor
Recording Time -
STATUS
5 Format SINGLE
Function MEMORY
Record Add OFF

?SYSTEH
SET UP]
FILE SAVE]
PRINTER]
INTERFACE]
INITIALIZE

Procedure Screen: STATUS

1. Press the STATUS key to display the Status
screen.

2. Move the flashing cursor to the Format item, as
shown in the figure on the left.

3. Use the function keys to select the display
format.

Function
e display  Meaning
Upmmn fuide | ZT?ﬁ?iZT‘“' layout of input siznals can be selected for display and
HIE|E Display and record the waveform in one graph.
i == SINGLE play grap
| - ] ]
Inu:ALI Display and record the waveform in two graphs.
— . .
= . Display and record the waveform in four
UAD graphs.
%m Display and record the waveform in oct graphs.

On the channel screen, set the graph position of the display screen or
waveform to be printed. This setting is valid when [Display format setting]
on the status screen is set to a format other than single screen.

~
01-11-08 18:04:11

- RECAHEM
[EICHANNEL ANALOG Procedure Screen: ONE CH, LIST (CHANNEL)
NE o Flashing cursor [t THo £H7 £H3
Ao HI RESO| AI RESO| CURRENT|  TEMP .
e TT\BT—m == m: m: = m| l. Pressthe CHAN key to display the Channel
correnT | [Grach GR1|  GR2|  GR3|  GR4|  GRS|  GR6|  GR7| GRS
EITRIGGER || [Mode | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE|  3275| VOLTAGE screen.
Range Sl Sl Sil/ Sl Sl Sl Sl Sl
ESTATUS Coupl ing It [ [ [ [ [ [ [ . e
G ww o e o e o || 2. Move the flashing cursor to the position of the
Zoom 1 1 1 X1 <1 1 <1 1
Position|  G0W|  Ss| oW  504|  S0%|  Sou|  Seh|  So% G'am to be set.
Varisble|  OFF|  OFF| _ OFF|  OFF| _ OFF|  OFF| _ OFF|  OFF
SYSTEM D S| S| S| sw|  sw|  Ssw|  sw| 5w .
5 | (e Som|  Som|  Sem|  Sem|  Sem|  S6m|  Som|  Som 3. Use the function keys or JOG control to make
FILE SVl |, . .
o e = |mayrryeres
s | == n\ m m i n m m ™ .
TACTZE| lLinits | -106m| -106n| 10| -108n| -10m| -106n| -100n| -100m Function
SELF CRECK|] [Unit v v v v v v v v display Meaning
| When the screen is partitioned, select the waveforms to display. and select
Dperaucm Guide the partition in which to display each channel®s wavemrm n the wavemms
are_hard to See due 10 overlaving. try changing the dis ﬁ@ .
./\- [ ) | o At Increases in number
MENU PAGE

®

Decreases in number

Setting the display function to memory waveform and recorder waveform
invalidates the display format setting.

3.3 STATUS Settings (REC&MEM: STATUS Screen)



3.4 Setting the Additional Recording Function

This records, regarding the memory as though it were recording paper.
As waveforms captured by the recorder are stored in the instrument's
memory, this machine can be operated as a paper recorder.

The memory capacity of 32 M words can accommodate up to 10000
divisions of waveform data. With 128 M words (after optional memory
expansion), waveform data of up to 40000 divisions can be saved. With 512
M words (after optional memory expansion), waveform data of up to 160000
divisions can be saved.

The waveform can be scrolled and printed out.

Switching the additional recording on and off affects the use of memory as
shown below.

(When the recording length is set to 30 divisions)

Additional recording: OFF Additional recording: ON
Initial recording Initial recording
Records 30 divisions of data Records 30 divisions of data

L 10000 DIV (No memory expansion) q . 10000 DIV (No memory expansion)
[* " [ "

"\ W

[ e

30 DIV 30 DIV

Second recording Second recording

Records a further 30 divisions of data New data is recorded from the end of
Initial measurements are erased, and new existing data without erasing the previous
data is recorded from the beginning of =~ measurements.

the memory.

" WMy

30 DIV 30 DIV 30 DIV

The first and second sets of
waveforms can be observed by
scrolling or printing the waveform.

Procedure Screen: STATUS

1. Press the STATUS key to display the STATUS screen.
2. Move the flashing cursor to the Record Add item.

3. Use the function keys to make a setting.

Function
display Meaning

O, * Additional recording is disabled.
o5 * Additional recording is enabled.

3.4 Setting the Additional Recording Function
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® Time values output to the printer and displayed on the screen with the
additional recording function enabled are equal to those of the most recently

acquired waveforms. Therefore, when measuring waveforms in a different
time axis range, always take that difference into consideration.

® When the 10000 (128 M words: 40000, 512 M words: 160000) DIV has
been reached, old data will be overwritten.

® In the recorder, the trigger mark (H) is written as the start position mark. In
an additional recording, the trigger mark is displayed in front of the most
recently entered data.

® [f auto-save is enabled, only newly acquired waveforms are saved. Even
when A and B cursors appear on the screen, no partial save is performed,
because the setting is disabled when the START key is pressed.

® A one-line data appears between the two measurements to delimit them.
(The line of data is vertical.)

® When using the 8953-10 HIGH RESOLUTION UNIT, 8954
VOLTAGE/TEMP UNIT, or 8955 F/V UNIT, and its additional recording
function is active, if logic input is activated during measurement, a logic
waveform is displayed, but the data is invalid. When measurement is made
with additional recording ON, the screen shows the logic waveform obtained
before additional recording was turned on, but the data is invalid. If logic
input is active, the analog data corresponding to that logic channel becomes
12-bit data. For details, see Quick Start Section 6.3.10.

3.5 Settings on the Waveform Display Screen (REC&MEM)

Explains the setting items on the Waveform display screen.

For details on setting, refer to Section 3.3.

When want to use the Jog/Shuttle control, press the VALUE select key. (The
selection window is not displayed.)

Pressing the F4 function key "REC&MEM" on the Waveform display screen
toggles screen between memory waveform and recorder waveform.

REC&mem Recorder waveform display in Recorder and Memory function
rec@MEM  Memory waveform display in Recorder and Memory function
REC&MEM Displays both the recorder waveform and memory waveform

3.5 Settings on the Waveform Display Screen (REC&MEM)
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©)

@® ©

1/

Function| |Time

10Ws/DIY/ (10045/5) | Tr 1 2]SINGLE]

REC&mem| |Shot

30D1% { 309.6ms)

1" { 10.80ms)

Setting items Selection Explanation
1. Function MEM, REC, FFT, Select function.
REC&MEM

2. Trigger mode
(recorder waveform)

SINGLE, REPEAT,
TIMER

Select trigger mode.

3. Pre-trigger
(memory waveform)

0 to 100%, -95%

Set the Pre-trigger.

4. Time Axis Range

10 ms/DIV to

1 h/DIV (REC)
10 us/DIV to

5 min/DIV (MEM)

Set the speed for inputting and
storing the waveform of the input
signal.

Time axis range setting expresses
the time for 1 DIV.

5. Magnification
/compression
along the time axis

x 1 to x 1/500 (REC)
x 10 to x 1/10000
(MEM)

By magnifying the waveform,
detailed observations can be made.
By compressing the waveform, an
entire change can be promptly
apprehended.

6. Recording Length

SELECT:

30 DIV to continuous
(REC)

30 DIV to 20000 DIV
(MEM)

ARBITRARY:

1 DIV to 10000 DIV
(REC)

1 DIV to 20000 DIV
(MEM)

Using channels: 8 ch

Capacity: 32 M words

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

Input channel settings

® Analog input
® | ogic input

Press the F9 (CH.SET) key on the
Waveform display screen to make
settings for the input channel on
the display. For details, see section

Trigger settings

Analog trigger

Press the F9 (CH.SET) key on the
Memory waveform display screen
to make trigger settings on the
display. For details, refer to Quick
Start chapter 7.

Level monitor function

Press the F8 (LEVEL
MONITOR) key on
the Waveform display
screen.

Refer to Quick Start Section 8.5.

VIEW function

Press the F7 (VIEW)
key on the Waveform
display screen.

Refer to Section 8.1.

3.5 Settings on the Waveform Display Screen (REC&MEM)
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3.6 Setting The Printer (Only When The 8994 PRINTER
UNIT Is Installed)

3.6.1 Setting the Print Mode

Select the format, waveform, or numerical value should be used to output
measured data and calculation results.

Waveform The smooth print function can be used, but print speed will
decrease.
Logging The data spacing interval also must be set.
Procedure Screen: PRINTER

(1) Setting the printer format

1. Press the SYSTEM key to display the PRINTER screen.
2. Move the flashing cursor to the Print Mode item.

3. Use the function keys to make a setting.

Function
display Meaning
A . Measurement data and the result of calculation
WAVE are printed as a waveform.
A - Measurement data and the result of calculation
LOGGING are printed as numeric data.

(2) Setting the smooth printing and print interval

1. When the waveform format is selected, determine whether to use the smooth
printing or not. When the numerical value is selected, set the print interval.
(unit: divisions)

2. Move the flashing cursor to the smooth print item or interval.

3. Use the function keys to make a setting.

Since 1 division represents 100 samples, the print interval "0.01" refers to a
printout of every sample (no print interval). If the set print interval exceeds
recording length, only the first point is printed.

Smooth printing is available for memory waveform.

3.6 Setting The Printer (Only When The 8994 PRINTER UNIT Is Installed)
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3.6.2 Setting the Real-time Printing Function

The input waveform (recorder waveform) is continuously printed in real
time.

Procedure Screen: PRINTER
1. Press the SYSTEM key to display the PRINTER screen.
2. Move the flashing cursor to the Realtime Print item.
3. Use the function keys to make a setting.

Function
display Meaning

Str | ¢ Printing is disabled.
% * Printing is enabled.

® When the recorder's time axis is set to 200 ms/DIV or faster, the real-time
printing settings are automatically disabled. Further, when the time axis

range is set to a speed faster than 200 ms/DIV, Real-Time Printing is
automatically disabled.

® While the printer always outputs the data at the measurement magnification
in recording mode, the waveform on the screen is reduced in size at the
ratio shown in the table below, depending on the time-axis range.
50 ms/DIV x 1/2, 20 ms/DIV x 1/5, 10 ms/DIV x 1/10

® Setting a time axis range faster than 1 s/DIV may result in light printing.

3.6 Setting The Printer (Only When The 8994 PRINTER UNIT Is Installed)
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3.7 Setting the Auto Save Function

Procedure

When the function is enabled, measurement data are automatically stored on
a floppy disk, PC card, MO disk or connected SCSI device after they are
captured and the recording is completed. The Auto Save function stores a
file in the directory currently selected on the file screen.

Screen: STATUS

. Press the SYSTEM key to display the STATUS screen.
2. Move the flashing cursor to the Auto Save item.
. Use the function keys, select the media for auto saving.

Function
display Meaning

OFF - Auto save is disabled.

* Automatically stored on floppy disk

-
®
()
T
]
=l

* Automatically stored on PC card.

- Automatically stored on connected SCSI
M0 7 HDD device.

* Automatically stored on MO disk.

- Z\
> |~

* Automatically stored on LAN.

. Move the flashing cursor to type, and select the format.

Function

display Meaning
Ry : Data are stored as binary data.
Wﬁgfﬂ * Data are stored as text data.

Data stored in the text format is not readable by the 8855.

. When the data format to be saved is set to text data, the intermittent setting

item is displayed. Use the function keys or Jog/Shuttle control to make a
setting.

. Set the file name. For the input method, refer to Section 5.4.3.

When using auto-save, a number is appended to the name you specify as the
file name. This then becomes the file name. If you start procedures before
specifying a file name, AUTO is automatically enabled.

. Set whether a new directory is created when measurement data is saved.

. Select the channels to be saved. Move the flashing cursor to the Channel to

Save item.

3.7 Setting the Auto Save Function
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NOTE

9. When Media is selected, the Storage method item appears.

Function
display Meaning
. When [Make directory] is set to [NONE], auto-
NORMAL " save is cancelled when the storage
SAVE media is full, or when the directory's file count
exceeds 5000.
When [Make directory] is set to [EXIST], a new
directory is created each time the current
directory's file count exceeds 5000, until the
storage media fills up, causing auto-save to

cancel.
. When the media becomes full, old files are
DEIQ\EEE " deleted to make room for automatic storage.

When 1 Block Save is selected with the Binary
Format, the file extension 'MEM' or 'REC' are
deleted. If sequential save is selected, or if the
saving data is 'R&M’, this setting is invalid.
When All Block Save is selected with the
Binary Format, this operation is disabled.

With the text format selected, files with the
extension 'TXT' are deleted.

10. Set the data save area.
Select to save all of the waveform data or only the data between cursors A
and B.

11. Select the item to be stored.

Function
display Meaning

7
RECORDER

E@ * 1 block save of memory data

MEMORY

- 1 block save of recorder data

v

R&M

* All block save both recorder and memory data

® File names consist of 8 characters. With auto-save, since numbers are attached
to the end of file names, long file names are truncated when this number is
appended to the end of the file name.

® When automatic storage is selected for both recorder and memory data,
automatic storage is activated (an index file is created). If only recorder or
memory is set for storage, 1 block save is performed.

® When auto-save is enabled, the storage channel cannot be selected. Data for the
channel for which the waveform is displayed is saved. For details on auto saving
file name, see to Quick Start Section 10.7.

® When the recording length of the recorder is set to "CONT.", the auto-saving
cannot be made a setting.

® When cursor A and B are enabled, their setting will be preferred.

® [f additional recording is enabled, only newly acquired waveforms are saved.
Even when A and B cursors appear on the screen, no partial save is performed.

® The same media is used for both the recorder and memory. Separate media
cannot be selected.

® The directory and the number of files that can be stored in the directory are
limited. For details, see Quick Start Section 10.7.

® During automatic storage, if the STOP key is pressed to interrupt measurement,
waveforms taken prior to the interruption are stored automatically.

® Do not use the symbols +, =, and [,] in a file name. A file containing any of
these symbols in its file name cannot be processed under Windows 2000 or XP.

3.7 Setting the Auto Save Function
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3.8 Simultaneous Display of Recorder and Memory
Waveforms

A recorder waveform and memory waveform can be displayed
simultaneously on the screen.

Function| [Time [ 108ms/DIV (145/8) |Trig[SINGLE] ]  20% ] 703-01-06 15:23:29

e e e, LE[ o] 2o This allows trigger activation using memory to
analyze in detail an incident that occurs during
recording.

Top :Recorder waveform

Bottom :Memory waveform

Time 1009us/DIV (1us/S) x1/18 ( 1.98ms)

‘ EE i
M/ o -

£ 10ms 28ins)

oY A E CH10 i}
VEMORY || RECORDER || POWER FFT seARCH JUMONTTOR J{_cH.SET JWMARUTRIG

Use with memory segmentation
By using memory segmentation, you can divide an incident during recording
on the recorder into a set number of blocks.

| T vy TrEEE The numbers shown on the recorder waveform
’ display at the top represent the number of times

data is loaded into memory blocks and the related

Time 108us/DIV {

5/S) x1/19 ( 1.98ms)

N R -
1 v . .

View
i | i N~

i 2 4

E15ms 81-06 19:25:54.5 15ims]

BLOCK
or
POSITION i e MOVE VIEW

TRIG. PEAK TIME

Waveform scroll

When the blinking cursor is on the time axis or zoom for the memory waveform
at the bottom of the screen, or when the VIEW function is ON, the MEM
waveform can be scrolled. Otherwise, the REC waveform can be scrolled.
Search

Search will be performed on the MEM waveform. To search the REC waveform,
switch the screen for REC waveform display only.

The waveform print after measurement, numeric data print, and
A/B cursors are for MEM waveforms only.

* There is dead time between recorder startup and memory startup (trigger
standby) due to internal processing.

* When memory segmentation has been performed, dead time occurs due to
display and interblock processing.

3.8 Simultaneous Display of Recorder and Memory Waveforms
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3.9 Start and Stop Operation (REC&MEM)

Setting the 8855
® STATUS Settings
® Channel Settings
® Trigger Settings

!

Measurement start

Recorder  Memory |
waveform waveform

Trigger condition
are met

PR —

Recording end

d

Measurement end

Trigger mode SINGLE
REPEAT

TIMER

See Section 3.3, "STATUS Settings", Chapter 5, "Input Channel
Settings", Quick Start Chapter 7, "Trigger Functions."

Press the START key and LED light.
Setting the trigger to Timer causes a delay until the set time.
Displays "Storing" during storing the recorder waveform.

When the printer is enabled, the recording waveform is printed
at the same time it is displayed.

Using the VIEW key to display the time (from measurement
started time).

Data recording starts when trigger condition of memory
waveform is met.

When Pre-Trigger is enabled during waveform storage, if the
trigger conditions are met before the trigger point, data
collection begins at that time.

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

Auto save is executed.

End of measurement

Starts measurement again.
Waveform data stored in memory blocks is cleared.
Press the STOP key.

Measurement is repeated at the set time interval until the
specified stop time.

During storing the waveform data, the following message is displayed:
"MEMORY WAVE WAIT TRIG": Waiting for trigger

"MEMORY WAVE STORING": Storing memory waveform
"MEMORY WAVE STORE END": End of storing memory waveform
When using the sequential save function:

"MEMORY WAVE XXX/000": Displays stored block

(XXX: the last stored block, 000: number of memory divisions)

Numeric operation is possible using the memory function for a memory
waveform loaded using the Recorder & Memory function. When memory

segmentation is OFF, waveform processing is also possible. Note that when
waveform processing is performed, the recorder waveform loaded by the
Recorder & Memory function will be lost.

3.9 Start and Stop Operation (REC&MEM)
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Chapter 4
FFT Function

4.1 Overview of the FFT Function

The FFT function has the following features.

(1) FFT (Fast Fourier Transform) processing can be performed on input signal
data for frequency analysis.

(2) Frequency range
133 mHz to 8 MHz

(3) Frequency resolution
1/400, 1/800, 1/2000, 1/4000 of frequency range

(4) 12 types of analysis functions
Storage waveform, linear spectrum, RMS spectrum, power spectrum, auto-
correlation function, histogram, transfer function, cross-power spectrum,
cross- correlation function, unit-impulse response, coherence function, octave
analysis

(5) Analysis modes
I-channel FFT, 2-channel FFT

(6) Analysis of data stored with memory recorder function and recorder and
memory function possible

(7) Switchable anti-aliasing filter
Automatic selection of cutoff frequency to match frequency range (8953-10
HIGH RESOLUTION UNIT)

® We recommend using an input module equipped with an anti-aliasing filter
that can be enabled to minimize sampling distortions during FFT analysis.

® Refer to Appendix 3.9, "FFT Function" for more information about aliasing
distortion and anti-aliasing filters.

4.1 Overview of the FFT Function
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4.2 Operation Sequence (FFT)

Preparation

See Chapter 2

Basic Settings

o

Installation of the Instrument

Turn on the power
Connect the inputs

Settings on the STATUS screen

See Section 4.3

Press the STATUS key to display
the STATUS screen.

*01-11-09 19:04:54

MENU FFT
[GICHANNEL
m FFT Mode 1 CHANNEL Format SINGLE
LIST] Frequency Range 808kHz Averaging TIME-LINEAR
SCAL ING| Sampling point 1008 Number 16
COTENT] Window EXPONENTIAL | [Dot-Line LINE
[EITRIGGER Coefficient 20% | [Comparison T
Peak PEAK Stop Made GO3NG
EISTATUS Reference NEW DATA
Octave Filter NORMAL

FFT Mode wl w2 Y Axis X Axis

GR1 OCTAVE ANALYSIS| CH1 LIN-MAG

1/3 0CT

TNTERFACE Wave Scale Lower Upper Unit

INTTIALIZE| GRY n MANUAL 6.6000 5.0000 v

SELF_CHECK]

Gperation Gulde | Make function mode settings. Press the function keys to select.

®@ N

Setting the printer

See Section 4.4

Saving the file

See Section 4.5

Function

— FFT mode

— Frequency range

— Number of FFT point

L Window function

— Display format

— Reference data

FFT analysis mode

— Averaging

— Interpolation

Waveform
evaluation

Setting the print
mode

Setting the print
mode

Auto save function

Select the FFT function.

Select the using channels (1
channel or 2 channels)

Set the maximum value of
frequency range.

Set the number of points for
FFT analysis

Set the window function to get
input signal.

Set the display and print formats
for the input signal or analysis
result.

For single and dual screens, set
peak value display.

Set the new data or memory
waveform data for the FFT
analysis.

FFT analysis mode
Analysis channel

X- and Y- axis display
Display scale

Set the averaging type and
count.

Select waveform display format
(dot/line)

(item setting/stop mode)

Select the format, waveform, or
numerical value should be used
to output measured data and
calculation results.

Select whether or not to print out
the waveform automatically after
it is captured.

Select whether or not to save the
waveform automatically after it is
captured.

4.2 Operation Sequence (FFT)
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Setting the input channel See Quick Start Chapter 6

Settings on the channel screen———— Waveform display color

— Voltage axis range

— Input coupling

— Magnification/compression along voltage
— Anti-aliasing filter

— Zero position

— Zero adjustment

— Low-pass filter

Settings the advanced function———— Comment function See Section 5.4
Setting the trigger function Trigger mode
Trigger source
See Quick Start Pre-trigger
Chapter 7 Trigger selection

Start measurement

¢ Press the START key and the LED lights.
® \When the trigger conditions are met, measurement start.
® Press the STOP key and the LED goes out after measurement has finished.

Processing measurement data — T Printing the measurement data (See Chapter 10)

Saving the measurement data (See Quick Start Chapter 10)

Measurements on display screen——— Using the A-B cursor (See Quick Start Section 8.2)

Stop measurement

Setting the system Set up (See Quick Start Section 9.2)
Saving the file (See Quick Start Section 9.3)
Press the SYSTEM key to display the Printer (See Quick Start Section 9.4)
SYSTEM screen. Interface (See Chapter 11)
See Quick Start Chapter 9 Initialize (See Quick Start Section 9.5)

Self-check (See Quick Start Section 9.6)

4.2 Operation Sequence (FFT)
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4.3 STATUS Settings (FFT)

Press the STATUS key to access the STATUS screen. This section explains
how to set the STATUS screen of the FFT function. See the corresponding
sections for items that can be set in the Waveform display or CHANNEL
screens.

Waveform display screen: See Section 4.6

CHANNEL screen: See Quick Start Section 6.3

See Sections 438 439
4.3.10 4.3.11
4.31 FFT "PI-11-09 19:04:54
4.3.2 ey “{FFT Mode 1 CHANNEL | [Format SINGLE
4.3.3 11T Frequency Range 800kHz Averaging TIME-LINEAR
~1Sampling point 1668 Humber 16
4.34 Window EXPONENTIAL Dat-Line LINE
4.3.5 g Coefficient 20% Compar ison ouT
I~ TrRiGRERHPeak PEAK Stop Mode GO&NG
4.3.6 STA;IEGEER [reterence NEW DATA
4.3.7 — . |Octave Filter HORMAL
4.3.17 o™ FFT Maode ¥ Axis Hobxis
1 CUCTAVE ANALYSITS |- L IN-MAG 143 OCT
4312 ST |
SETUPM || T
4.3.13 FILE SAVE -
4 3 14 ERINTEER
INTERFACE
4315 EELIAR T | s | B HANUAL
SELF CHECK

4.3.16

, ) Make function mode settings. Press the function keys to select.
Operation Guide

TEND y
NN ¥ [ 5E S
MEMORY RECORDER k&M FFT

4.3 STATUS Settings (FFT)
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4.3.1 Setting the Function Mode

The 8855 has four function modes. Select the FFT function.

Procedure Screen: STATUS, CHANNEL, Waveform display, TRIGGER
1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the top position.

3. Select the FFT function key display.

Function
display Meaning

E& * Memory recorder function

MEMORY.

=

recember| Recorder function

* Recorder & Memory recorder function

* FFT function

FFT

4.3.2 Setting the FFT Channel Mode

This setting determines whether only one channel (1ch-FFT) or two channels
(2ch-FFT) are used for FFT processing. When "I1ch-FFT" is selected, certain
FFT analysis modes will not be available.

Screen: STATUS
Procedure 1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the FFT Mode item.
3. Use the function key to make the selection.

Function
display Meaning

LCHANNEL * One channel

CHANNEL - Two channels

The following analysis functions are not possible in 1-channel FFT mode:
Transfer function (TRF), cross-power spectrum (CSP), cross-correlation

function (CCR), unit impulse response (IMP), coherence function (COH)

4.3 STATUS Settings (FFT)
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4.3.3 Setting the Frequency Range
The frequency range (frequency axis maximum value) can be set as follows.
The frequency range corresponds to the time axis range (TIME/DIV) setting
of the memory function.

Screen: STATUS, Waveform display
1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Frequency Range item.

3. Use the function key to make the selection.
You can also use the TIME/DIV knob to make the settings. In this case,
you can change the settings irrelevant of the position of the flashing cursor.

Procedure

Function
display Meaning
1}@ * Move the cursor up in the selection window.
@9 - Move the cursor down in the selection window.

el | - External sampling

® The anti-aliasing filter cutoff frequency is the same as the selected frequency

range.
® When "EXT." was selected, octave analysis cannot be carried out.

® To use external sampling, see Quick Start Section 11.1.4.

Frequency Range, Frequency Resolution, Window Width, Corresponding
Time Axis Range (when the number of FFT points is 1000)

Frequency range Frequency ) N Time axis
[Hz] resolution®[ Hz ] | \Vindow width [/DIV]
8 M+ 20 k 50 us 5 us
4 M*! 10 k 100 us 10 us
2 M+ 5k 200 us 20 us
800 k*! 2k 500 ps 50 us
400 k*' 1k 1ms 100 ps
200 k*! 500 2ms 200 ps
80 k*' 200 5ms 500 ps

40 k 100 10 ms 1ms
20 k 50 20 ms 2 ms
8 k 20 50 ms 5ms
4 k 10 100 ms 10 ms
2k 5 200 ms 20 ms
800 2 500 ms 50 ms
400 1 1s 100 ms
200 500 m 2s 200 ms
80 200 m 5s 500 ms
40 100 m 10s 1s
20 50 m 20s 2s
8 *2 20 m 50 s 5s
4 %2 10 m 100 s 10s
1.33 %2 3.33m 5 min 30s
667 m*2 1.67 m 10 min 1 min
333 m*2 0.83m 20 min 2 min
133 m*? 0.33m 50 min 5 min

4.3 STATUS Settings (FFT)
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The cutoff frequency of the anti-aliasing filter is the same as the selected

frequency range, except for the cases listed below.

*1: Anti-aliasing filter is OFF.

*2: Cutoff frequency is 20 Hz.

*3: FFT Number of Points values of 2000, 5000 and 10,000 correspond to
multiples of 1/2, 1/5 and 1/10, respectively.

*4: FFT Number of Points values of 2000, 5000 and 10,000 correspond to
multiples of 2, 5 and 10, respectively.

4.3.4 FFT Number of Points Setup

This setting determines the sample count (Number of Points) used for FFT
calculation. A higher setting increases the frequency analysis capability, but
also increases the processing time required.

Screen: STATUS, Waveform display
Procedure 1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Sampling point item.
3. Use the function key to make the selection.

Function
display Meaning

1000 * 1000 points FFT calculation

2000 2000 points FFT calculation

000 * 5000 points FFT calculation

10660 * 10000 points FFT calculation

4.3 STATUS Settings (FFT)
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4.3.5 Setting the Window Function

The window function defines the segment of the input signal that will be
processed. Window processing can be used to minimize leakage error.

Screen: STATUS, Waveform display
Procedure 1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Window item.

3. Use the function key to make the selection.

Function
display Meaning

RECT * Rectangular (effective on discrete waveforms)

HANNING * Hanning (effective on continuous waveforms)

— - Exponential (effective on decaying waveforms)

4. If EXPO. was selected, the coefficient item is displayed. Select the
attenuation ratio in percent, using the function keys or the Jog/shuttle
controls. If coefficient (attenuation ratio) is set to 0%, processing will be
carried out as 0.1%.

Function
display Meaning
ﬁ@ * Increases in number, small step
@9 * Decreases in number, small step

Waveform captured

Noise on attenuated waveform ! !
in one operation q

is reduced

I

100%

[ 10%
7110%

100%

When setting of exponential window function
attenuation ratio 10%

When measurements are taken using the Hanning window or exponential
window, note that the calculation results in the display of a value that is
lower than the amplitude obtained when using a rectangular window.

4.3 STATUS Settings (FFT)
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4.3.6 Setting the Peak Function

Display the peak or maximum value of the input signal and analyzed results.
This is available only when the Format is set to Single or Dual display.

Procedure

Screen: STATUS

1. Press the STATUS key to display the screen to be displayed.
2. Move the flashing cursor to the Peak item.

3. Use the function key to make the selection.

Function
display Meaning

OB - OFF
PEAK - Peak value
MAXIMUM - Maximum value

Function| [Freq. | 8@8kHz

FFT| [Window| RECTAN.

[Triz[REPEAT] ] ez%
[

| LINEAR(CH

8B0kHz]

=
SoaNonawwng

*61-11-09 19:05:4 Peak value dlsplay
45V When data at one point are higher than data

—— within the vicinity, the point is a peak. The 10
SaiE ordenry .
g o highest peaks are shown.
110kHz . v
ads o1 v Peak 1
e Sy 0. ® -—Data
— Peak 2

Maximum value display
Points with the 10 highest values are shown.

-8.5V

Maximum value 1

«— 2

4.3 STATUS Settings (FFT)
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4.3.7 Selecting Reference Data

Procedure

NOTE

Select data to be used for FFT processing.

Screen: STATUS

1. Press the STATUS key to display the STATUS screen.
2. Move the flashing cursor to the Reference item.
. Use the function keys to make a setting.

Function
display Meaning

wey para| - Capture new waveform data for FFT processing

cen | - Use stored waveform data for FFT processing

NEW DATA

Pressing the START key initiates measurement, reads the number of samples
specified as the FFT Number of Points, and FFT processing is performed.

FROM MEM

Pressing the START key initiates FFT processing of the specified FFT Number
of Points, from the start of the data (Memory Recorder or memorized
Recorder & Memory waveform) that has been stored in memory.

The starting point for calculation can be specified using the cursor on the
screen with the stored Recorder & Memory waveform displayed.

If the A-B cursors are used, the FFT calculation is performed on the
specified Sampling point beginning with whichever cursor is foremost.

When a memory waveform is selected, the frequency is automatically set to
correspond with the time axis as indicated in frequency range setup table in
section 4.3.3.

If a memory waveform is the reference data when the trigger mode is
Continuous and Automatic, FFT processing is performed on the waveform
data collected by the Memory Recorder function for the specified FFT
Number of Points, and then shifted by that amount and processed again,
until all data has been processed. (If the data is shorter than the FFT Number
of Points, no processing occurs.)

4.3 STATUS Settings (FFT)
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4.3.8 Setting the Display Format

You can set the format for displaying input signal waveforms on the screen
and recording them on the printer. The SINGLE, DUAL, and NYQUIST
formats are available.

Screen: STATUS
. Press the STATUS key to display the screen to be displayed.

2. Move the flashing cursor to the Format item.

—

Procedure

3. Use the function key to make the selection.

Single graph

Function

display Meaning
ST : Single screen

1 :

= - Dual screen
wimsr |- Nyquist screen

Dual graph

Nyquist graph

{' Tis[SIGLE] B

kel 0o
~rE4Em7 ch.SeT V‘NEA IS

e

10:65kHz

I (¥ K3
LR

.

~setn

LETE]

Displays the waveform on a

single screen.

NOTE

Divides the waveform display
screen into upper and lower

screens.

For the linear spectrum, cross
power spectrum, and transfer
function, displays the real-number
portion of the data for the FFT
calculation result on the X-axis,
and the imaginary number
portion of the data on the Y-axis.

The peak value is displayed on the screen and printed out, but it is not

recorded as the peak value in data storage.

4.3 STATUS Settings (FFT)
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4.3.9 Setting the Averaging Function

Procedure

® The averaging function allows capturing several instances of a waveform and

determining the average.

® This makes it possible to eliminate noise and irregular signal components.
® Averaging for the time axis waveform and frequency axis waveform can be

selected.

Screen: STATUS, Waveform display

1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the Averaging item.
3. Use the function keys to make a setting.

Function
display Meaning

OFF - Disable averaging
men| - Perform time axis waveform simple averaging
- Perform time axis waveform exponential
TIME-EXP averaging
. Perform frequency axis waveform simple
FREQ-LIN averaging
- Perform frequency axis waveform exponential
FREQ-EXP averaging
peacholn] Frequency axis waveform peak hold

4. Move the flashing cursor to the Number item, and set the time of averaging

count by using the Jog/Shuttle controls or function keys.

Function
display Meaning

1}@ * Move the cursor up in the selection window.

@9 - Move the cursor down in the selection window.

Time axis waveform averaging

(1) Averages collected waveform data

(2) FFT processing is then performed on the averaged values

When the trigger mode is AUTO

When the START key is pressed, data are captured even if trigger conditions
are not fulfilled after a certain interval. If averaging is applied to
unsynchronized input signals, the result will be meaningless.

Frequency axis waveform averaging

Unlike time axis averaging, the results are valid also if no trigger
synchronization is used. But if the characteristics of the input waveform
allow triggering, using the trigger for synchronization is recommended.
(1) Captured data first undergo FFT processing.

(2) Averaging is performed and the result is displayed.

4.3 STATUS Settings (FFT)
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Frequency axis peak hold

The specified number of samples are captured, and the peak value is held
(stored) for each frequency.

® For details on summing averaging and exponential averaging, refer to
Appendix 3.5.

® When averaging is used together with the waveform evaluation function,
waveform evaluation is carried out after the specified averaging count is
completed.

® After calculating the average, changing the analysis channel does not cause
recalculation.

FFT analysis mode and averaging

®: Setting is valid

- 1 Setting is invalid (has no effect)

Time axis Frequency
FFT analysis mode Y-axis ; axis Peak hold
averaging .
averaging
Storage waveform (Linear) °
LIN-REAL ° ° j
LIN-IMAG ° ° }
Linear spectrum LIN-MAG . ° °
LOG-MAG ° ° °
PHASE ° - -
LIN-REAL ° ° i
LIN-IMAG ° ° B}
RMS spectrum LIN-MAG ° ° °
LOG-MAG ° ° °
PHASE ° - B}
=) t LIN-MAG ° ° °
ower spectrum LOG-MAG o o o
Auto _correlahon (Linear) o o o
function
Histogram (Linear) °
LIN-REAL ° - }
LIN-IMAG ° - B}
Transfer function LIN-MAG ° ° °
LOG-MAG ° ° .
PHASE ° B, ]
LIN-REAL ° ° j
LIN-IMAG ° ° }
Cross power spectrum | LIN-MAG ° ° °
LOG-MAG ° ° °
PHASE ° - -
Cros§ correlation (Linean) . . .
function
Unit impulse response | (Linear) ° ° °
Coherence function | (Linear) ) ° °
. LIN-MAG ° ° °
Octave analysis LOG-MAG o o o

Same for linear spectrum, transfer function, and cross-power spectrum with

Nyquist display.

4.3 STATUS Settings (FFT)
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Averaging and trigger mode
(1) Trigger mode: SINGLE

1. After the START key was pressed, data are captured whenever the trigger
conditions are fulfilled, averaging is carried out, and then the waveform is
displayed.

Collected waveform data is averaged with the FFT time axis waveform and
FFT processing is performed. FFT processing is performed on the frequency
axis and the calculated result is averaged.

2. Trigger occurs when the trigger conditions are fulfilled again.

3. When the specified number of data has been captured, measurement stops
automatically. If the measurement was stopped prematurely with the STOP
key, the averaging result up to that point is displayed.

When the frequency When the time
axis waveform

H H axis waveform
[T

=p | Waveform capture m=» | Averaging = | Display m=p End

Trigger conditions

Input = fulfilled

A
I (for recording length) |

Waveform averaging count = less than specified number

Waveform averaging count = specified number

(2) Trigger mode: REPEAT

1. After the START key was pressed, data are captured whenever the trigger
conditions are fulfilled, and averaging is carried out until the specified
averaging count. The averaging result is shown on the display.

2. Trigger occurs when the trigger conditions are fulfilled again. The waveform
data is cleared and the trigger occurs when the trigger conditions are fulfilled
again

3. When the specified averaging count is reached, data up to that point are
discarded, and new data are captured for averaging. If the measurement was
stopped prematurely with the STOP key, the averaging result up to that point
is displayed.

When the frequency ZY(?seCV;;CngrrTrf
axis waveform

B nCly

=» | Waveform capture == | Averaging M= | Display m=» End

Trigger conditions

Input = fulfilled

(for recording length)

After specified count

The STOP key is p'ressed

4.3 STATUS Settings (FFT)
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(3) Trigger mode: AUTO
(Time axis waveform)
When the START key is pressed, data are captured even if trigger conditions
are not fulfilled after a certain interval. If averaging is applied to
unsynchronized input signals, the result will be meaningless.
(Frequency axis waveform)

1. After the START key was pressed, data are captured whenever the trigger
conditions are fulfilled, and averaging is carried out until the specified
averaging count. The averaging result is shown on the display.

2. When the specified number of data has been captured, measurement stops
automatically.

3. If the measurement was stopped prematurely with the STOP key, the
averaging result up to that point is displayed.

If the trigger condition does not occur within the specified period,
waveform data input begins anyway.

Tr'gng,fﬁf’e”dd't'Ons — V\é"’;‘;‘i{ﬁ;m —> | FFT = | Averaging k= | Display == | End

| |

Press the STOP key

Input  =—p

4.3.10 Setting the Interpolation (dot-line)

This setting determines whether the input waveform (sampling data) is to be
displayed and printed as a series of dots or a line using linear interpolation.

Procedure Screen: STATUS
1. Press the STATUS key to display the STATUS screen.
2. Move the flashing cursor to the Dot-Line item.

3. Use the function keys to make a setting.

Function
display Meaning

2 * Linear interpolation is not performed.

L@E * Linear interpolation is performed.

4.3 STATUS Settings (FFT)
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4.3.11 Setting the Waveform Evaluation

® Display format can be set on single screen or Nyquist screen.

® GO (pass) or NG (fail) evaluation of the input signal waveform can be
performed using an evaluation area specified by the user. This can serve to
detect irregular waveforms. After the evaluation result is generated, signals
are output from the GO/NG terminal. All the channels being displayed are

evaluated.

Procedure Screen: STATUS
1. Press the STATUS key to display the STATUS screen.
2. Move the flashing cursor to the Comparison item.

3. Use the function keys to make a selection.

Function
display Meaning

orp | - Disable waveform evaluation
e . Return NG if any part of the waveform leaves the evaluation
OUT area
«=mr |+ Return NG if the entire waveform leaves the evaluation area
?é * Evaluation area is created.
edit
Y
 Enable waveform evaluation area.
\, exec.

4. If Comparison is set to OUT or ALL-OUT, the Stop Mode item will be
displayed. Move the flashing cursor to this item.
5. Use the function keys to make a setting.

Function
display Meaning

. If GO is selected, recording and analysis will stop after an OK
GO result.
. If NG is selected, recording and analysis will stop after an NG
NG result.
& . If GO & NG is selected, measurement will stop regardless of
NG the evaluated results.
When a waveform evaluation area is created by the FFT function, the

waveform evaluation area created by the memory recorder function is
cleared. For details on the waveform evaluation, refer to Section 9.1.

4.3 STATUS Settings (FFT)
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4.3.12 Setting the FFT Analysis Mode

Used to select the FFT calculation method.

Procedure Screen: STATUS, Waveform display
1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the FFT Mode item.

3. Use the function keys to make a setting.
For details on analysis, please refer to 4.8 FFT Analysis Function.

MENU FFT *91-11-69 19:66:39
[EICHANNEL
ONE CH FFT Mode 2 CHANNELS Format SINGLE
LIsT] Frequency Range 800kHz hveraging OFF
SCALING Sampling point 1000
COMMENT] Window RECTANGLLAR Dot-Line LINE
EITRIGGER Compar ison OFF
TRIGGER| Peak PEAK
ESTATUS Reference NEW DATA
FFT Mod . Y oAxi K Axi
°® | Flashing cursor KIS His
EISYSTEM N
SET UP) GR1 TRANSFER FUNCTION| CH1| CH2 LIN-MAG LOG-Hz
FILE SAVE
PRINTER|
INTERFACE Wave Scale Lower Upper Unit
INITIALIZE GR1 u AUTD v
SELF CHECK
Operation Guide
MENU Cross CrossCor Cohere-
A V4 AN Transfer Power relation|| Imoulse || nse Octave
MENU TRE CSP CCR IMP COH OCT PAGE 1

Function Function
display Meaning display Meaning
Storase
Wa;ﬁé”“"  Stored waveform T‘“?ggfer * Transfer function
Linear Cross
SDE%E‘“W - Linear spectrum ngg‘" - Cross power spectrum
RMS CrossCor :
Spectrum . RMS Spectrum relation . Cros§ COfre'atlon
RMS CCR function
Power
Seectrun| 1 Power spectrum tmeulse |+ Impulse response
Auto Cor A : Cohere-
- . Auto correlation . .
relation| I . nse - Coherence function
ACR function COH
Hist
s - Histogram 0053;8 - Octave analysis

4.3 STATUS Settings (FFT)



66

4.3.13 Setting the Analysis Channel

Select the channel for FFT analysis.

Procedure Screen: STATUS, Waveform display
1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the w1 or w2 item.
3. Use the function keys or Jog/shuttle control, select the channel.

Function
display Meaning

1}@ * Move the cursor up in the selection window.
@9 * Move the cursor down in the selection window.
MENU FFT "P1-11-09 19:06:51
[EICHANNEL
ONE CH FFT Mode 2 CHANNELS Format SINGLE
LIST Frequency Range 800kHz Averaging OFF
SCALING Sampling point 1000
COMMENT Window RECTANGULAR Dot-Line LINE
EOJTRIGGER Compar ison OFF
TRIGGER] Peak PEAK
EISTATUS Reference NEW DATA
FIT Mode "1 Flashing cursor |*#1s
[EISYSTEM \
[ s GR1 TRANSFER FUNCTION| CH1| CH2 LIN-MAG LOG-Hz
FILE SAVE
PRINTER]
INTERFACE] Wave Scale Lawer Upper Unit
INITIALIZE GR1 u AUTD v
SELF CHECK
Operation Guide
MENU
e @ o]
MENL

NOTE ® The values for transmission interval and single impulse response are

calculated from (W2)/(W1).

® To analyze data without aliasing distortion due to sampling, we
recommend that you use a channel input module that is capable of FFT
analysis, such as the 8953-10 HIGH RESOLUTION UNIT.

4.3 STATUS Settings (FFT)
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4.3.14 Setting the X-axis and Y-axis Displays

Set the X and Y axis for display of FFT calculation results. Different units
can be selected for the X and Y axis. With some FFT analysis modes, one of
the axis cannot be set.

When external sampling is used, the X-axis (horizontal axis) expresses the
data count.

Procedure Screen: STATUS, Waveform display
1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Y Axis item.

3. Use the function keys or Jog control, select the channel. Set the x-axis in the
same way.

Y Axis

Function
display Meaning

L IN-REAL * Real number part (linear display)
Lmenuz| - Maginary number part (linear display)
Lt | - Amplitude (linear display)
L 0B-MAG * Amplitude (decibel display)
PHASE " Phase (degree display)

X Axis
Function

display Meaning

LIN-Hz - Frequency (linear display)

* Frequency (logarithm display)

LOG-Hz

(When octave analysis)

Function
display Meaning

s oer | - 13 octave
1 ger | - 11 octave
FFT Mode wl w2 Y Axis X oAxis |
Flashing cursor
GR1 TRANSFER FUNCTIOM| CH1| CHZ2 L IN-MAG LOG-Hz

4.3 STATUS Settings (FFT)



68

X and Y Axis Settings Available with each FFT Analysis Mode

. X Axis Y Axis
FFT analysis mode (horizontal axis) | (vertical axis)
STR Storage Waveform (Time) (Linear)
LIN-REAL
LIN-IMAG
LIN Linear Spectrum oot LIN-MAG
LOG-MAG
PHASE
LIN-REAL
LIN-IMAG
RMS RMS Spectrum t'(')\‘é'fﬁz LIN-MAG
LOG-MAG
PHASE
PSP Power Spectrum tl(,)\léljﬁz Il:l(’)\lc-;,\-/ll\fI‘EG
ACR Auto Correlation Function (Time) (Linear)
HIS Histogram (Volt) (Linear)
LIN-REAL
LIN-IMAG
TRF Transfer Function tg\l(:?tﬁz LIN-MAG
LOG-MAG
PHASE
LIN-REAL
LIN-Hz LIN-IMAG
CSP Cross Power Spectrum LOG-Hz LIN-MAG
LOG-MAG
PHASE
CCR Cross Correlation Function (Time) (Linear)
IMP Unit Impulse Response (Time) (Linear)
. LIN-Hz .
COH Coherence Function LOG-Hz (Linear)
ocT Octave Analysis ]ﬁ 88$ tglc-)’\-/ll\ﬁ\EG

The item shown by brackets (), it is fixed.

4.3 STATUS Settings (FFT)
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4.3.15 Setting the Wave Colors
Set the waveform display ON/OFF and the waveform color.

Procedure Screen: STATUS, Waveform display
1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the Wave item.
3. Use the function keys or Jog control, select the channel. Set the x-axis in the

same way.
Function
display Meaning
1}@ * Move the cursor up in the selection window.
@@ * Move the cursor down in the selection window.
ON * Waveform will be displayed in selected color.
orp | - Waveform will not be displayed.

4.3 STATUS Settings (FFT)
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4.3.16 Setting the Display Scale

The display scale for showing the FFT processing result can either be set
manually or automatically.

Procedure Screen: STATUS
1. Press the STATUS key to display the STATUS screen.
2. Move the flashing cursor to the Scale item.

3. Use the function keys to make a setting.

Function
display Meaning

@ - The vertical axis (Y-axis) scale is set automatically, depending on
AUTD the processing result.

@\ The vertical axis (Y-axis) scale can be set as desired, to match the
HantiAL * purpose of the measurement. This is useful for enlarging or reducing

the amplitude and for shifting the waveform up or down.

4. When MANUAL is selected, set the upper and lower limits to display and
record the processing result.

Setting range is -9.9999E+29 to 9.9999E+29. (exponent is E-29 to E+29).

"01-11-09 19:07:14

MENU FFT
[EICHANNEL
ONE CH|
LIS
SCAL ING)
COMMENT

[ETRIGGER

B
STATUS)

FFT Mode 2 CHANNELS Format SINGLE
Frequency Range 800kHz Averaging OFF
Sampling point 1000
W indow RECTANGULAR Dot-Line LINE
Compar ison OFF

Peak PEAK
Reference NEW DATA

FFT Mode wl w2 Y Axis K Axis

[EISYSTEM

GR1 TRANSFER FUNCTION| CH1| CH2 LIN-MAG LOG-Hz

Wave Scale Lower Upper Unit
GR1 n MANUAL 0.0000 5.0000 v

INTERFACE]

SET UP|

FILE SAVE
PRINTER]

[ INTERFACE]
[ INTTTAL [7E

SELF CHECK]

| Operation Guide

I
ey FEL L) )

Function
display Meaning
1.0 - A number pad will be displayed. Use the cursor and function keys to
\_input specify the value. Press [ fix.] F4 t o confirm.
 Reset to the default values.
\_reset
undo * Return to the previous setting.

- An input screen will be displayed. Use the cursor keys to move the
LIP-DOWN flashing cursor to each digit, and the function keys to edit each value.

® The unit (eu) setting is affected by the scaling setting. When scaling is

turned off, a unit of measurement range is displayed.

® The selected unit is displayed for those channels for which the scaling
function has been set.

® The X-axis setting for the histogram can be changed on the Waveform
display screen or the CHANNEL screen. (If the upper or lower limit value is
changed, the x-axis is changed.)

4.3 STATUS Settings (FFT)
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4.3.17 Octave Filter Setting

When octave analysis has been selected, two different filter types can be
chosen.

The characteristics of both filter types are within ANSI CLASS 3 tolerance
limits (1/3 octave only).

Procedure Screen: STATUS

1. Select "OCTAVE ANALYSIS" in FFT analysis mode, and the Octave Filter
item is shown.

2. Move the flashing cursor to the Octave Filter item.

3. Use the function keys to make a selection.

Function
display Meaning

. Filter characteristics approximate the characteristics used for

noRMAL | © conventional octave analyzers with analog filters.
Spectrum components outside the octave band are excluded totally
SHARP  and only the spectrum in the octave band is bundled and used for

analysis.

-+ -

1/1-octave (1/3-octave) 1/1-octave (1/3-octave)
normal filter characteristics sharp filter characteristics

This instrument does not use analog filters. It first determines the entire

power spectrum and then uses weighting by bundling the spectrum to
achieve the desired filter characteristics.

4.3 STATUS Settings (FFT)



72

4.4 Printout of FFT Processing Results
(When 8994 PRINTER UNIT is installed.)

4.4.1 Setting the Print Mode

Select the format, waveform, or numerical value should be used to output
FFT processing results.

Procedure Screen: PRINTER

(1) Setting the printer format

1. Press the SYSTEM key to display the PRINTER screen.
2. Move the flashing cursor to the Print Mode item.

3. Use the function keys to make a setting.

Function
display Meaning
WA\FE * The result of calculation are printed as a waveform.
A . . . .
i * The result of calculation are printed as numeric data.

(2) Setting the print interval
1. When the numerical value is selected, set the print interval. (unit: points)
2. Move the flashing cursor to the Interval item.

3. Use the function keys to make a setting.

Function
display Meaning

ﬁ@ * Move the cursor up in the selection window.

{L@ - Move the cursor down in the selection window.

4.4.2 Setting the Auto Print Function

Printout is automatically carried out after FFT analysis.

Procedure Screen: PRINTER
1. Press the SYSTEM key to display the PRINTER screen.
2. Move the flashing cursor to the Auto Print item.

3. Use the function keys to make a setting.

Function
display Meaning

OFF * Auto print is disabled.
v - Automatically print the FFT processing results to the
PRINTER internal printer.
% Automatically transfer the FFT processing results to
LA : the LAN connected device.

Optional 9333 LAN COMMUNICATOR is required.

4.4 Printout of FFT Processing Results (When 8994 PRINTER UNIT is installed.)
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4.5 Setting the Auto Save Function

The FFT analysis is carried out and measurement data are automatically
stored on a floppy disk, PC card, MO connected SCSI, or built-in MO/HD
device after they are captured. The Auto Save function stores a file in the
directory currently selected on the file screen. See Quick Start Section

10.13.2.

Procedure Screen: STATUS

1. Press the STATUS key to display the STATUS screen.
2. Move the flashing cursor to the Auto Save item.

3. Use the function keys, select the media for auto saving.

Function
display

maﬁ

o
)
lx]
B
e
=

MO _/ HDD

M%(EXT
LA%

Meaning

* Auto save is disabled.
* Automatically stored on floppy disk
* Automatically stored on PC card.

* Automatically stored on MO/HD.
- Automatically stored on external MO connected SCSI
device.

- Automatically stored on LAN-connected device.
(Optional 9333 LAN Communicator is required.)

4. Move the flashing cursor to type, and select the format.

Function
display

WAVE
BINARY

WAVE
TEXT

Meaning

* Data are stored as binary data.

. Data are stored as text data.

(Nyquist cannot be saved in the text format)

Data stored in the text format is not readable by the 8855.

5. Set the file name. For the input method, refer to Section 5.4.3.
When using auto-save, a number is appended to the name you specify as the
file name. This then becomes the file name. If you start procedures before
specifying a file name, AUTO is automatically enabled.

6. Set whether or not to create a new directory when saving.

7. Move the flashing cursor to method, and select the format.

Function
display

NORMAL
SAVE

DELETE
SAVE

Meaning

- When the media becomes full, automatic storage
stops.

- When the media becomes full, old files are deleted to
make room for automatic storage.

With the binary format selected, the file with the extension 'FFT' is deleted.
With the text format selected, files with the extension 'TXT' are deleted.

4.5 Setting the Auto Save Function
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NOTE ® File names consist of 8 characters. With auto-save, since numbers are

attached to the end of file names, long file names are truncated when this
number is appended to the end of the file name.

® When auto-save is enabled, the storage channel cannot be selected. Data for
the channel for which the waveform is displayed is saved.

® For details on auto saving file name, refer to Quick Start Section 10.7.
® When both auto-print and auto-save are enabled, auto-save takes precedence.
® For details on connected SCSI device, refer to Quick Start Section 10.4.

® The directory and the number of files that can be stored in the directory are
limited. For details, see Quick Start Section 10.7.

® Thinning is not applied with FFT data text format storage.

® 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.
Full-size lowercase letters: a to z
Full-size characters: m, |, €
Half-size symbols: +, =, [,]

4.5 Setting the Auto Save Function
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4.6 Settings on the Waveform Display Screen (FFT)

Explains the setting items on the Waveform display screen.

For details, refer to Sections 4.3.

When want to use the Jog/Shuttle control, press the VALUE select key. (The
selection window is not displayed.)

? ?f [ 1

Function

Fregq.

800kHz/ Trig|REPEAT] ] 0% *91-11-89 19:87:47

Window

FFT

RECTAN. [ FFT ]
GR1 | )
LINE

FFT Mode AR
wl CH1
¥ ofAxis LIN-MAG
#obxis LOG-Hz

o

L 300kHz

Setting items Selection Explanation
1. Function MEM, REC, FFT, Select function.
REC&MEM
2. Frequency range 133 mHz to 8 MHz (24 Set the maximum value of the
steps), EXT frequency axis.
3. Window function  Rectangular, hanning,  Set a window function that uses
exponential multiples when reading an input
signal.
4. Trigger mode SINGLE, REPEAT, Select trigger mode.
AUTO
5. Pre-trigger 0 to 100%, -95% Set the Pre-trigger.
6. Wave color ON/OFF, desired color  Set the waveform display to
ON/OFF and the waveform color.
7. Analysis mode Select from 12 items.  Selects the FFT analysis method.
See Section 4.8.
8. Analysis channel Select from channel 1 Selects the channel for FFT
to using channels analysis.
9. X-, Y-axis X axis Sets the X-and Y- axis for display
Frequency of FFT calculation results.

(linear/logarithm
display)

When octave analysis:
1/3, 1/1 octave

Y axis

Real number part
(linear), imaginary
number part (linear),
amplitude (linear/dB),
phase (deg)

With some FFT analysis mode, one
of the axis cannot be set.

4.6 Settings on the Waveform Display Screen (FFT)
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4.7 Start and Stop Operation (FFT)

Setting the 8855
STATUS Settings

Channel Settings
Trigger Settings

|

Measurement start

Trigger condition
are met

l

Recording start

Recording end

d

Measurement end

Trigger mode

SINGLE

REPEAT
AUTO

See Section 4.3, "STATUS Settings (FFT)", Quick Start Chapter
6, "Input Channel Settings", Quick Start Chapter 7, "Trigger
Functions".

Press the START key and LED light.

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-trigger standby" is shown on the display.)

When the trigger can be registered, the indication "Waiting for
trigger" is shown on the display.

Data recording starts when trigger condition are met.

When trigger mode selected AUTO, instrument waits for about
1 second for trigger conditions to be met. After this interval,
data recording starts, regardless of trigger state.

Displays "Storing".
When the printer is enabled, the recording waveform is printed
at the same time it is displayed.

When the STOP key is pressed twice during measurement, the
8855 is forcibly stopped.

The FFT calculation result display, auto-print, and automatic
storage is not performed.

After capturing measured data, the FFT analysis is carried out
and then the result is displayed.
Auto printout and auto save are executed.

End of measurement

Each time when trigger conditions are met, data are recorded
and memory contents are overwritten.

End of measurement in REPEAT and AUTO trigger modes
When the STOP key is pressed once during measurement, the
8855 acquires measurement data in an amount corresponding to
the set recording length, and the FFT analysis is carried, and
then the measurement is stopped. (FFT analysis result, auto
printout, auto save are executed.)

When the STOP key is pressed twice, the measurement is
stopped forcibly. (FFT analysis result, auto printout, auto save
are not executed.)

4.7 Start and Stop Operation (FFT)
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4.8 FFT Analysis Function

4.8.1 Storage Waveform [STR]

Function

Horizontal
cursor

Vertical
cursor

Example

Displays the time domain waveform of the input signal.

fa

Time Time axis display
Indicates the value of the specified TIME/DIV frequency
range.
(Refer to the table "Frequency Range, Frequency Resolution,
Window Width, Corresponding Time Axis Range" in Section
4.3.3))

Linear Indicates the value of the measurement range of the input

module in voltage units.

Stored waveform

R1 | |
FFT Mode STORAGE
wl CH1

Y Axis Linear
X Axis Time

E@ﬂé : e e . . vivgw

4.8 FFT Analysis Function



78

4.8.2 Linear Spectrum [LIN]

Function

Horizontal
cursor

Vertical
cursor

Displays the frequency domain waveform of the input signal, including
magnitude and phase information.

Major applications include:

® Determining the peaks of waveform frequency components

® Determining the levels of high and low harmonics

Fa = (fa)
= |Falexp(j0a)
= |Fal(cos < Ba + jsin < 0a)

LIN-Hz Frequency spectrum display as linear units.
The range is from DC to the maximum frequency range value.
LOG Hz Frequency spectrum display as logarithmic units.

The range is from between 1/400 and 1/4000 of value to the
frequency range value.

Real Linear display of real-number part of the data as voltage
(Nyquist mode)

LIN-REAL  Linear display of real-number part of the data as voltage
LIN-IMAG Linear display of imaginary-number part of the data as voltage
LIN-MAG  Linear display of analysis data as voltage
LOG-MAG Logarithmic display of analysis data as dB

(0dB reference value: 1 V peak=2V p-p)
PHASE Degrees (deg) display of phase component of data
Imag Linear display of imaginary-number part of the data as voltage

(Nyquist mode)

4.8 FFT Analysis Function
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Examples Linear spectra waveforms
Stored waveform Y-axis: LIN-REAL (X-axis: LOG-Hz)
GR1 | ] GR2 | |
FFT Mode STORAGE H FFT Mode LINEAR
wl CH1 i wl CH1
Y Axis Linear H Y Axis LIN-REAL
X Axis Time RN X &xis LOG-Hz
s 19ns] |lo- 1Ktz } 48kHz]
Y-axis: LIN-IMAG (X-axis: LOG-Hz) Y-axis: LIN-MAG (X-axis: LOG-Hz)
BRL n ST bod LNy
FET tode LieR S v G
. SRR Y Axi LIN-MAG
Y s LI S X i LOG-Hz
i e i S i T
Y-axis: LOG-MAG (X-axis: LOG-Hz) Y-axis: PHASE (X-axis: LOG-Hz)
N ] . ; .
¥ i ‘ FFT Mode LINEAR . 0% 00 O T B FFT Made LINEAR
e . ; ; wl CH1 JUOVRUUROOS VORS00 Ot - RN wl CHL
u Y Axis LOG-MAG i Y bxis PHASE
. . T 4[ . X Axis LOG-Hz SN I K bxis LOG-Hz
[i6. tkHz » % E 46kHz| 16 tkHz
Nyquist
GR1 | |
FFT Mode LINEAR
wl CH1j
Y Axis Imag
X Axis Real

-6.8 V:

4.8 FFT Analysis Function



80

4.8.3 RMS Spectrum [RMS]

Function

Horizontal
cursor

Vertical
cursor

Examples

Stored waveform

Displays the frequency domain waveform of the input signal, including
magnitude (effective value) and phase information.

The LOG-MAG displays of RMS spectrum and Power spectrum express the
same processing result.

Major applications include:

® Determining the peaks of waveform frequency components.

® Determining the effective values of frequency components.

1
Ra = 7 Fa DC components: Ra = Fa

= |Ralexp(j0a)
= |Ra|(cos .~ Ba + jsin .~ Ba)

LIN-Hz Frequency spectrum display as linear units. The range is from
DC to the maximum frequency range value.

LOG-Hz Frequency spectrum display as logarithmic units. The range is
from between 1/400 and 1/4000 of value to the frequency
range value.

LIN-REAL  Linear display of real-number part of the data as voltage

LIN-IMAG Linear display of imaginary-number part of the data as voltage

LIN-MAG  Linear display of analysis data as voltage

LOG-MAG Logarithmic display of analysis data as dB (0dB reference
value: 1 V rms)

PHASE Degrees (deg) display of phase component of data

RMS spectra waveform

Y-axis: LIN-REAL (X-axis: LOG-Hz)

{oms

GR2 | |
FFT Mode RMS
wl CH1
Y Axis LIN-REAL
X Axis LOG-Hz

GR1 | |
FFT Mode STORAGE
wl CHL

Y Axis Linear
X Axis Time

18ms] 118 1kHz H 46kHz

Y-axis: LIN-IMAG (X-axis: LOG-Hz) Y-axis: LIN-MAG (X-axis: LOG-Hz)
. Rl [ | [ LoleRe
FFT Mode RMS FFT Mode RMS
WEREL " ok [ bl THL
3 ¥ Axis LIN-1HAG : v s LIN-MAG
K hxis LOG-Hz \ : : : X Axis LOG-Hz
N AN
@.vlk‘Hvzv R N ABRHQ 118 1kHz . . 4@‘kHz

Y-axis: LOG-MAG (X-axis: LOG-Hz) Y-axis: PHASE (X-axis: LOG-Hz)

o, 1kHz

GRL | } Rz [
FFT Mode RIS | FFT Mode RIS
wl o THL

CH1

¥ Axis LOG-MAG D ¥ Axis PHASE
K Axis LOG-Hz I R IR B T | X Axis LOG-Hz

48;<Hz R A SRR

4.8 FFT Analysis Function
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4.8.4 Power Spectrum [PSP]

Displays the energy spectrum of the input signal, consisting of only
magnitude information.

Major applications include:

® Determining the peaks of waveform frequency components

® Determining the energy levels of high and low harmonics

Function

Horizontal
cursor

Vertical
cursor

Example

Stored waveform

Gaa = - Fa**Fa Fa*: complex conjugate of Fa

2

= —% {Re*(Fa) + Im? (Fa)}

~ L |Fd

DC component:

Gaa = Fa** Fa

Re (Fa): real number component of Fa
Im (Fa): imaginary number component of Fa

= {Re?*(Fa) + Im? (Fa)}

= [Fal?
LIN-Hz Frequency spectrum display as linear units. The range is from
DC to the maximum frequency range value.
LOG Hz Frequency spectrum display as logarithmic units. The range is

from between 1/400 and 1/4000 of value to the frequency
range value.

LIN-MAG  Linear display of analysis data as binary exponential voltage.
This expresses the energy component.

LOG-MAG Logarithmic display of analysis data as dB
(0dB reference value: 1 V° rms)

Power spectra waveforms

[lams

GR1
FFT Mode
wl

Y Axis
R Axis

108ms]

u
STORAGE
CHL

Linear
Time

Y-axis: LIN-MAG (X-axis: LOG-Hz)

Y-axis: LOG-MAG (X-axis: LOG-Hz)

1 J/\

GR1
FFT Mode
wl

Y Axis
X Axis

ug.lkHz

api]

| ] B H H GR2 | |
POWER FFT Mode POWER
CHL e N i : : wl CHL

— N
LIN-MAG k\vﬂu i H Y Axis LOG-MAG
LOG-Hz Wi H LOG-Hz

W o

118 1kHz 40kHz

4.8 FFT Analysis Function
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Overall value
The overall value is the total effective value obtained from the frequency
spectrum contained in the input signal. It is obtained by taking the square
root of the total of power spectra for all frequencies.

n

(Overall value) = |[PSPo+ Z PSPI  (vims)

i=1

PSPo DC component
PSP1 ith AC component

Compensation is applied to data for specified points captured before starting
FFT processing, to achieve the same overall value, also when a window
function other than rectangular window is used.

Window compensation value: ¥

Square wave: y = 1

’ 8
Hanning: y= || —
3
2 log(a/100)
Exponential: y= —_—
(0/100)* - 1

(o 1s a percentage with a range of 0 <= o < 100.)
If o s set to 0 with the exponential window function, processing will be
carried with o = 0.1.

4.8 FFT Analysis Function
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4.8.5 Auto Correlation [ACR]

Displays the degree of similarity between two points in the input signal
separated by time difference (7).
Major applications:

Function

Horizontal

cursor

Vertical
cursor

Example

Stored waveform

® Detecting a periodic signal contained in a noisy signal with an
improvement in signal-to-noise ratio.

® Checking the periodic signal components contained in a noisy waveform,
and periodic noise.

Raa

Time

Linear

®=9

| —

2r

1 (Gaa)

+oc .
- Gaa (w)exp(jor)dw

Time display. The center indicates the reference (t=0), the
right side indicates time lag (+1), and the left side indicates

time lead (-7).

Readings are between +1 and -1 (without units).

+1: the highest similarity for time differential t

0: the lowest similarity, -1: the polarity is completely opposite.
Due to the characteristics of the function, T=0 always results

in +1.

Auto correlation function waveforms

Auto correlation function

GR1 | |
FFT Mode STORAGE
wl CHL

¥ Bxis Linear

A Axis Time

GR2
FFT Mode

Wi
Y Axis
X Axis

]
AUTO COR.
CH1

Linear
Time

4.8 FFT Analysis Function
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4.8.6 Histogram [HIS]

Function

Horizontal
cursor

Vertical
cursor

Example

Stored waveform

Displays the frequencies of the magnitudes of sampled points.
Major applications include:

® Determining waveform imbalance

® Determining whether a waveform is artificial or natural from the
waveform distribution (most natural waveforms are regular sine waves).

Pa
Volt Linear display of the measurement range of the input module.
Linear Number of sample points for the time axis data (total:

specified points).

Histogram function waveforms

Histogram function

Jene

GR1 | | GR2 | ]
FFT Mode STORAGE FFT Mode HISTOGRAM
wl CH1

w2 CH1
Y Axis Linear Y Axis Linear
X Axis Time K fxis Valt

=
=
=

e
Sms] 0y Y oy

4.8 FFT Analysis Function
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4.8.7 Transfer Function [TRF]

Function

Horizontal
cursor

Vertical
cursor

Displays the transfer function (frequency characteristics) of the system being
measured calculated from input and output signals.
Nyquist diagrams can also be displayed, including magnitude and phase
information.
Major applications include:
® Determining filter frequency characteristics.
® Determining feedback control system stability through Nyquist diagrams.
® Determining the physical resonant frequency using an impulse hammer

and pick-up sensor.

Fb Fb * Fa* Gab

Hab = = =
Fa Fa ¢ Fa* Gaa

Gab|

|Gaa|

{cos(« Ob -« Ba) + jsin (<« Bb -~ Ba)}

LIN-Hz Frequency spectrum display as linear units. The range is from
DC to the maximum frequency range value.

LOG-Hz Frequency spectrum display as logarithmic units. The range is
from between 1/400 and 1/4000 of value to the frequency
range value.

Real Linear display of the real-number part of the input-to-output
ratio (Nyquist mode)

RIN-REAL Linear display of the real-number part of the input-to-output
ratio (no units).

LIN-IMAG Linear display of the imaginary-number part of the input-to-
output ratio (no units).

LIN-MAG  Linear display of input-to-output ratio (no units)
This expresses the amplitude component.

LOG-MAG Logarithmic display of input-to-output ratio as dB (no units)
This expresses the amplitude component.

PHASE Degrees (deg) display of phase component of data of input-to-
output ratio
Imag Linear display of the imaginary-number part of the input-to-

output ratio (Nyquist mode).

4.8 FFT Analysis Function
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Example

Stored waveform (input signal)

Stored waveform (output signal)

Transfer function spectra waveform

- GR2 [ ]
STORAGE FFT Mode STORAGE
Cht w2 £H2
Li Y Axis Linear
'?ﬁg X Axis Time
Y-axis: LIN-IMAG (X-axis: LOG-Hz)
(LA O GR1 | ] . /\ ' {1 GR2 n
: - FFT Mode TRANSFER : FFT Mode TRANSFER
: wl FER Foenbes bt S wl iy
VZAxis LIN-REQE RS NS VZAxis LIN—I%
s \-‘ X txis L0G-Hz b H X bxis LOG-Hz
|L0v b e i oo
Y-axis: LIN-MAG (X-axis: LOG-Hz) Y-axis: LOG-MAG (X-axis: LOG-Hz)
N BR1 n el e [
FFT Made TRANSFER] H - : : FFT Mode TRANSFER
G E wl CH1 HE H . e wl CH1
. W2 che (. : \ ol Log-Fiia
H Y bxis LIN-MAG] H ®is -
: : A txis LOG-Hz / : X Axis LOG-Hz
H_()__))// L ) )
lipies 4ok o, 05k 40k
Y-axis: PHASE (X-axis: LOG-Hz) Nyquist
506m
: GR1 | ] TRANSFER(CH1,CH2)
e FFT Mode TRANSFER | [[o i REAL
L wl CHL
e w2 CH2
R Y Axis PHASE
\ ' X Axis LOG-Hz
|lo:o5kHz 40kHz
-500m : :500m -5068m

4.8 FFT Analysis Function
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4.8.8 Cross Power Spectrum [CSP]

Function

Horizontal
cursor

Vertical
cursor

Displays the product of the spectra of two input signals.

The magnitude and phase information of the frequency components that are
common to both signals can be displayed.

Major applications:

Obtaining frequency components common to two signals.

Gab =1 Fa* ¢ Fb
2

1
= 9 |[Fa| * |[Fb|{cos(< Bb -« 0a) + jsin (< Ob -« 0a)}

LIN-Hz Frequency spectrum display as linear units. The range is from
DC to the maximum frequency range value.
LOG Hz Frequency spectrum display as logarithmic units. The range is

from between 1/400 and 1/4000 of value to the frequency
range value.

Real Linear display of real-number part of the data as voltage
(Nyquist mode).

LIN-REAL Linear display of real-number part of the data as binary
exponential voltage

LIN-IMAG Linear display of imaginary-number part of the data as binary
exponential voltage

LIN-MAG  Linear display of amplitude component as binary exponential
voltage

LOG-MAG Logarithmic display of the amplitude component as dB
(0dB reference value; 1V2rms.)

PHASE Degrees (deg) display of phase component of data

Imag Linear display of imaginary-number part of the data as binary
exponential voltage (Nyquist mode)

4.8 FFT Analysis Function



88

Example Cross power spectra waveforms
Stored waveform 1 Stored waveform 2
] - - BR2 [ ]
STORAGE : FFT Mode STORAGE
o | : : :
W2 oH2
Linear | ‘ i | ¥ his Linear
Time i HIH ! % Ais Tine
] 1
s : ) ' 2oms)
Y-axis: LIN-IMAG (X-axis: LOG-Hz)
Rt [ ] L L : : BR2 n
FFT Mode  CROSS POWER , FFT Mode  CROSS POWER
Wl ch i o : : vl o1
w? H H H 2 2
Y fxis LINRER L L ,/ A : v A is LIN-IMAG
X bxis LOG-Hz T : //..4- X Axis L0G-Hz
N
bioskf: ' e 49kHy llp o5kt - ' A 46kHz
Y-axis: LIN-MAG (X-axis: LOG-Hz) Y-axis: LOG-MAG (X-axis: LOG-Hz)
BRY u R b { e GRZ u
FFT Mode  CROSS POWER L FFT Mode  CROSS POWER
A 4 T A1 ' ' Ny ¥ te
i N ¥ Axis LIN-FAG o =l : \“ Y hxis LOG-1AG
B \\ ¥ Awis L0G-Hz : // : H X fxis LOG-Hz
. - LT
o.05 T ! » 40kHz] llp sk P ' ! 40kHz
Y-axis: PHASE (X-axis: LOG-Hz) Nyquist
250
: b GR1 ] CROSS POWER(CHL,CH2)
g SRR : pe] UFET Mode  CROSS POWER REAL
¥ hxis PHASE
H i ¢ X Axis LOG-Hz
: T
[ 4ikiz
250, . : . : 2507 | -250.4°
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4.8.9 Cross Correlation [CCR]

Displays the degree of similarity between two points separated by a time
difference (T) on two signals.

The degree of similarity is expressed as a function of the time difference (7).
Major applications:

® Obtaining the phase difference between two signals in time units.

® Obtaining a speed or distance by measuring the time delay.

Function Rab (1) = § ' (Gab)
1/ + oc )
= — | _» Gab * (w)exp(jor)dm
27
Horizontal Time Time display. The center indicates the reference (t=0), the
cursor right side indicates time lag (+7), and the left side indicates
time lead (-1).
Vertical Linear Readings are from +1 to -1 (no units).
cursor +1: the highest similarity between the input and output signals
for time differential T, 0: the lowest similarity, -1: the polarity
is completely opposite
Example Cross correlation function waveforms
Stored waveform (input waveform) Stored waveform (output waveform)
vvvvv 1 GR1 [ H H H H H H H H GR2 | |
FFT Mode STORAGE H : : : : : FFT Mode STORAGE
wl CH1 H H H H H H H H H » e
Y Axis Linear Y Axis Linear
X Axis Time K Axis Time
0ms 20ms] ons i i { { { { { { 20ms{
Cross correlation function
GR1 | |
FFT Mode CROSS COR.
wl CH1
w2 CH2
Y Axis Linear
X Axis Time

-10ms

4.8 FFT Analysis Function
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4.8.10 Unit Impulse Response [IMP]

Displays the frequency response of a system in the time domain.

A response waveform equivalent to the unit impulse function is obtained by
analyzing the input and output signals of the system being measured.

Major applications

Checking circuit time constants.

~-1
Function IMP = 37 (Hab)
Horizontal Time Time display. The center indicates the reference (t=0), the
cursor right side indicates time lag (+7), and the left side indicates
time lead (-7).
Vertical Linear Inverse Fourier conversion value of the transfer function (Hab)
cursor (no units).
Example Unit impulse response waveforms
Stored waveform (input signal) Stored waveform (output signal)

i GR1 | | L . . GR2 | |
i FFT Mode STORAGE i FFT Mode STORAGE
[ w1 CHI i . : . N iz
p e £
| v axis Linear | ‘ i | ! ‘ ¥ his Linear
f X Axis Time i HIH ! ' % Axis Time
| i 1 " .

s : 20msi

Unit impulse response

.| GR1 | ]
FFT Mode IMPULSE
wl CH1

Y oAxis Linear

X Pxis Time

ol

4.8 FFT Analysis Function
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4.8.11 Coherence [COH]

Displays the output signal component that is coherent (interference possible)
to the input signal, yielding a value from O to 1.

Major applications include:

® Evaluation of transfer functions.

® Determining the contribution of individual input lines to the output of
multi-input systems.

: Gab* * Gab
Function COH =
Gaa * Gbb
Horizontal LIN-Hz Frequency spectrum display as linear units. The range is from
cursor DC to the maximum frequency range value.

LOG-Hz Frequency spectrum display as logarithmic units. The range is
from between 1/400 and 1/4000 of value to the frequency
range value.

Vertical Linear The relationship between the two input signals. The degree of
cursor relationship is indicated from O to 1 on a linear scale (no
units).
For a single measurement, the coherence function returns 1 for all
frequencies. When measuring, be sure to use frequency averaging.
Example Coherence function waveforms

Stored waveform (input signal) Stored waveform (output signal)

g GR1 ] . e e ] GRZ u
| FFT Mode STORAGE FFT Mode STORAGE
L CHI R AR JUUR SOTOROE SO JUUR SOTOROE SO .

] we CHZ

B tigear) - LA HIH! ]\ | X eis e

s : 20ms|

Coherence

GR1 | |
FFT Mode COHERENCE
wl CH1
w2 CH2
Y Axis Linear

llo 1z

X Axis LOG-Hz

40kHz

4.8 FFT Analysis Function
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4.8.12 Octave Analysis [OCT]

Function

Horizontal
cursor

Vertical
cursor

This function displays the spectrum of a noise signal or other signal, using
1/1-octave or 1/3-octave band filters with fixed ratio.

Main uses

Frequency analysis of noise

OCT

1/1 OCT 1/1-octave band filtering
1/3 OCT 1/3-octave band filtering

LIN-MAG  Linear display of octave analysis value as voltage
LOG-MAG Logarithmic display of octave analysis value as dB

Vertical axis Display

LIN-REAL (real number)

LIN-IMAG (imaginary number)

LIN-MAG (amplitude) OCT
LOG-MAG (logarithmic amplitude) 10log (OCT)
PHASE

® For frequency analysis of a noise signal or similar, the signal is passed
through fixed-ratio band filters with 1/1-octave or 1/3-octave bandwidth.

® As opposed to the power spectrum function, where the signal is divided into
bands of identical width and the power in each band is displayed, octave
analysis divides the frequency axis evenly on a logarithmic scale and
expresses the level as a bar for each band.

® [n analog octave analysis, the octave band center frequencies and filter
characteristics are determined according to the ANSI CLASS 3 standard. In
the 8855, the power spectrum is measured first and bundling is then used to
perform 1/1-octave or 1/3-octave analysis. This allows the following analysis
functions:
5-band 1/1-octave analysis
15-band 1/3-octave analysis

® |5-band 1/3-octave analysis and filter characteristics of the 8855 correspond
to the ANSI CLASS 3 standard. However, in the upper bands of frequency
analysis, there are no leak components from higher frequencies.
For example, the 20 kHz band contains no leak components from the 25 kHz
band or other bands.

® [5-band 1/3-octave analysis
In this mode, the 400 spectrum lines of regular frequency analysis are
bundled into 1/3 octave bands and shown as a bar graph.

® 5-band 1/1-octave analysis
In this mode, the 400 spectrum lines of regular frequency analysis are
bundled into 1/1 octave bands and shown as a bar graph.

4.8 FFT Analysis Function
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Example Octave analysis waveforms

Stored waveform

GR1 | |
FFT Mode STORAGE
wl CH2
| | ‘ y i i { v axis Linear
|\( | HI | ’ | K Axis Time
1/1 octave analysis 1/3 octave analysis
R1 | ] B GR2 n
) - ) FET Mode DETéK% — FFT Mode OCTAVE
OO0 SO NS e " : e g w2 o3
Y Axis LIN-MAG Y Axis L IN-MAG
X Axis 1/1 0CT S _] X Axis 1/3 OCT
b T L.
1
: L o
[ 19] 1kHz [:15131.5kHz [ 31]1.25kHz : 467 4BkHz!
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Frequency ranges and measurable range widths (0: 1/1 OCT, 1: 1/3 OCT)
0: 1/1 OCT, 1: 1/3 OCT

Band No.| Center

1 o [N | m | m | 3

24 [4 m 0
23 [5m

-22 6.3 m
-7 |-21|8m 0
-20 |10 m

-19 1125 m
-6 |-18 |16 m 0
-17 120 m

-16 |25 m
-5 |-15(31.5m |0
-14 140 m

-13 |50 m
-4 112163 m 0
-11 {80 m

100 m
125m |0
160 m

200 m
250 m 0
315 m 1

400 m
500 m 0
630 m

800 m
1 0
1.25

1.6
2 0
2.5

3.15
4 0
5

6.3
8 0
10

12.5
16 0
20

25
31.5 0
40

50
63 0
80

100
125 0
160

200
250 0 |0
315

400
500 0 |0
630

1331333667\1.3 4 | g |20 | 40|80 |200|400|800| 2k | 4k | 8k |20k|40k|80K 2(|20 4E0 Bﬁo

2 M4 M8 M

-8

A A AaAlaAaAalaAaAalaaalaaala

A Al AaAalaAaAalaaalaaala

A A AaAlaAaAalaAaAalaaalaaala

A A AaAlaAaAalaAaAalaaalaaala

A Al AaAalaAaAalaaAalaaalaaa

A Al AaAalaAaAalaaalaaalaaa

A Al AaAalaAaAalaaalaaala

A Al AaAalaAaAalaaalaaala

A Al AaAalaAaAalaaalaaala

Al A Al Aalaaalaaalaa

Al A Al AalaAaalaaalaa

Al A Al AalaAaAalaaalaa

10

A Al AaAalaAaAalaaalaaalaaa

11

o

A Al AaAalaAaAalaaAalaaalaaa

12

o

WWW[WWW[WWN[NNON [N [N [ laaafaaana o o !
NS0 | RON |20 |ONO | ORD NS |0V |ooh | wNa|0©o | NOO|RWON| 2O N MU |oog
A N NS N [ N [ N

A A Al AaAalaaAalaaalaaa
A A AaAlaaalaaala

_ A ala
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Band No.

Center

11

13

frequency
(Hz)

133

333

667

20

40

80

200

400

800

2k

4k

8k

20k

40k

80k

200

400

800

2M

4 M

8 M

13

38
39
40

6.3 k
8 k
10 k

o

o

14

41
42
43

125k
16 k
20k

(@]
A aalaaa

15

44
45
46

25k
31.5k
40 k

(@] (@]
aAaaajlaaalaaa

16

47
48
49

50 k
63 k
80 k

A A AaAlaAaalaaalaaaa

17

50
51
52

100 k
125 k
160 k

18

53
54
55

200 k
250 k
315k

Al A Al A A AaAlaAaAaAalaaAalaaaa

19

56
57
58

400 k
500 k
630 k

Al A Al AaAalaAaAalaaalaaaa

20

59
60
61

800 k
1M

[S)
3
<

Al A AaAlaAaAalaaalaaalaaaan

21

62
63
64

< £

A AaAlaAAaAalaAaalaaalaaalaaa

22

65
66
67

3
<

A Al AaAalaaalaaalaaalaa

23

68
69
70

e I=Z=Zq |99
<

Sl A alaaalaaala

24

71
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Chapter 5
Input Channel Settings
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5.1 Overview

This section describes the various input channel settings.

This manual describes the advanced functions of the 8855.

For information on commonly used functions, refer to the Basics edition
(Quick Start Manual) of this manual.

ltem Screen Channel Display

Waveform Display Color o ° See Section Quick Start 6.3.1

Print Density ° ° See Section Quick Start 6.3.2

Waveform display screen ° - See Section Quick Start 6.3.3
When the display format setup on
Status screen.

Measurement Mode o - See Section Quick Start 6.3.4

Measurement Range L ° See Section Quick Start 6.3.5

Input Coupling o o See Section Quick Start 6.3.6

Magnification/Compression ° ° See Section Quick Start 6.3.7

Ratio Along the Voltage Axis

Zero Position o ° See Section Quick Start 6.3.8

Low-Pass Filter o ) See Section Quick Start 6.3.9

Logic Display Color o o See Section Quick Start 6.3.10

Logic Display Position ° ° See Section Quick Start 6.3.10

Zero Adjustment o ° See Section Quick Start 6.4

Variable Function ° - See Section 5.2

Scaling Function o - See Section 5.3

Comment function ° - See Section 5.4

Vernier - ° See Section 5.6.3

Probe o - See Section 5.7

Response o - See Section 5.9 (8952 only)

AAF o - See Section 5.10 (8953-10 only)

RJC ° - See Section 5.11 (8954 only)

Burn Out o - See Section 5.11 (8954 only)

Threshold value o - See Section 5.12 (8955 only)

Pull-up o - See Section 5.12 (8955 only)

Hold Function o - See Section 5.12 (8955 only)

Slope ° - See Section 5.12 (8955 only)

Functions o °

5.1 Overview




99

5.2 Setting the Variable Function

NOTE

* The variable function allows the user to modify the waveform position and
size.

The variable screen serves for setting the lower and upper limit of the
waveform display range.

The variable function can be set to ON or OFF for each channel
individually.

The function can also be combined with the scaling
function.

This is useful when wishing to display the sensor output over the full range
(full-span display).

Example:
Output from sensor — Scaling — After conversion
1.23 V min, 0 [eu] min,
5.78 V max. 10 [eu] max.
10V
578V 10 eu
v /—\/\/\/ -
oV

The scaling function allows conversion of the voltage output by the sensor

into a desired physical quantity.

But unless the setting is changed as shown below, the display will continue
to show the waveform of the sensor output voltage (with the measurement

range and zero position as set on the channel screen). To use the full-span

display, make the following setting:

Lower limit: 0 [eu], Upper limit: 10 [eu]

10 eu

Variable function: ON
10 eu

»
>

Oeu

Oeu

When variable automatic correction is ON, the variable upper and lower
limits will be corrected according to the scaling and voltage axis range. The
upper and lower limits will not be corrected when variable automatic
correction is OFF.

For instructions on how to set variable automatic correction, see Quick Start
Section 9.2.4, "Automatic Variable Scale" of quick start manual.

5.2 Setting the Variable Function
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MENU MEMORY *01-05-29 16:11:48
Do W o [ Procedure Screen: ONE CH, LIST (CHANNEL)
I -0.01006 V Ao [ HI Resp] Resolution  16bit—12bit
LIST| W e Gl 3
— o . 1. Press the CHAN key to display the Channel (ONE
COMMENT (1LSB = 1254
EITRIGGER Cow! ing 0 CH, LIST) screen.
Lt ™ Flashing cursor ) )
SR T I ~ 2. Using the cursor key, move the flashing cursor to
HEMORY DIV] Zoom x1 Variable ON . o, .
iz | T I 7 T S TR T the variable position of the channel to be set.
Position % [ 56.000 1 Lower [ -10.000m]
ISYSTEM
SET UP] Scaling ENG
FILE SAVE] Scaling Kind RATIO Unit v ]
PRINTER| Eun [ 1.6008 ] Offset [ 0.0000 1
INTERFACE
INITIALIZE] L
SELF CHECK] Comment [CH1 COMMENT

Operation Guide

OFF ON reset
N VEMIRY *01-85-29 16:12:57 . .
e [T 3. Use the function keys to make a setting.
ONE CH THL CH2 CH3 CHa CHS CH CH7 CH H
e S HI RESO| HI RESO| ANALDG| ANALOG| ANALOG| ANALDG| ANALDG| ANALOG FUI’)CtIOﬂ .
Wave | W/ W m m: m: m: m: = d|sp|ay Meanlng
COMFENTINY [Graph
EJTRIGEER Mode VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE
TRIGGERJ [Ranee 200mv| 2000V Sl St/ S S S S @ ' P i i i
| [ - B e S S Variable function is disabled.
STATUS|B [LPF Flashlng cursor OFF OFF OFF OFF
1EMORY DIV [Zoom L 1 1 ) <1
MEASUREVENTII [Fos ition| 56.Np 56% 50% 50% 50% 56% 567 6% LB, . : H H
Variable N OFF OFF OFF OFF OFF OFF OFF ON - Variable function is enabled.
ISYSTEM /DY 1.9000m|  200mV S/ S SV 5 S S
SET UPJHf [Disp 10.000m 2 56m 50m 56m Som Som Som
3
I;E”ﬁéi Linits |-10.860m -2|  -S6m|  -Sem|  -Som|  -S6m|  -S6m|  -Som
e | 4 4| 166m|  16em|  1e@m| 106m|  166m|  leem
NITIALIZE|f |Linits -4 -4|  -106m| -166m| -106m| -100m| -166m| -160m
SELF CHECK|J| [Unit v v v v v v v v
Operation Guide |
OFF ON reset

5.2 Setting the Variable Function
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Setting the value
Screen: CHANNEL (ONE CH, LIST)

1. Using the cursor key, move the flashing cursor to
IDIV or Disp Limits.

2. Select the F4 (numerical value input) key to
display the numerical value input screen.

3. Use the cursor keys and function keys to input
numerical values. The instrument settings are
reflected in the scale settings. To exit from the
numerical value input screen, press the ESC key.

e MEMIRY *61-65-29 16:12:57 Function
EICHAWEL ANALOG | TOGTe [ Bl display Meaning
CH1 CH2 CH3 CH4 CHS CHE CH? CH3
Ao HI_RESD| HI RESO| AVALOG| AVALOG| AVALOG| AVALDG| ANALOG| AVALOD W
o e A e ey i~ | - Displays the numerical value input screen.
Mode VOLTAGE | VOLTAGE | VOLTAGE| VOLTAGE | VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE <
Ran, 200mY 200m Sl Smiv Smiv S Smy Smiv H
[DISTATUS Ec\uijm,g jig e e e oC e oC oC . Resets the SySt.e.rn The VOltage aXI.S- .
STATUS LPF OFF OFF OFF OFF OFF OFF OFF OFF -
—c [ N 3 N N B reset range, zero position, and the magnification
MEASUREVENTIN [Pos i tion| 56.006 50% 0% 0% 0% 507 507 0% rate determine what values are reset.
Variable ON OFF OFF OFF OFF OFF OFF OFF . ..
oo B | | P ] N 7 N Returns the system to its original state. In
- T e N ot It It A uwndo_J © this situation, the system reverts to the
% Feas A4 oen| ion| Toon| Tobn| ieem| Toom numerical values that were previously set.
| T B I B o Use the cursor key to directly input a
- - | up-pown ) . value.
peration Guide - .
l— You can increase or decrease the values
OFF ‘ l {““““ in 1-digit steps.

N MEMORY *81-05-29 16:13:24 Function
. ANALOGYLoRITL [ 7] d|sp|ay Meaning
CH1 CH2 CH3 CH4 CHS CHE CH? CH8
HI RESO| HI RESO| ANALOG| ANALOG| ANALOG| ANALOG| ANALDG| ANALOG b
| W ®| m ®m ®m: m = = . ; i
e cor . Sets the numerical values that were input.
E)TRIGGER Mode VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE
TRIGGER|EN |Range 5 8"@“1“ = = = S/ S Sy Sl Sy
[EISTATUS Coupl i o 3 o o oC i i BACK .
sl | N | o tonce | - Performs backspaces.
MEMORY DIV Zoom m B @ ] x1 x1 x1 x1 x1
MEASUREMENTIRN |Pos i tig 3 50% 50% 50% 50% 50%
V|| @B E B i OFF OFF OFF OFF OFF 5.0 cl I ical | hat t
wem Nov 1 mzE ] e == o ears all numerical values that were set.
~
SET UP) Disp @ O E 0 S0m S0m S0m S0m 56m
FILE SAVE] . . .
rell Lm e EDE @ ERT Sn| S| Son| -Son| -5 Determines the numerical values that were
s | [ MY 9.9999F 129 h 106m 106m 166m 109m 169m . . A .
Tl i e | -tomn| -to0n| -toin] -to0n| -ta0m fin. . set and exits the numerical value input
SELF check)ff [Unit | V] V] v v v v v v screen.
Operation Guide |

EAdN

NOTE ® Variable function and scaling function processing can be carried out

simultaneously.

® To exit the numerical value input screen, press the ESC key.

5.2 Setting the Variable Function
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5.3 Scaling Function (SYSTEM)

* 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 every channel.

Two types of scaling functions are available.

Conversion ratio method

Scaling is performed by specifying a physical quantity to correspond to a 1V
input signal (conversion ratio: eu/v), an offset value, and the unit (eu:
engineering units). This will cause the measurement voltage to be converted
into the selected units.

eu A

Conversion is performed
using the incline (conversion
ratio) and offset value.

\Y

2-point method

Scaling is performed by specifying two input signal points (voltage values)
and the conversion values for these two points in engineering units (eu). This
will cause the measurement voltage to be converted into the selected units.

eu A
SCH """"""""""""" '
’ L, Conversion ratio and
offset value are calculated
SCL | ; from 2 points.
\A Vy \Y

Vy: Voltage high point SCy: Scaling high point
Vi: Voltage low point SCyr: Scaling low point

See Appendix 3.6, "2-point method" Scaling Equation."

5.3 Scaling Function (SYSTEM)
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5.3.1 Setting the Scaling Function

°01-05-29 16:14:09

MENU MEMORY
[EICHANNEL
Scaling |EUA Input Scale Unit
| LisT] Offset
CH1 ENG 10000 |P1 50.008m — PL  50.600m |V
COMPENT] 0.0900 | P2 -50.099m — P2 -50.000m
ITRIGGER TH2 SCI| 1.0000E+00 | P1 50.968E-03 — P1 50.800E-03 |V
F‘m 0.0000E+00 | P2 -50.000E-03 — P2 -50.000E-03
[ESTATUS oH3 OFF 10000 [P1 Se.00em — PL  50.000m |V
STATUS 0.0000 | P2 -50.000m — P2 -50.000m
TEFORY DIV/JY |cH4 OFF 1.0000 |PT  50.006m — PL  50.000m |V
W 0.0009 | P2 -50.809n — P2 -59.060n
3 OFF 1.0000 [P1 50.000m — P1  50.600m |V
ISYSTEM 0.0000 | P2 -50.0800m — P2 -50.006m
EEG | IED OFF 10000 [P1 Se.e0em — P1  50.900m |V
FILE SAVE] 0.0000 | P2 -50.000n — P2 -50.008m
PRINTER|B |CH7 OFF 1.0000 |P1  50.608m — PL  50.000m |V
TNTERF ACE] 0.0908 | P2 -50.083m — P2 -50.006m
TNITIAL IZE|J |chs OFF 1.0000 [P1  50.008m — PL  50.660m |V
SELF_CHECK 0.0000 | P2 -50.000m — P2 -50.008m
Operation Guide |

¢
B

OFF ENG

[ reset

(1) Setting the scaling function

Method 1

Screen: CHANNEL (SCALING)

1. Press the CHAN key and move to the SCALING
items of the menu screen to display the scaling
settings screen.

2. Using the cursor key, move the flashing cursor to
the channel to be set.

3. Use the function keys to make the selection.

Function
display

MENU
[DICHANNEL.

S
COMMENT|

[EITRIGGER
TRIGGER]
ISTATUS
STATUS]

MEMORY DIV}

MEASUREMEN

=

Operation Guide

IlliiI[Il!sl.llllil'|ll!!ll POINT

CH3]

-0.00600 V

4

16m
-18m

MEMORY *01-05-29 16:14:45
CH4 CHS CHE| CH7| CHg|
Amp HI RESO Resolution  16bit—12bit
Mode VOLTAGE
Range 200m
(1LSB = 1254)
Coupling oC
L.P.F OFF
Wave_Disp [ (1|
Zoom x1 Variable ON
Range/DIV [ 1.6006m] Upper [ 16.000m]
Position % [ 50.000 ] Lower [ -10.608m]
Scaling ENG
Scaling Kind RATIO Unit v ]
EUN [ 1.0000 ] Dffset [ 0.0000 ]

Comment

[CH1 COMMENT

OFF

ENG

SCT

reset

Method 2

Meaning

: Scaling not used

- Scaling used

(Displays decimal points)

. Scaling used

(specify exponent as multiple of 3)

Initializes the conversion ratio

Screen: CHANNEL (ONE CH)

1. Press the CHAN key and move to the ONE CH
items of the menu screen to display the various
channels screen.

2. Move the flashing cursor to the Scaling item to

be set.

3. Use the function keys to make the selection.
The method used to set the selection screen is
the same as in step 1.

4. Move the flashing cursor to the Scaling kind item
to be set.

Function
display

RATIO

POINT

Meaning

Use conversion ratio method

: Use 2-point method

When "Specify with 2 Points" is selected for the scaling setting:
Instantaneous monitor values can be entered as scaling values.
This is effective only when scaling is turned off.

5.3 Scaling Function (SYSTEM)
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MENU MEMORY °01-05-29 16:14:58

(2) Entering the numerical value

1. Move the flashing cursor to the item to be set.

2. Use the function keys to make the selection.

TEICHANNEL CH3] [ THa) [ THS) [ W E
-0.00800 V Amp [ HI Resn] Resolution  16bit—12bit
& Made VOLTAGE
Range 200y
COMPENT] (1LSB = 1254)
EITRIGGER Coupling [
TRIGGER L.PF OFF
[EISTATUS i
STATUY Vave Disp | | u| FUUCtIOﬂ
VEMORY DIV] 1on Zoom x1 Variable N dlsplay
VEASUREMENTIN —F —  _ien Range/DIV_ [ 1.6096n] Upper [ 16.600m]
Position % . -16.600m] 1
SYSTEN Flashing cursor &
SET UP) Scaling input J
FILE SAVE Scaling Kind \] RATIO Unit ] 1
PRINTER) EUN [ 1.0908 ] Dffset [ 0.0009 ]
TNTERF ACE]
A zell || reset
SELF_CHECK Comment [CH1 COMPENT
—
Operation Guide |
\__undo )
T FLI] ==
PAGE input reset unds

Meaning

Displays the numerical value input screen.

Initializes the system.

. Returns to the numerical values set one
step before.

3. Use the function key to enter the numerical

NEAdN

HENU MEMORY *01-65-29 16:15:17
[EICHANNEL CH3] [ TR [ THS CH7| [ THS
-0.00800 V Amp HI RESD Resolution 16bit—12bit
a Mode VOLTAGE Value'
SCAL ING] Range 2081V :
COMVENT] (158 = 125) Function
EITRIGGER Coupling oC dis Ia
TRIGGER) o OFF play
g — ]
STATUS [ |
VEMORY DIV PEEH D x1 Variable N cet
-~
TEasURErENTIIY [ | i [ 1.6000m] Upper [ 10.000m]
Cig RS [ 50.006 ] Lower [ -10.000m]
%smtn ozE E BACK
SET UP] B OE ENG SPACE
FILE SAVE d RATID Unit W ] —
PRINTER ESTES [C ENT] ([T EGEm) Offset [ 0.0099 J
TNTERFACE] HMAX 9.9999E+89 1.0
INTTIALIZE clear
K Comnent [CHL COMPENT —
Operation Guide

fin.

Meaning

. Sets the selected numerical values.
Backspace

Deletes all the set numerical values.

Determines the numerical values that were
. set and exits the numerical value input
screen.

Conversion ratio method (conversion ratio: eu/v,

offset)

The setting range: -9.9999E+9 to +9.9999E+9.
2-point method (voltage value: volts, values after

conversion: scale)
The setting range: -9.9999E+29 to +9.9999E+29.

(3) Enter the unit
The unit name can be up to 7 characters long.

1. Move the flashing cursor to Unit.

ESC key.

N MEMIRY *81-05-29 16:15:39
TEICHANNEL cht | _Chz [ the] [ CHa] [T CH7 [ THg
Cl -0.08400 V Amp [ HI Resn] Resolution  16bit—12bit
LS W Mode VOLTAGE
SCALING Ranze 200m
COMENT, I (ILSB = 1254)
EITRIGEER Coupling i
TRIGGER L LPF OFF
[ESTATUS 2. Select
STATUS s Vave Disp | | ]
HEMORY DIV Zoon x1 Varisble N H
16
MEASUREFENT] = i Range/DIV [ 1.0006m] Upper [ 16.000m] Function
Position % [ 50.000 1 Lower [ -10.000m] d|sp|ay
ISYSTEM i
SET U Scaling ENG
FILE SAVE I Scal ing Kind RATIO Unit W 1
PRINTER I EUN [ 1.6000 ] Uffset [ 9.000 ] input J
INTERF ACE
A zell ||
SELF_CHECK -y Comment [CH1 COMMENT 1 -]
\_clear J
Operation Guide
anlp EE L]
PAGE input clear undo reset list
\_undo
'

the INPUT function key.

Meaning

Displays the text input screen.

Deletes all the set characters.

Returns to the values set one step before.
Initializes the system.

- You can select from the list.

3. Enter the unit name. Refer to the Section 5.4.
To exit from the character input screen or numerical input screen, press the

5.3 Scaling Function (SYSTEM)
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Combination of the scaling and variable functions
It is possible to combine the scaling and variable functions.
When using the scaling and variable functions together, it is necessary to set
the upper and lower limits of the physical amounts after first conversion
(after scaling). Perform this setting first for variables, then for scaling.

Setting the scaling function | Convert the measurement to a physical quantity.

1 l Set the unit (eu).
E

Set the upper and lower limits of variable setting

: — : using the converted (scaled) physical quantity.
Setting the variable function | get the unit (eu) on the scaling setup screen.

How to identify scaled data output

The gauge unit indication [ ] is widened 0 == S0 ——
(when the gauge is set to ON.) = =
45 —F— 45 ——
g VA=
03— T
35—+ 35—
Before scaling After scaling

The input channel is represented in full-span mode instead of full-scale
mode, and the unit is displayed in [ ]

Before scaling‘ CH1m 100mV fs ( 5mV x1 ) \

3

After scaling ‘ CH1m .50 to 50 [mV 1 ‘

5.3 Scaling Function (SYSTEM)
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5.3.2 Scaling Setting Example

The example below shows the type of scaling when the measurement range
is set to 10 A using the 9018 CLAMP ON PROBE.

MENU MEMORY *91-05-29 16:17:1¢
[EICHANNEL CHA) [ CHE] [ CHE[ [ CH7| [ CHg
-0.500 A Amp HI RESO Resolution  16bit—12bit
LISTI . 20es Mode VOLTAGE
lm’ Range 200m/
[ COMENT) (1LSB = 1254)
[E]TRIGGER Coupling IC
L.P.F OFF
STATUS
w Wave_Disp [1 ] [
MEMORY DIV S00m Zoom *1 Variable ON
MEASUREMENT] -t —  _Zogm Range/DIV [ 50.800m] Upper [ 560.60m]
Position % [ 50.000 ] Lower [ -500.60m]
BsyseM WM | [ | e emmmmmeeae
SET U .- -{f5EaTine ENG| Tl N
FILE SAVE Scaling Kind POINT Unit ) 1]
PRINTER] Input P1 [ 200.60m] — Scale PL [  10.600 ]
INTERFACE] Sveo) Input P2 0.0908 1 — Scale P2 [ 6.0080 L.}q""
INTIALIZEWN || | e icmmemee
SELF_CHECK] Comnent [CH1 COMMENT 1
Operation Guide
P E ] =
MENL PAGE input reset undo

Scaling method: 2-point method
Setting: SCI or ENG
Converting value: 0.2 (V) —10 (scale), 0 (V) — 0 (scale)

unit (eu): A

MENU MEMORY *91-05-29 16:17:3¢
[EICHANNEL
Scaling |EUNV Input Scale Unit
------ el bttt L=
AT ENG Se.e0 | PL 208.80m — P1 16660 [A~~
. 0.0000 | P2 ©0.0000 — P2 0.0000 | _.-*
[EIRIGEER CHZ |7 7=~ OFF |- = - - 40000 -1 - .- 50-060m - =~ -P+- -~ S07000n |V
[ TRIGGER] 0.0000 | P2 -50.000m — P2 -50.000m
[ESTATUS CH3 OFF 1.0000 |P1  50.066m — P1  50.006m |V
STATUS 0.0000 | P2 -50.000m — P2 -50.006n
MEMORY DIV/JIN |CH4 OFF 1.0000 |P1  50.080m — Pl 50.600m |V
MEASUREMENT] 0.0000 | P2 -50.000m — P2 -50.006m
CHS OFF 1.0000 | P1  5S0.060m — Pl 50.608m |V
SYSTEM 0.6000 | P2 -50.008m — P2 -50.000m
SET UP]IN |CHE OFF 1.0000 | P1  50.060m — P1  50.000m |V
FILE SAVE 0.0000 | P2 -50.000m — P2 -50.006m
PRINTER|JY |CH7 OFF 1.0000 | P1  50.000m — P1  50.600m |V
INTERF ACE 0.000¢ | P2 -50.006m — P2 -50.008m
INITIAL IZE]IN |CH8 OFF 1.0000 |P1  50.060m — Pl  50.606m |V
SELF_CHECK 0.6000 | P2 -50.006m — P2 -50.060m

Operation Guide

| ENG || SC1 | [raset ]

0.2 — 10
| 1 / ’\\ Through the use of the scaling function, the
/ ‘ signal from the sensor can be obtained in the
01 7 30T / form of a current value.
vo T 1AO0 T Cursor values A and B, respectively, show the
0 > 0 current values.
If the gauge is turned on before the printout is
i T made, the gauge is output in a current value.
-0.1 - 5.0 T
0.2 - -10

5.3 Scaling Function (SYSTEM)



107

5.4 Comment Function (CHANNEL)

5.4.1 Title Comment Entry

Title comments of up to 40 characters can be included on the recording

paper.

Enabling title comment input prints the title on recording paper for all
functions. "SET & COM" prints setup conditions (function, time axis range,
magnification of time axis, and trigger time) along with the title.

MENU
[EICHANNEL.

ONE CH;

LEMID

Flashing cursor

°01-85-29 16:18:13

[ iSEtting N

[Comnent

[Title]

COMMENT

DI TRIG

[Each Channel]

GER
TRIGGER]

Setting

Comment

[EISTATUS
STATU

SETTING

INITIALIZE
SELF CHECK]

Operation Guide

.ﬁ \_IOFF |_SETT!NG SETSCOM

MENU
[DICHANNEL.

ANALOG

MEMORY

Flashing cursor

*01-65-29 16:18:36

Setting

TeomeN]

[Title]

COMMENT

[TITLE COMMENT

DITRIGGER

[Each Channel]

TRIGGER]

Setting

Comment

ISTATUS
STATUS]
MEMORY DIV}

MEASUREMENT|

CH1
CH2
CH3

SETTING

SELF CHECK]

Procedure Screen: COMMENT (CHANNEL)

1. Press the CHAN key to display the System screen.
2. Move the flashing cursor to Title.

3. Use the function keys to make the selection.
Function

display Meaning

&=3 | - Standard printout is performed.
g | - Setting item is printed.
comenr | - COmment is printed.

serscoy| - BOth item and comment are printed.

4. Enter the comment when COMMENT or
SET&COM is selected.

5. Move the flashing cursor to the position shown
in the figure on the left.

6. Select the function key.

Operation Guide

[
el EE L) L)

Function
display Meaning
[ g * Input comment.
nput J
[1:]

: Clear comment.

clear
—

* Returns to the previous title.

undo
 —

- You can select from the list.

list

For details on comment input, see Section 5.4.3.
For the print examples, see Section 10.5.

5.4 Comment Function (CHANNEL)
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5.4.2

Analog/Logic Channel Comment Entry

Comments of up to 40 characters can be printed or displayed with
waveforms for each channel. If "COMMENT" or "SET & COM" is selected,
this comment will be included on the recording paper in all functions.
"SET & COM" prints the settings for each channel (voltage axis range,
magnification of voltage axis, zero position, low-pass filter, and full span
voltage range), along with comments.

For details on display, see Qick Start Manual Section 9.2.2.

MENU
[EICHANNEL.

T

MEMIRY

ANALOG LOGIC

°01-05-29 16:18:58

itlel

DITRIGGER

i

itle

[Each Chani

Setti [Compent |

Flashing cursor
Y SE——

Setting N |Comment

[EISTATUS

STATUS]
HEMIRY DIV]

MEASUREMENT|

ISYSTEM
SET UP]

FILE SAVE]

CH

CH

CH2

CHa
TS
CHe
CHY
[che_ ]

1 COMMENT

3

PRINTER]
INTERFACE]
INITIALIZ|

SELF CHECK]

i

Operation Guide

L.2)]
PAGE OFF

COMMENT

SETTING SETSCOM

MENU
[EICHANNEL.

T

MEMIRY

ANALOG LOGIC

°01-05-29 16:19:10

itlel

[setting [Comment |

EITRIGEER [

Title COMYEN|

Flashing cursor

ach Channel]

Setting C\Jent

[EISTATUS
STATUS]
HEMIRY DIV]
MEASUREMENT|

oH
oH
oH
oH
CH!
SYSTEM T

CH:

CH

1 COMMENT[CHL COMYENT

%)

3
4
5
6
7

8

fERReaL !

INITIALIZ|

SELF CHECK]

Operation Guide

Procedure Screen: COMMENT (CHANNEL)

1. Press the CHAN key to display the comment
setting screen.

2. Move the flashing cursor to the position shown
in the figure on the left, and use the function
keys to select the desired channel screen.

3. Move the flashing cursor to the position shown
in the figure on the left.
Use the function keys to make the selection.

[
YA N

MENU
[EICHANNEL.

ANALDGI L0G IEI

MEMIRY

°01-05-29 16:30:03

ONE CH]

Setting Comment

CH

LIST
SCALING
[ETRIGGER

=

COMMENT CHA-1 COMMENT

CHA-2

T4

TRIGGER]
[EISTATUS

STATUS]

HEMIRY DIV]

CH

1
2
3| CHA-3
4
1

&

COMMENT

/1

Flashing cursor

MEASUREMENT|

ISYSTEM
SET UP]

CH

&

COMMENT

PRINTER]
INTERF ACE]
INITIALIZI

CH

i

&

COMMENT CHD-1 COMMENT

slw|m|m|s]wlr]m

SELF CHECK]

Operation Guide

B A N

Function
display  Meaning
C% - Standard printout is performed.
s | - Setting item is printed.
comenr | - COmMment is printed.
| seracom] - Both item and comment are printed.

4. Move the flashing cursor to the channel to be
input and use the function keys to make the
selection.

Function
display Meaning
. * Input comment.
|n;3ut
© . Clear comment.
clear J
S
. Cancels the settings.
undo J
T - You can select from the list.
ISt J

For details on comment input, see Section 5.4.3,
and for the example of printing, see Section 10.5.

5.4 Comment Function (CHANNEL)
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54.3

Character Entry Procedure

The procedure for entering the characters for the comments, units, etc. is

described.

MENU
[EICHANNEL.

SCAL ING|

ONE CH]
LIST|
!

[EITRIGEER
TRIGGE
[EISTATUS
STATUS

bl

ISYSTEM
SET UP]

-
- g%
= = =
A5 |23
R
Z jasd ip=1
S ENEE

PRINTER]
INTERFACE]

=
5
=|
=
Il

SELF CHECK]

MEMIRY °01-05-29 16:30:36

LOGIC

ANALOG

[Titlel
[setting

[Comment |

Procedure
Screen: COMMENT (CHANNEL), SCALING (UNIT),

[Title] SETaCOM| |

[Each Channel]
Setting
COMMENT

Comment

=

Operation Guide |

¢

canl2) U

L) [

FILE (SAVE NAME)

1. Use the cursor key to move the flashing cursor to

the position where you want to input the
comment (characters).

Function
display

A

input J

[1:]
clear

undo

—

list J

2. Use the function keys to make the selection.

Meaning

: The character input screen appears.

- Clears all characters

- Returns the characters to their previous
settings

- You can select from the list.

3. Use the cursor keys to move the cursor in the
character input screen to the characters that you
want to input and press input on the function key
display to input the characters.

MENU
[EICHANNEL.

COMYEN
DITRIGGER
TRIGGER]
[EISTATUS
STATUS]
HEMIRY DIV]

MEASUREMENT|

%SYSTEH
SET UP]
FILE SAVE]
PRINTER]
INTERFACE]
INITIALIZ|

SELF CHECK]

i

MEMIRY °01-05-29 16:30:54

ANALOG LOGIC

[Titlel
\ [Setting
[Title]

[Comment
SETACOM|

[Each Channel]
Set]

CH1
CH2
CH3
CH4
CHS
CHE
CH?
[che_ ]

|
123456789 23 0 e
ABCDEFGHIJKLINOPORSTUVWXYZ
abcdefzhi jk Imnopars tuvwxyz
VSR Vx4, = /<> ¥~}

I

RESET SPACE BS << >> OVWR

MAX 48

Operation Guide |

end

4. When you are done, press end on the function

key display.

Function
display

'

\__sSet

—

BACK
SPACE

—

Meaning
Inputs the characters at the cursor

. position (Switches between OVWR and
INS. (When the cursor is on

OVWRL.INS.))

: Backspace
- Moves cursor to the left

* Moves cursor to the right

. Determines the characters Exits from
the character input screen

To exit from the character input screen, press the ESC key. Doing so cancels
the input operation. Do not insert spaces in directory names.

5.4 Comment Function (CHANNEL)
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5.5 Copying Channel Settings

® Copies any of input channel settings (voltage axis range, input coupling,
low-pass filter, and variable function), scaling function settings, or comment
function settings to another channel.

® Copying channel settings cannot be carried out between different modules.

VENU Flashing cursor *81-88-17 12:23:27

T\ Procedure
Amp Ut@l/\\.ﬂﬁ EHiNALDG EHzNALDE EH:NALEIE E:SI RESO E:EI; P\ESGE:Z&E:? RESD Screen LIST! SCALINGy COMMENT (CHANNEL)

[EICHANNEL.

Wave | m | [ INi IR LI LI LI LI ]
Graph : b
Mndz VOLTAGE | VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE 1' Press the CHAN key tO dlsplay the Copy settlngs
e | | on the Channel screen (List screen, Scaling
T | I R — screen, or Comments screen).
MEASUREMENT|M [Position 50% 50% 56% 50% 50% 56% 50% 50%
el el ol wL o oL S #1712, Move the flashing cursor to the number of the
SET UP| is m im m m m m m
s | [ o ot s o A A channel to be used as copy source.
RTTER imits -18 -50m ~50m -50m -50m -58m ~58m -58m
TNTEREACE Meas 28 160m 160m 160m 160m 160m 160m 160m
e e 3. Press the F4 (copy) key. The copy source and
SELF CHECK! Unit v v v v v v v v

copy destination are displayed in the small

lﬂauon Guide | g
@ == window that appears.

MENU MEMORY °81-88-17 12:23:37 . .
owe. T R EE 4. Using the function keys or JOG control, select
CH1 CH2 CH3 CH4 CHS CHE CH? CH3
Amp ANALDG| ANALOG| ANALOG| ANALOG| HI RESO| HI RESO| HI RESO| HI RESD the Copy Source Channel'
Wave | m| ®| W N ®: H:i: B N H
Brash Function
EITRIGGER Mode VOLTAGE | VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE| VOLTAGE dis Ia Meanin
Range W SV SV S S SV S S play g
[EISTATUS Coupling oC oC oC iy iy IC oC c ﬁ
STATUS| R |LPF 1MHz OFF OFF OFF OFF OFF OFF OFF @ -
) | |7 B B Y Y | R - Increase channel number
MEASUREMENT|RE (Position 50% 560% 50% 50% 50% 50% 50% 50%
WAVE EALE] Variable OFF OFF OFF OFF OFF OFF OFF OFF
FEISVeTE /DIV ) S Snid S/ Sl Smiy Sl Sy JL@ .
o — o || P B Sn|  Sem|  Sem|  Som|  Son|  Son|  Sm - Decrease channel number
s Limits -18 -50m ~50m -50m -50m -58m -58m -58m e
TTEREACE Meas 28 166m 166m 166m 166m 186m 166m 166m i
TNTIALLZEff |Limits 20| -t0en| -1eem| -ieem| -ieem| -166m| -108m| -166m —ALL - Selects all channels.
SELF CHECK|f |Unit v v Y Y Y Y v WV e
 —
Operation Guide . .
- Copies.
2 63 5 O e )
—ALL exel end —_—
oo . Closes the Copy screen.

5. When set is pressed, the settings of the copy
source channel are copied to the copy target
channel.

® Magnification and the zero position are not copied.

® Batch copying cannot be used with input channel settings, scaling, or
comments.

5.5 Copying Channel Settings
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5.6 Setting the Waveform Display Screen

5.6.1 Entering by F9 (CH.SET) Key

Pressing the F9 (CH.SET) key, enables the measurement conditions for each channel
on the Waveform display screen to be set or changed.
It is possible to make the settings, while monitoring the waveforms in real time on

the Waveform display screen. For details on settings, refer to Section Quick Start
6.3.

Waveform display screen

Press the F9 key, toggle the input screen.
Memory, Recorder, REC & MEM Function

Setting the analog . )
channel —» Setting the trigger > Comment
Setting the power monitor Setting the logic channel
OFF  —— (when the 9549 FUNCTION UP = Setting the X-Y
DISK is installed) (X-Y screen)

FFT Function

I— Setting the FFT — OFF 1—|

Setting the analog channels

* Waveform display color (other than in the X-Y screen)
* Waveform display graph

* Measurement range setting

* Input coupling setting

* Zero position

* Magnification/compression ratio of voltage axis.

* Vernier function

* Low-pass filter

Setting the comment
* Waveform display color
It is not possible to input comments.

Setting the X-Y screen
* Waveform display color
* X axis
* Y axis

Setting the trigger

* Trigger type

* Trigger level

* Slope

Setting the logic channels

* Waveform display color

* Waveform display graph position

Setting the FFT screen
* Waveform display color
* FFT analysis mode
* Analysis channel

5.6 Setting the Waveform Display Screen
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Setting the power monitor (when the 9549 FUNCTION UP DISK is
installed)

* Waveform display color

* Waveform display graph

* Zero position

* Magnification/compression ratio of voltage axis.

5.6.2 Entering by CH.SET Key

Procedure
1. Press the DISP key to display the Waveform display screen.

2. Use the channel keys (CH1 to CH8) to select channels. You can only select
the input modules that are installed.

3. You can set the zero position and the voltage axis range of the channels that
have been selected with the POSITION and RANGE knobs.

. You can set the low-pass filter with the F4 key.
. You can turn the waveform display ON and OFF with the F5 key.
. When setting other channels, select the CH.SET key to set them.

. Pressing any key other than the F1 to F10 and the CH.SET key returns you to
the Waveform display screen.

~N N D B

Function] [Time | 106us/DIV__ (lus/S)}[Trig| AUTO| @] 10%] *81-06-11 11:28:54
VEMORY| [Shot | 266DIV ( 26.06ms) | x1 ( 180us) |

FILTER:F4 DRAW:FS | RANGE "POSITION ® ® @
V) 1MHz] » v () 66% 2 @ ® @

® Possible settings with the CH.SET key:

1. Voltage axis range settings

2. Zero position settings

3. Turning the waveform display ON and OFF

4. Low-pass filter settings

Settings other than those described above are not possible.

® Settings made with the CH.SET key are also enabled when starting.
® The CH.SET key is also available to make settings for each channel.

5.6 Setting the Waveform Display Screen



113

5.6.3 Setting the Vernier Function

With the vernier function, input voltage can be minutely adjusted to the
desired value. When recording various physical quantities using noise,
temperature, and acceleration sensors, this vernier function allows you to
adjust amplitudes to assist with calibration. For example, use the vernier
function when you want to convert an input voltage of 1.2 V to 1.0 V and
display the converted value.

Function| [Time | 100us/DIV__ (1ws/S)[Trig| AUTO| f] 5%
VEMORY] [Shot |  108DIV ( 10.08ms} | <1 U 108us)] [ g7 1

cHl W

cHz W

CH3 OFF

/ / CH4 OFF
CHS OFF

~

CH6 OFF

| cH7 oFF
CHe OFF

\/

’

508 1.5ms]

® [ 18 [ o
reset L

v
Al
)
¥1
S
x1
Sl
x1
S
x
Sml
x1
Sl
x1

S
x1

01-08-17 12:45:06

o

o

o

o

50%
1MHz

se%
OFF

502
OFF

S0
OFF
s0%
OFF
50
OFF
So%
OFF

se%
OFF

e Tl i)
i | e B L]
1 SEARCH i CH.SET JAMANUTRIG

Procedure

1. Press the DISP key to display the Waveform
display screen.

2. Press the F9 (CH.SET) key and move the flashing
cursor to the channel to be set shown in the
figure on the left.

3. Use the function key to select the vernier
function.
T is observed in its expanded state while | is
observed compressed. The adjustable range is 50
to 200% of the original waveform.

Function
display Meaning

 — . .

wernier | - Cancel the vernier function (restores the
_reset J  waveform to its original size)

vernier |- Compresses the waveform.

verrier |- Magnifies the waveform.

® The vernier function is not applicable to a waveform after waveform

processing.

® The ratio of the waveform's enlargement or compression is not displayed.

® The vernier function ON/OFF setting can be checked after the F9 (CH.SET)
key is pressed to display each channel setting on the screen. This setting
cannot be checked using the printout or list print function.

5.6 Setting the Waveform Display Screen
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5.7 Setting the Probe Voltage Division Ratio

I 10:1 and 100:1 probe connections

® The maximum rated to-voltage does not change when using
a 9665 10:1PROBE or a 9666 100:1PROBE. To avoid
electrical shock or damaging the 8855 instrument, make
probe connections in such a manner that the method for the
probe, and make sure the to-ground voltage does not exceed
the rated maximum.
® The maximum input voltage is 1,000 V DC for the 9665
10:1PROBE, and 5,000 V DC for the 9666 100:1PROBE. (The
measurement category (overvoltage category) is the same as
that of the input modules of MEMORY HiCORDERSs that use
the 9665 and the 9666. ) Do not measure voltages that
exceed the maximum input voltage, as the 8855 instrument
could be damaged and an accidents resulting in injury or
death could resuilit.
Differential Probe Connection
® When using grabber clips, the 9322's maximum rated
voltage to earth is 1500 V AC or DC (CAT II) / 600 V AC or
DC (CAT lll); when using alligator clips, it is 1000 V AC or
DC (CAT Il) / 600 V AC or DC (CAT lll). To avoid electrical
shock and possible damage to the instrument, never apply
voltage greater than these limits between the input channel
terminals and chassis, or across the input of two 9322s.
® Maximum input voltage is 1000 V AC/2000 V DC (CAT Il) /
600 V AC or DC (CAT lll). Attempting to measure voltage in
excess of the maximum rating could destroy the instrument
and result in personal injury or death.

The 9665 10:1PROBE and the 9666 100:1PROBE cannot be used with the
8951 VOLTAGE/CURRENT UNIT, the 8954 VOLTAGE/TEMP UNIT, or
the 8955 F/V UNIT.

The voltage axis range changes automatically when the voltage division ratio
for the probe connected to the input terminal on the analog input module
and probe settings match, allowing you to read values directly.

Set each channel so that it matches the input probe voltage division ratio.

5.7 Setting the Probe Voltage Division Ratio
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MENU

MEMIRY °01-07-11 12:44:39

Procedure Screen: LIST (CHANNEL)
Press the CHAN key to display the List (Channel)

. To display the optional settings screen, use the

F3 (PAGE) key.

the flashing cursor to the Probe item to be

Use the function keys to make the selection.

Meaning

1:1 setting. Select this when using the
© 9197 or 9198 CONNECTION CORD on the
modules input terminal.

10:1 setting. Select this when using the
: 9665 10:1PROBE on the modules input
terminal.

100:1 setting. Select this when using the
© 9666 100:1PROBE on the modules input
terminal.

. 1000:1 setting. Select this when using the

EcHANNEL |l AL0E [ LTI | N oPTIONY
ONE CH
CHL TH2 TH3 CHa THS £H6 TH7 CHS
— scALING]Jf [am ANALDG| ANALOG| HI RESD| HI RESO| CURRENT| CURRENT|  TEWP|  TEWP 1
[__comenjf [Probe 1:1] 1:19] 1:109] 1:1060
mriceer_ f [4-A-F screen.
TRIGGER| [Response
[EISTATUS RIC INT INT
STATUSJ [Burn Out OFF OFF 2
TEMORY DIV [Leve!
VEASUREMENT|J [Pull Up
Hold
SYSTEM Slape
ST 3. Move
FILE SAVE
PRINTER] Set.
INTERFACE]
INITIALIZE
SELF CRECK 4.
F i screen allows cPar\g ns each channel set; ng %,:r; Use the F1 awd .
Dperatmn Guide 2  kevs 1o switch setting screens. and use the F3 key %o thanes fetoeh the FUnCt|On
o adjuse displa
Tl M. )| cisplay
1 :1
1 :18
1 : 1609
1 : 1660

NOTE

" 9322 DIFFERENTIAL PROBE.

1:1 is set as the factory default and when the system is reset.
For details on how to set the probe offset, see Quick Start Section 9.2.11.

5.7 Setting the Probe Voltage Division Ratio
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5.8 Setting the 8951 VOLTAGE/CURRENT UNIT

5.8.1 Setting Voltage Measurement

MENU MEMORX *01-07-11 12:2@:43w
1 Flashing cursor Procedure Screen: LIST, ONE CH (CHANNEL)
12bit
\[= ) )
N 1. Use the Menu keys to display the desired screen.
wlin 3273-50 . .
T Lo B o 2. Move the flashing cursor to the Mode item to be
EISTATUS o
STATUS Vave Disp sann | [ set.
FEMORY DIV Zoom el Variable OFF
MEASUREMENT] Range/DIV [ Upper [ 58m] .
remit e || 3. Use the function keys to select VOLTAGE.
[EISYSTEM
SET UP) [scaling | OFF]| .
FILE SAVE| : S(‘:al?ng Kind RA?EE Unit v ] FunCtIon
PRINTER| / i R ] se [ . ] 1 i
e EUN 1.0090 Dffset 0.0000 dlsplay Meanmg
ITIAL IZE] . .
I bt B . ; i® | . Move the cursor up in the selection
Operation Guide | Select the parameter to be measured. Selectable measurement parameters depen WIndOW
type of amplifier installed.
| i@ =) lo | . M'O\c/je the cursor down in the selection
window.

For details on other common settings, see Quick Start Section 6.3.

5.8.2 Setting Current Measurement

The 8951 VOLTAGE/CURRENT UNIT can be connected to a clamp-on
sensor or clamp-on probe and used to measure current. Clamp-on sensors
and clamp-on probes that can be directly connected or connected using a
conversion cable are as follows. For details on connection methods, see
section 2.4.2.

For details on other common settings, see Quick Start Chapter 6.3.

Conversion cable  Clamp-on sensor/probe
- 3273, 3273-50, 3274, 3275, 3276
9318 9270, 9271, 9272, 9277, 9278, 9279

5.8 Setting the 8951 VOLTAGE/CURRENT UNIT
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*01-67-11 12:20:56

MENU MEMORY
EICHANEL ANALUG | __L0G1C, | X [T
CHI THZ CH3 THA THS 3 CH7 THs
R BNALDG| ANALOG| HI RESD| HI RESO| CURRENT| CURRENT|  TEMP|  TEMP
Wave | 1IN Il Il 1 | 1 L_IE L]
COENT| [Graph
ITRIGGER Mode VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE Flashing cursor
TRIGGER|AN [Range Sl S B S
[EISTATUS Coupl ing [ [ [ [ N 25
STATUS N [LPF OFF OFF OFF OFF OF] $TERe T oF OFF
HEMORY DIV [Zoom 1 X1 X1 X1 B 1 X1
TEASUREFENTII] [Position Sow|  Son| 5o  sou| s o0 ot o
Variable|  OFF|  OFF|  OFF|  OFF|  OF| 9271 oFF| oFF
SYSTEM DV Sw| G| 5w  sw| ten garikd 1e°c|  1e°C
SeT ] [pise Son|  Sem|  Sem|  Sem| 160 08 200
”;Eﬁéi Linits sem|  -Som|  -Son|  -Som| -106m -1 3 9
s | | = 166n|  1o6m|  10ém|  108m|  200m 2| 20| 200
INITIALTZE|Jf [Limits -100m -160n ~100m -100n -200m -2 -108 -180
SELr creckff [Unit v v v v A A < <

Uperatwon Guide |

type of amplifier installes

Select the parameter to be measured. Selectable measurement parameters depen

Bl 8 |

0 Adjust

NOTE

Procedure Screen: LIST, ONE CH (CHANNEL)

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Mode item to be
set.

3. Select the model name of the clamp-on sensor or
clamp-on probe to be used with the function
keys. Scaling is performed automatically.

For details on other common settings, see Quick Start Section 6.3.

When using a clamp-on sensor or clamp-on probe that is not listed is the
measurement mode list, measure using voltage mode and use scaling.
For details on how to set the scaling, see section 5.3.

5.8 Setting the 8951 VOLTAGE/CURRENT UNIT
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5.9 Setting the 8952 DC/RMS UNIT

5.9.1 Setting Voltage Measurement

N MEMORY 01-08-17 12559354 |
T | D o i Procedure Screen: LIST, ONE CH (CHANNEL)
CH1 CH2 CH3 CH4 CHS CHE CH7 CH8
iy LOG LOG| DC/RMS| DC/RMS| HI RESO| HI RESO| HI RESO| HI RESO . .
e w7 m w w: w: w m: m|| 1.Usethe Menu keys to display the desired screen.
Graph
Bl e g Tl s s sl w]| 2. Move the flashing cursor to the Mode item to be
STATUS Coupling IC i RS | iy C C 0 0
s | I3 1z oF T OFF OFF OFF OFF set.
MEMORY DIV] Zoom x1 x1 x1 x1 x1 x1 x1 X1

MEASUREMENTIRE |Posi tion 56% 56% 50% 50% 50% 50% 50% 50% .
el e e o w e o wr|| 3. Use the function keys to select DC.

/DIV v Pl 10V 10V Sniv S Sniv Sniv

Disp 10 2| 1e0|  160]  Sem|  Sem|  Son|  Som F ;
unction
Linits 40| 20| -100] -100] -Son| -Sem|  -Som|  -Som . .
Feas F) 4|  200] 200 1eom|  100n|  loem|  160m dlsplay Meanlng
Linits 20| 49| -200] -208| -100m| -100m| -106n| -100m . .
nit [ ] ] ] ] | B B ﬁ@ . Move the cursor up in the selection
Select the parameter to be measured. Selectable measurement parameters WIndOW

Oeeration Guide | depend on the type of amplifier installed.

@ o] fa ] s Ao l® | . Move the cursor down in the selection
window.

For details on other common settings, see Quick Start Section 6.3.

5.9.2 Setting RMS Measurement

The input signal is converted to a true RMS value, then displayed.

~
MENU MEMIRY °01-08-17 13:00:06

i s e 331 Procedure Screen: LIST, ONE CH (CHANNEL)

CH1 CH2 CH3 CH4 CHS CHE CH? CH8

[GICHANNEL

ONE CH]

A ANALOG| ANALOG| DC/RMS| DC/RMS| HI RESO| HI RESD| HI RESO| HI RESD 1
e g g g el (1) Setting the measurement mode
COMMENTIRN |Graph
ETRIGGER Mode VOLTAGE | VOLTAGE RM RMS| VOLTAGE | VOLTAGE| VOLTAGE| VOLTAGE b :
= oEa e s s sil| 1. Use the Menu keys to display the desired screen.
DISTATUS Coupling s oc Jy E [ C o C oC
STATUS|§N |LPF 1M OFF OF} J OFF OFF OFF OFF 5 1
e e ey L o o ol 2. Move the flashing cursor to the Mode item to be
MEASUREMENﬂ Position 50% 50% 50% 50% 50% 50% 50% 50% t
WAVE EALEI Variable OFF OFF OFF OFF OFF OFF OFF OFF Se .
ISYSTEM /DIV v Al S S S S Sy Sy
SET UP|RN [Di 10 20 501 501 501 501 501 501 1
—=Al" 2 s sl s s 3 Jse the function keys to select RMS.
PRINTER Limits -10 -20 -50m ~50m -50m -50m -50m -50m

Meas 20 48 166m 166m 166m 166m 166m 166m

Limits -26 -49|  -1006m| -100m| -100m| -100m| -106m| -166m
Unit v v Y v v v Y v

INITIALTZE]
SELF CHECK
Select the parameter to be measured. Selectable measurement parameters

Oeeration Guide | depend on the type of amplifier instal led.

Hanlp B8] =

J

5.9 Setting the 8952 DC/RMS UNIT
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- Ry ww s | (2) Setting the response
mowee, _j— i —mp el The response time can be selected from three levels,

| | | s e nE] s e sl | High Speed, Standard, or Low Speed. Normally,
T — —w—w—w||| this selection is set to High Speed, but if the

o S — frequency is low or fluctuations are frequent, more
EWE; stable display can be obtained by setting the

ol response time to Standard or Low Speed.

Level

1. Use the Menu keys to display the desired screen.

% 2. Move the flashing cursor to the Response item to
—_— be set.

Response time can be set in three steps.
Up”a“"“ Buide | FAST(about 100ms), NORHMAL(sbout 806ns), SLOW(sbout Ss)

) ML [»=]| 3. Use the function keys to make a setting.

Function
display Meaning

- The response time is set to High Speed
FAST (approximately 100 ms).

. The response time is set to High Speed
NORMAL (approximately 800 ms).

. The response time is set to High Speed
SLOW (approximately 5 s).

5.9 Setting the 8952 DC/RMS UNIT
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5.10 8953-10 HIGH RESOLUTION UNIT

The 8953-10 HIGH RESOLUTION UNIT contains an internal anti-aliasing
filter required for FFT analysis. Enable the anti-aliasing filter when doing

FFT analysis.

For details on other common settings, see Quick Start Section 6.3.

MEMORY
CHa| [ THY) CH7 [ THg)

MENU
[EICHANNEL.

CH2 CH3]

*01-11-21 09:22:49

Procedure Screen: LIST, ONE CH (CHANNEL)

1. Use the Menu keys to display the desired screen.
If the List screen is displayed, press the F3 (—
PAGE) key to display the OPTION screen.

2. Move the flashing cursor to the A.A.F item to be

3. Use the function keys to make a setting.

TRIGGER
TRIGGER]

Response

RJC

Burn Out

Thresh.

Pull Up

Hold

Slope

Level

Operation Guide I aet to ON to enable the anti-aliasing filter.

The anti-aliasing filter can be enabled to prevent aliasing distortion.

0 Adjust

162.397mv Amp HI RESD Resolution 16bit
1600 Hode VOLTAGE BAF N
Range S
(LS8 = 3.12)
EITRIGGER Coupling i
Sonv L.P.F OFF Probe 1:1
[EISTATUS
STATUY Vave Disp | | m
VEMORY DIV Zoom 1 Variable OFF
MEASUREMENT| Range/DIV [ Smiv Upper L Som]
WAVE CALL| Position % [ 50%1 Lower i “5om]
[EISYSTEM set.
I -somy  [1Scaling OFF
FILE SAVE Scal ing Kind RATID Unit W ]
PRINTER EUN T 1.0000 ] Offset [ 0.6000 3
TNTERFACE
7E) .
SLr O Function
The anti-al iasing filter can be enabled to prevent aliasing distortion. dlsplay
Set to ON to enable the anti-aliasing filter.
SR - (=
PAGE O ON
OFF
VEMORY *01-11-21 9:22:51
P s I B,
Flashing cursor ON
CHL CHz CH H7 CHS
Bp ANALOG| HI RESO| ANADNJTHI RESO] HI RESO| HI RESD| CURRENT|  TEMP
[_ComERTjf [Probe 1:1 1:1 1:7) 1:1 1:1 1:1 1:1 1:1
BAF N P o __on____oafi

Meaning

. Anti-aliasing filter is disabled.

* Anti-aliasing filter is enabled.

® We recommend using an input module equipped with an anti-aliasing filter
that can be enabled to minimize sampling distortions during FFT analysis.

® Refer to Appendix 3.9, "FFT Function" for more information about aliasing
distortion and anti-aliasing filters.

® Refer to Section 4.3.3, "Setting the Frequency Range" for details about the
relationship between the anti-aliasing filter cutoff frequency and the
frequency range and time axis range.

® When using the recorder function, the anti-aliasing filter cannot be used even

if it is enabled.

® When using the 8953, the anti-aliasing filter cannot be used even if it is

enabled.

5.10 8953-10 HIGH RESOLUTION UNIT
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5.11 Setting the 8954 VOLTAGE/TEMP UNIT

/A WARNING I

A common GND is used for voltage and temperature input on
each channel. When using the voltage and temperature inputs

simultaneously, do not connect them both at the same time, as
this may damage the object you are measuring. (You cannot
measure the voltage and temperature simultaneously on the
same channel.)

5.11.1 Setting Voltage Measurement

U MEMIRY. 01-07-11 12520306 |
ECHANEL —— " Flashing cursor
-0.0209n Anp 16bit
LIST) — 16n/ Mode POLTAGE
SCALING Range -
COPPENT] (158 TENP-
[EITRIGEER Eﬂ,ﬁ'l
o L.P.F TEMP-T Probe 1:1
[EISTATUS Taen
STATUS WaveDisp || TEMP-S
VEVORY DIV Zoom et Variable OFF
MEASUREVENT] I Range/DIV_ [ Upper i Snl
Position % [ 50%) _ Lower r ]
[EISYSTEM
I smy ||Scaling OFF
FILE SAVE Scaling Kind ___RATID Unit W ]
PRINTER U T 1.0000 1 Offset [ 0.0009 1
INTERF ACE]
TNTTIALIZE
e | Somment
a Select the parameter to be measured. Selectable measurement parameters depen
peration Guide
type of amplifier installed.
S EANDEE =
MENU PAGE

Procedure Screen: LIST, ONE CH (CHANNEL)

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Mode item to be
set.

3. Use the function keys to select VOLTAGE.

Function
display

%
l®

Meaning

- Move the cursor up in the selection
window.

. Move the cursor down in the selection
window.

For details on other common settings, see Quick Start Section 6.3.

5.11.2 Setting Temperature Measurement

MEMIRY *1-67-11 12:29:28
L3I X7 [ OPTION
CHL CH2 CH3 CH4 CHs o [cH7 [cke

Anp ANALG| ANALDG| HI RESO| HI RESD| CURRENT| CURRENT|  TEWP|  TEWP
Wave | m m E E- .
Gragh .
Mode | VOLTAGE| VOLTAGE | VOLTAGE | VOLTAGE Flashing cursor K
Range Sl S S S/ TR 100mA] \ RS
Coupling i [3 [ [ [ 0t
LFF OFF|  OFF|  OFF|  OFF|  OFF|  OFF|  OF qoms
Zoom x1 x1 x1 *1 x1 x1 X TEMP-T
Position|  G0%|  S0W| S04 0w  Sow  Sa| 0 1Heh
Verisble|  OFF|  OFF|  OFF|  OFF|  OFF|  OFF|  OF TEPS
DIV e ] I I N M I
Dise Som|  Son|  Sem|  Son|  foom i
Limits -56m -56m -58m -58m 166m 1 a 0
Heas 66|  i6em|  100n|  ieem|  200m 2 2ee| 20
Linits | -100m| -100n| -100n| -106n| -206m 2| 10| -100
Unit [ v v v A A < <

Gperation Guide | SE1Ect the paraneter to be neasured. Selectable measurement paraneters depen

type of amplmer installed.
ST =
PAGE

Procedure Screen: LIST, ONE CH (CHANNEL)

(1) Setting the measurement mode
1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Mode item to be
set.

3. Select the temperature range and thermocouple
to be used with the function keys.

Thermocouple | Measurement input range | Thermocouple | Measurement input range
K -200 to 1350°C N -200 to 1300°C
E -200 to 800°C R 0 to 1700°C
J -200 to 1100°C S 0 to 1700°C
T -200 to 400°C B 300 to 1800°C
w 0 to 2000°C

5.11 Setting the 8954 VOLTAGE/TEMP UNIT
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MEMIRY °01-67-11 12:25:18

LOGIC] [ B |

HENU
[EICHANNEL
ONE CH
e

[TRIGGER

TRIGGER

[EISTATUS
STATUS
HEMORY DIV
MEASUREFENT]

[ ANALG | OPTIONY

CHi CH2 CH3 Cha  Jows  Jows o7 s
Amp ANALOG| ANALDG| HI RESD| HI
Probe 1:1 1:1 1:1
A.AF
Response
RIC NINT INT
Burn Out OFF OFF
Level
Pull Up
Hold
Slope

TEMP

Flashing cursor

INITIALIZE
SELF CHECK]

Uperat\on Guide |

Selects whether reference junction compensation is to be performed within
the instrument, or by an external reference junction compensation device.

PAGE

(2) Setting reference junction compensation
1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the RJC item to be
set.

3. Use the function keys to make the selection.

Function

display Meaning

. The 8954 performs reference junction

" compensation internally. (Measurement
accuracy is calculated from temperature
measurement accuracy and reference
junction compensation accuracy.)

INT.

MEMORY *01-67-11 13:15:03

ANALOG] LOGIC] }WI DPTIIJNI

MENU
[EICHANNEL.

(15 CHL CHz CH3 CH4_ [cHs  [cHs o7 [cHs
ANALDG| ANALDG| HI RESO| HI RESD| CURRENT| CURRENT|  TEMP]
Probe 1:1 1:1 1:1
AAF
Response

SCAL ING|JN [Amp

TEMP

COMPENT) R
JTRIGGER Flashlng cursor
TRIGGER]

[EISTATUS RIC N\ INT INT
STATUSI [Burn Out TN OFF
MEMORY DIV|f |Level
MEASUREMENT|RN [Pull Up
Hold
Slope

Serves to detect the breaking of wire between the amplifier and the
Operation Guide
thermucauo\e

. - O et
PAEE

. The 8954 does not perform reference

" junction compensation. Select this when
using an external reference junction
compensator. (Measurement accuracy is
temperature measurement accuracy only.)

EXT.

(3) Setting the burn-out

When measuring temperature, check for
discontinuity in cord connecting the thermocouple
to the amp.

Normally, measurement values fluctuate when
measurements are taken with the cord
disconnected, but when this function is turned the
value displayed is the maximum of the values
obtained for measurement with discontinuities.
This waveform is attached to the uppermost part of
the display screen.

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Burn Out item to
be set.

3. Use the function keys to make a setting.
Function

display Meaning
S+ | - Discontinuity detection is not performed.
£ | - Discontinuity detection is performed.

5.11 Setting the 8954 VOLTAGE/TEMP UNIT



123

Measurement range and measurement input upper and lower limits

Note that the measurement input upper and lower limits change according to
the measurement range.

When the following upper and lower temperature limits are exceeded, the
waveform is saturated.

Measurement range 10°C/DIV | 100°C/DIV
Measurement input upper limit 200°C 2000°C
Measurement input lower limit -100°C -200°C

Differences in the waveform display depending on the
measurement range

(For magnification/compression rate x 1, normal screen, thermocouple: T)

1000°C 0°C
~_1 When the measurement
input range upper limit
is exceeded
400°C
| Thermocouple: T
< L
0°C Measurement input range 100°C
-200°C
When the measurement
input range lower limit is When the measurement
exceeded input lower limit
is exceeded
-1000°C -200°C
When the position is 50%, the When the position is 100%, the measurement
measurement range is 100°C/DIV, and range is 10°C/DIV and the waveform is within
the thermocouple measurement input the thermocouple measurement input range,
range (-200 to 400°C) is exceeded but the 10°C/DIV measurement input range
lower limit (-100°C) is exceeded

® If the input terminals on the 8954 VOLTAGE/TEMP UNIT come into direct

contact with strong winds, the thermal balance of the input module may be
upset, causing an error to occur. When measuring in this type of location,
change the location of the module so that it is not in direct contact with the
wind.

® When the peripheral temperature changes suddenly, the thermal balance may be
upset, causing an error to occur. In this case, leave the instrument for
approximately an hour and start measuring once the temperature has stabilized.

5.11 Setting the 8954 VOLTAGE/TEMP UNIT
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5.12 Setting the 8955 F/V UNIT

The 8955 F/V UNIT can measure the frequency, rotation speed, commercial
power frequency, integral value, pulse duty ratio, and pulse width for each
channel. (Only one setting type can be measured for each channel.)

For details on common settings, see Quick Start section 6.3.

FREQ Frequency is calculated using the input pulse that corresponds
to the measurement waveform.
RPM Rotation speed is calculated using the input pulse that
corresponds to the measurement waveform.
P-FREQ Commercial power frequency is calculated using the input pulse
that corresponds to the measurement waveform.
COUNT Integrates the number of integrated input pulses.
DUTY Calculates the duty ratio of measured waveforms.
WIDTH Calculates the pulse width for measurement waveforms.

5.12.1 Frequency, Rotation, and Commercial Power Frequency
Measurement Settings

Sets the Frequency, Rotation, and Commercial power frequency

measurement.
Object to be measured Measurement range
Frequency 0.1 Hz to 5k Hz
Rotation 10 r/min to 500 r/min
Commercial Power 50 Hz / 60 Hz
Frequency Measurement

MENU
[GICHANNEL

CH7)

MEMIRY
CH3) CHa CHS) CHG) CH] CHS

~
*04-00-08 09:28:49

-0.0250kHz Amp

FA Resolution

Procedure Screen: LIST, ONE CH (CHANNEL)

16bit

Operation Guide

Select the parameter to be measured. Selectable measurement parameters
depend on the type of amplifier installed.

=l o e e = || (1) Setting the measurement mode
[__ComenT] (1Ls8 ”E\E Hold N . .
- e ' 1. Use the Menu keys to display the desired screen.
[EISTATUS
e — e Do [T WL [ — 2. Move the flashing cursor to the Mode item to be
[MERSUREFENT]| e Range/DIV_ [ Skhz) Upper 100k t
WAVE CALC] Position % [ 23] Lower okl Se *
EISYSTEM
SET U7 Scaling | UFF| 1
—— T —ll 3. Use the function keys to select FREQ, RPM or
PRINTER| . fise .
T EUN s 1.0000 ] Dffset 9.0000 1 F_FREQ'
SELF CHECK Comment

Function
display Meaning

| &

Hanlp)
MENU PAGE

‘“““S‘J ﬁ@ . Move the cursor up in the selection
window.
J}@ - Move the cursor down in the selection
window.

5.12 Setting the 8955 F/V UNIT
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- - wemema) (2) Setting the measurement range
DL — Set the value per division.
-0.08250kHz Amp FV Resolution 16bit
—efl T Y i 1. Use the Menu keys to display the desired screen
S z Range SkHz Pull U OFF . .
COMMENT] (1LSB = 25.8 Hz) Hold ’ ON y p y
DITRIGGER Slope 1 . .
Lo i 2. Move the flashing cursor to the Range item to be
U Vave Disp |1 W] | set.
MEMORY DIV Zoom x1 Variable OFF
MEASUREMENT] N Range/DIV [ SkHz1 Upper [ 100k ] .
[ oA remit e w ||| 3. Use the JOG control, the function keys or the
DISYSTEM .
[ i Sealing i RANGE knob to make the selection.
FILE SAVE] Scaling Kind RATIO Unit [Hz ]
PRINTER| i EU/Y [ 1.0008 ] Offset [ 0.0009 ]
INTERFACE] .
ol UL o (3) Setting the threshold value
SELF CHECK] Comment . . .
: = ; The waveform is measured for the interval that it
beration i | [ et 1 e el e el n e e e ne threshold val
S | crosses the threshold value.
Heanlp)[®] k] =

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Level (threshold
value) item to be set.

3. Use the function keys to make the selection.

(4) Setting the pull-up resistance

Pull-up resistance is used when the 8855 is connected to an open-collector
output signal.

When ON is selected, the input terminal is pulled up by +5V. With most
measurements, this option is set to OFF.

1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the Pull Up item to be set.
3. Use the function keys to make the selection.

(5) Setting the hold function

Displayed measurement results are retained until frequency and rotation
values are verified.

When this is set to OFF and the measured frequency is not verified within
the specified time, the previously displayed value is halved.

1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the Hold item to be set.
3. Use the function keys to make the selection.

(6) Setting the slope

Set the slope to use as a reference for measurement.

Measurement is made based on the point where the rising or falling slope of
the input signal crosses the threshold.

1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the Slope item to be set.
3. Use the function keys to make the selection.
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Hold ON/OFF Setting during measurement of stop action

Hold ON/OFF setting when measurement is stopped

Frequency and rotation speed measurement results are displayed after a
single cycle is verified. When measuring the phenomena called rotation
stoppage with hold set to ON, the 8855 waits endlessly for measurement
period verification, so the stoppage cannot be detected. When hold is set to
OFF and the period is not verified within the specified interval (2 times the
previous measurement sampling period), the 8855 displays the previous
signal at half its former value. This allows you to predict when measurement
will stop as the measurement value gets closer to zero.

Rotation stoppage

Stoppage can be verified. Stoppage can be verified.
The previous value is Previous values are
held until the next reduced by half in
cycle is verified. succession.

Hold: ON Hold: OFF
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5.12.2 Integration Measurement Settings

With integration, the number of input pulses is counted. Input pulses are
displayed as "c" counts.

Object to be

measured

Measurement range

Integration

2 kcto 1 Mc

MENU MEMIRY

*04-00-08 09:29:15

Procedure Screen: LIST, ONE CH (CHANNEL)

Operation Guide

This setting is the value per division on the vertical axis.
bottom of a waveform are off the screen, increase the value of this setting.

If the top and

"l #]

i® |

0 Adjust

[EICHANNEL L CR3 [_cral [_oHs) [ el [ C7L [ CHe
8c Amp FA Resolution 16bit
—ll 1 " e e || (1) Setting the measurement mode
- wsd . )
- s Sloge d 1. Use the Menu keys to display the desired screen.
[EISTATUS
—— [N (NN — i - _ 2. Move the flashing cursor to the Mode item to be
[ MERSUREFENT]| Range/DIV_ [ 10ke] Upper [ 200k ] t
WAVE CALC] Position % [ 23] Lower [ ok Se *
EISYSTEM . .
At lne__T__W = 1| 3. Use the function keys to select COUNT.
PRINTER| EUA L 1.0000 ] Dffset [ 9.0000 1
INTERFALE] Function
INITIALTZE] | Bkc d|Sp|ay Meanlng
SELF CHECK Comment
weraion i | S U 0 e e 7@ | . Move the cursor up in the selection
a2 @] e MJ window.
{L@ - Move the cursor down in the selection
window.
MENU MEMORY *04-00-08 09:29:26
Do o o (2) Setting the measurement range
c Amy FA Resolution 16bit e e
e | o CONT Level oX] Set the value per division.
Range 10kc Pull Up OFF
(1LSB = 5.08 c) . .
Sioge ; 1. Use the Menu keys to display the desired screen.
L.P.F OFF
L e S R | 2. Move the flashing cursor to the Range item to be
Zoom x1 Variable OFF
Range/DIV_[ kel Upoer [ 260k1 set.
Position % [ %] Lower L k]
ST - 3. Use the JOG control, the function keys or the
Scaling Kind RATIO Unit [Hz ] .
BY [ tow) RANGE knob to make the selection.

(3) Setting the threshold value
The waveform is measured for the interval that it
crosses the threshold value.

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Level (threshold
value) item to be set.

3. Use the function keys to make the selection.

(4) Setting the pull-up resistance

Pull-up resistance is used when the 8855 is connected to an open-collector
output signal.
When ON is selected, the input terminal is pulled up by +5V. With most
measurements, this option is set to OFF.

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Pull Up item to be set.

3. Use the function keys to make the selection.
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(5) Setting the slope
Set the slope to use as a reference for measurement.

Measurement is made based on the point where the rising or falling slope of
the input signal crosses the threshold.

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Slope item to be set.

3. Use the function keys to make the selection.

5.12.3 Pulse Duty Ratio Measurement Settings

The pulse duty ratio measurement is the ratio between the measured HI level
and LO pulse levels.

Object to be

measured

Measurement range

DUTY

5% (fixed)

N MEMIRY *04-60-08 89:29:36
TEICHANNEL Ch| [ THd) [ THo CH7| [ THg
9.8% Amp FA Resolution 16bit
o 100% Mode TY Level 0.0V
1o Range rren Pull Up OFF
COMFENT (158 RPM
EITRIGEER Pbhed Level HIGH
TRIGGER LPF
[EISTATUS WIDTH
STATUS Wave Disp | | LI
MEMORY DIV Zoon 1 Varisble OFF
MEASUREVENT] -+ Range/DIV_ [ 5 Upper [ 1663
WAVE CALL| Position % [ ] Lover i 0]
[EISYSTEH
SET U7 Scaling OFF
Scal ing Kind RATIO Unit tz 3
PRINTER EUN T 1.0000 ] Offset [ 0.0800 ]
Operation Guide Select the parameter to be measured. Selectable measurement parameters
depend on the type of amplifier installed.
Heanle)[#] k] =
PAGE

Procedure Screen: LIST, ONE CH (CHANNEL)

(1) Setting the measurement mode
1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Mode item to be
set.

3. Use the function keys to select DUTY.

Function
display Meaning
ﬁ@ . Move the cursor up in the selection

" window.

N MEMIRY *84-00-03 89:29:45
[EICHANNEL CH3] [ THa) [ TS| [ CHe| [ CH7) [T
Cl 8.0% Amp [ FA Resolution 16bit
LSl 100% Mode UTY Level +0.0V
E Lo0% Range 5% Pull Up OFF
D (1LSB = 6.625%)
EITRIGGER Level HIGH
L.P.F OFF
[EISTATUS
STATUS Vave Disp | | ]
TEMORY DIV Zoom x1 Variable OFF
MEASUREVENT] T Range/DIV_ [ 3] Upper [ 1061
WAVE CALL Position % [ 3] Lover r 0]
[EISYSTEM
SET U] Scaling OFF
FILE SAVE Scaling Kind RATID Unit Mz ]
PRINTER EUN [ 1.6000 ] Uffset [ 0.9000 ]
INTERF ACE]
e zell || o
SELF_CHECK Comment
Input values are acquired based on the time or amolitude when the measured
Operation Guide | waveform crosses the threshold value In the frequency. rotation rate. count.
commercial power. duty or pulse width mode
a8 ] 18] [ooee]
PAGE

- Move the cursor down in the selection
window.

g

(2) Setting the threshold value
The waveform is measured for the interval that it
crosses the pulse duty ratio.

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Level (threshold
value) item to be set.

3. Use the function keys to make the selection.

(3) Setting the pull-up resistance

Pull-up resistance is used when the 8855 is
connected to an open-collector output signal.

When ON is selected, the input terminal is pulled
up by +5V. With most measurements, this option is
set to OFF.

1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the Pull Up item to
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be set.
3. Use the function keys to make the selection

(4) Setting the level

Select whether you want to measure duty ratio based on the HI level or the
LO level.

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Level item to be set.

3. Use the function keys to make the selection.

Precautions for measuring pulse duty ratio

Upon measurement of pulses (20 kHz or more) that rise during dead time
(computation), the duty ratio of dead time pulses is not measured. The duty
ratio is determined from pulses that follow the dead time.

Disregard

e —
Wave Computation Wave

take-in (50 us) take-in

5.12.4 Pulse Width Measurement Settings

This option measures fluctuations in pulse width.

Object to be Measurement range
measured
Pulse width 500 ps to 100 ms
MENU MEMORY *04-00-08 89:29:54
— (o [ [ o o Procedure Screen: LIST, ONE CH (CHANNEL)
-0.008256ms Amp FA Resolution 16bit
- TT e [ o o (1) Setting the measurement mode
[—comen) g ) )
- oy | Le! HIgH 1. Use the Menu keys to display the desired screen.
ISTATUS
T ey [T WL [ — 2. Move the flashing cursor to the Mode item to be
MEASUREMENT| F T Range/DIV [ 500us] Upper [ 10m]
ﬁ Position % [ 071 Lover i 9m] set.
Scalin OFF 3
e e Ll — || 3. Use the function keys to select WIDTH.
PRINTER| EUn [ 1.0008 ] Dffset [ 0.0000 ]
TNTERF ACE Function
INTTIALIZE oms . .
A Cament display Meaning
Operation Guide jz;;; ;:E\E:r:':::;;[;nzi\T‘\aziutig.{aﬁ;:‘?mb‘e measurement parameters ﬁ@ . Move the Cursor up |n the Se|ect|on
@ ® | I @ window.
@@ . Move the cursor down in the selection
window.
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e m— wemewn) (2) Setting the measurement range
DL 5 3 e A Set the value per division.
) T AMEM wé;D;: E“T; Q.E 1. Use the Menu keys to display the desired screen
S i ms ange 500us ull U
COMMENT| (1LSB = 2.58us) : ) y p y )
ETRIGGER Level HIGH . .
LrF o 2. Move the flashing cursor to the Range item to be
Smﬁws Vave Diso | | O set.
MEMORY DIY) Zoom x1 Variable OFF
MEASUREMENT] I T Range/DIV [ 500us] Upper L 16m] .
[ oA rimit w1 we ||| 3. Use the JOG control, the function keys or the
EISYSTEM .
[wrm Sealing o7 RANGE knob to make the selection.
FILE SAVE] Scaling Kind RATID Unit [(Hz ]
PRINTER| i EUA [ 1.0008 ] Dffset [ 9.0000 1
INTERFACE .
ol UL o (3) Setting the threshold value
SELF CHECK Bms Comment . . .
B The waveform is measured for the interval that it
a waveform are off the screen, increase the value of this setting. .
crosses the pulse duty ratio.
el e8] (o]

1. Use the Menu keys to display the desired screen.

2. Move the flashing cursor to the Level (threshold
value) item to be set.

3. Use the function keys to make the selection.

(4) Setting the pull-up resistance

Pull-up resistance is used when the 8855 is connected to an open-collector
output signal.

When ON is selected, the input terminal is pulled up by +5V. With most
measurements, this option is set to OFF.

1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the Pull Up item to be set.
3. Use the function keys to make the selection.

(5) Setting the level
Select whether you want to measure duty ratio based on the HI level or the
LO level.

1. Use the Menu keys to display the desired screen.
2. Move the flashing cursor to the Level item to be set.

3. Use the function keys to make the selection.

® Hold, pull-up ON/OFF, slope rise and drop, HI and LO level, and threshold
settings cannot be determined from the display screen. Determine the
settings for each channel or list according to its options.
When printing a list, hold, pull-up ON/OFF, slope rise and drop, HI and LO
level, and threshold settings are printed. For details, see section 10.5.

® Measurement results may differ depending on the Threshold Value Setting.

To obtain correct measurement results, set the proper threshold value to

match the input waveform.
Example

5V

Threshold value

oV

5V
® When performing quantitative measurement, the previous data may be appended
to the beginning of measured data.
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Chapter 6
Memory Segmentation Function

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

* The recording length (DIV) has priority over the number of memory blocks.
(A maximum of 1024 segments, or a maximum of 512 segments when using
the recorder & memory function.)

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

* During recording, printout is not carried out.
* This reduces dead time (non-sensitivity periods due to display and printing
delays).

* Waveform data can be stored in a selected block. (Selects the beginning and
end blocks)

* Data from different blocks can be overlaid on screen for easy comparison.
(it can be printed out)

Settings the Memory segmentation function

Setting the recording length

|

Set the number of segmentation
1 Set the number of blocks to divide.

Setting the start block

|

Setting the end block

|

Setting the display block
l Set the memory blocks to display on the screen after measurement is

completed.

Setting the following
waveform display (MEM only)

1 Set whether waveforms are displayed
on-screen after they are recorded to the respective blocks.

Set the reference block

Set the block for reference to superimpose more than two memory
blocks.
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Input signal capture is carried out continuously using the trigger, storing
waveform data successively in each block. Any block in which an input
signal is recorded can be called up on the display. During measurement,
displaying, printing, and saving cannot be carried out until the recording
data in all block is completed.

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 Memory segmentation function

/ /

| | /

Recordlnq Ienqth Recording Ienqth Recording Ienqth Recording Ienqth

e
VA VA IVAIAVA

Data are divided into blocks and recorded in memory.

---Dead time: approx. 5 ms min.
(interval in which no sampling occurs due to display
and print processing)

® [n order to permit display and recording after the acquired data is recorded
to one block, sampling is not performed during the following times (dead

time).
Memory Function
View function ON, Trigger Priority ON: about 8 ms
View function ON, Trigger Priority OFF: about 10 ms
View function OFF, Trigger Priority ON: about 1 ms
View function OFF, Trigger Priority OFF: about 3 ms
REC & MEM Function
Trigger Priority ON: about 0.8 ms
Trigger Priority OFF: about 2 ms

® For details on trigger priority function, see Quick Start Section 7.5.2.
® For details on view function, see Section 8.1.

® When using the memory segmentation function, you cannot use the
averaging function.

® While the roll mode is being used in memory function, the memory
segmentation function in the status is disabled.
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MENU MEMORY *01-86-01 14:81:46
mome. oo o Procedure Screen: MEMORY DIV (STATUS)
ONE_CHM [Shot 38DIV | MAX  SeeDIV [Start Black | 1
LIST| Jivision 1A iyl ocl .
e || S e “ 1| (1) Select the Memory Segmentation
COMPENTIHN [Re+ Block o 1 [Wave Display | OFF .
I T S S 1. Press the STATUS key to display the Memory
A O O O O A O T O Segmentatlon (MEMORY DIV) screen.
9 . L]
ittt 2. Move the flashing cursor to the position shown
208 218 228 239 248 258 :
[T O L O O T T in the ﬁgure‘
3. Use the function keys, and select ON.
INTERFACE .
% Function
—— display Meaning
Operation Guide |
ry - 5= | * Disable memory segmentation
£ | - Enable memory segmentation
(2) Set the Recording Length.
1. Move the flashing cursor to the Shot item.
2. Use the JOG control or the function keys to
make the selection.
. VEMORY 01-06-01 14301158 | Function
IEICHANNEL emory Div i i
I ONE CH Zm - sen?:j MAX_ 560@DIV [Start Block | 1 dlsplay Meanmg
HS# Division 256 | MAX 512 [End Block | 128 ﬁ@
t;r:;é:i] :Zi E:Zi 0:4 S 17]wiave Dn;p\;y ] OFF - Increases the recording Iength
1 10 20 o 49 5g 66 J:L@
i - N - .
5 __STAT IIIIIIIIIIIIlIIIIIIIIIIlIIIIIlIIIIIlIIIIIIIIIIII ' DeCI'eaSGS the recordlng length
130 149 150 160 170 130 190
O O O O OO OO
[EISYSTEM IIIIIIIIIIIIIIIIIIlIIIIIlIIIlIIIIIIIIIII|IIIIIIII Féﬁg? : SeleCt from f|Xed recordlng Iengths
SET UP}
FILE SAVE]
T USER | I Freely set any recording length
INITIALIZE]
[ When setting a recording length that the memory
[ toon s | cannot split on other screens, the memory
ey [#] 9] 5

segmentation setting is automatically deactivated.
(See tables below.)

Maximum number of divisions
The recording length and maximum number of divisions are automatically

determined according to the set memory capacity and number of available
channels, as shown in the tables below. Refer to Quick Start 4.3.10.

A maximum of 512 segments when using the recorder & memory function.
32 M words 128 M words 512 M words
Recording |Number of channels Recording | Number of channel

length (DIV) 8

4 2 length (DIV) 8
0 to 40 1024 | 1024 | 1024
41 to 80 512 | 1024 | 1024
81 to 163 256 | 512 | 1024
164 to 327 128 | 256 | 512
328 to 655 64 | 128 | 256
656 to 1310 | 32 64 | 128
1311 to 2621 | 16 32 64
2622 t0 5242 | 8 16 32

Recording length | Number of channel
(DIV) 8 | 4 | 2

0 to 655 1024 | 1024 | 1024
656 to 1310 | 512 | 1024 | 1024
1311102621 | 256 | 512 | 1024
2622 to 5242 | 128 | 256 | 512
5243 t0 10485 | 64 | 128 | 256
10486 t0o 20971 | 32 | 64 | 128
209721041943 | 16 | 32 | 64

4 2
0 to 63 1024 | 1024 | 1024
64 to 327 512 | 1024 | 1024
328 to 655 256 | 512 | 1024
656 to 1310 128 | 256 | 512
1311 to 2621 64 | 128 | 256
2622 to 5242 | 32 64 | 128
5243 to 10485 | 16 32 64

10486 to 20971| 8 16 32 41944 to 83886 | 8 16 32
5243 to 10485| 4 8 16 20972 to 41943| 4 8 16 83887 to 167772 4 8 16
10486 to 20971 - 4 8 41944 to 83886| - 4 8 167773 to 335544 | - 4 8
P0872 to 40000, - - 4 83887 to 167772 - - 4 335545 to 671088 - - 4
(Fixed recording length)

(Fixed recording length) (Fixed recording length)
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MENU MEMORY *01-86-01 14:82:11 .
e - (3) Set the number of segmentation.
ONE_CHB [shot 38DIV | MAX  SeeDIV [Start Black | 1 . .. .
T7l] oivision 20 | WX iz [end ook | G 1. Move the flashing cursor to the Division item.
EE;;:? gsi ::Dct n; T 1_\»1- D: \: \ OFF
o Mg o o 2. Use the function keys or JOG to set the number
e il

ETATIS W e o of splits. See item (2) of this section for details
about the number of splits that can be set.

IIIIIIIIIIIIIIIIIllIIIllIIIIIIIIIIIIIIIIIII Fur_-]Ction i
display Meaning

-

FILE SAVE]

PRINTER]

% I8 | : Increases the number splits
SELF CHECK

lﬂaxmn Guide |

o] ]

@9 - Decreases the number splits

— ——— | (4) Start/end block setting

[DICHANNEL Memory Div ON
ONE CH; o \ tart Blocl . .
usﬂ et T e e 5 Set the beginning and end blocks when you use
Use Block 70 . . .
Ret Block o T Toave Brspioy | o7 blocks from a memory that is split sequentially.
1 10 20 30 46 50 60

It only uses the block when the beginning and
ending blocks are set in the same block.

100 118 120
(LTI

7] 8

1. Move the flashing cursor to the Start Block or
End Block item.

2. Use the JOG/SHUTTLE control or the function
keys to make the selection.

|D_ wuie | Fur_10tion .
Tz [P[B][R]®] display Meaning

Increases in number (+10)

Increases in number (+1)

o
e
18 | : Decreases in number (-1)
lo

Decreases in number (-10)

MENU MEMORY °01-06-01 14:84:20

(5) Display block setting

[EICHANNEL Memory Div N
ONE CH; ) ; ar oc 1
Lm]} e T St o o] w1 || Set the block to be displayed.
SCALING|I [Use Block 55 | 0055 TRIG: °91-86-01 14:03:15.81
o || > 1 e Dy | %1 || 1. Move the flashing cursor to the Use Block item,
=l 1 16 20 30 40 50 60

p—— T as shown in the figure on the left.

]
T O T O T O AT T

76 88 9
[]

O T o e e e e 2. Use the JOG control or the function keys to
[T T T T S e e o make the selection.

Function
display Meaning

INITIALTZE]
SELF CHECK]
Operation Guide |

EIEX NN

Increases in number (+10)

Increases in number (+1)

o
e
1® | : Decreases in number (-1)
lo

Decreases in number (-10)
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*01-06-01 14:96:00

(6) Setting ref blocks
Waveform data recorded in multiple blocks can be

in a composite display.

1. Move the flashing cursor to the Ref Block item.
2. Use the function keys to make the selection.

ENU MEMORY
[EICHANNEL Memory Div ON
ONE_CHB [shot 38DIV | MAX  SeeDIV [Start Black | 1
LIS [Division 256 | Max 512 |End Block | 128
SCALINGIIN [Use Block 55 1
COMPENTIHN [Re+ Block [ 33 [Wave Display | OFF dlsplayed
[ITRIGGER 1 10 20 39 49 54 2
[ TRIGGER] =
IISTATUS 70 89 99 100 110 126
i STATUS| [T O O O O O
LEMRY DIVYY 1359 149 150 160 179 150 199
MEASUREMENTIN (T T OO L O O T Function
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII i
ISYSTEM
SET 0P dlsplay
FILE SAVE
PRINTER
INTERFACE]
INITIALIZE QFF
SELF_CHECK
Operation Guide | &ON
£, ALLBLOCK || ALLBLOCK —_—
O ON OFF ON
ALLBLOCK
OFF
 —
ALLBLOCK
ON

MENU

MEMIRY

~
*01-06-01 14:96:58

[GICHANNEL Memory Div

ONE_CHIH |Shot

L=c]

MAX

500001V _[Start Block |

MAX

512 |End Block |

128

LIS} [Division
SCAL INGIHY [Use Block

COMMENT|RN [Re Block

69 [Wave Display |

OFF

EITRIGGER 1 1 20

220

49 50 60

238 248 256

Operation Guide |

ey [Ble]R]P]

REF OFF

REF_ON
J

NOTE

Meaning

Disable ref block

Enable ref block

- Turns off reference for all blocks.

- Turns on reference for all blocks.

3. Move the flashing cursor to the numerical value
item (ref block). Ref block settings can be made
one block at a time. Blocks set as ref blocks are
marked with an asterisks.

Function
display

o
e
®
lo

REF _OFF

REF _ON

Meaning

Increases in number (+10)
Increases in number (+1)
Decreases in number (-1)
Decreases in number (-10)

Does not refer to the selected block

Refers to the selected block

® The reference block is not displayed during REC&MEM measurement; it is
displayed when measurement is completed.

MENU

MEMIRY

°01-06-01 14:08:39

[EICHANNEL. Memory Div

ONE_CHB [shot

MAX

5000DIV [Start Block |

Division

MAX

512 |End Block |

LIST|
SCAL ING|

Use Black

COMMENTIRN [Re+ Block

69 [Wave Display |

[EITRIGGER
TRIGGER]

[EISTATUS

119
[111

FARRRRRFRRRRERRRRER,

200 210

220

230 248 250

INITIALIZE
SELF CHECK]

Operation Guide

I

NOTE

(7) Setting the following waveform display

This displays waveforms taken by sequential trigger
in each block when you use blocks from a memory
that is split sequentially. (For that reason the lag
increases.)

1. Move the flashing cursor to the Wave Display

item.

2. Use the function keys to make the selection.

Function
display

A,

OFF

2,
ON

Meaning

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

Each block is recorded and displayed.

® The colored blocks indicate that measured data has been saved to the blocks.
® The displayed block settings and block status are shown on the Waveform
display screen. (See Section 8.1.)
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Relation between trigger mode and sequential save function

Measurement start

4

Start block

End block

Waveform display

Auto print

Auto saving

l

Measurement end

Trigger mode
SINGLE

REPEAT
AUTO

NOTE

Press the START key and LED light.
Data recording starts when trigger condition are met.

Start block is stored by trigger setting.
The following waveform display ON:
waveform is displayed.

The following waveform display OFF:
waveform is not displayed.

End block is stored by trigger setting.
The following waveform display ON:
waveform is displayed.

The following waveform display OFF:
waveform is not displayed.

Displays end block waveform.

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

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

REPEAT or AUTO trigger mode returns you to the start block,
and recording starts.

End of measurement

When the STOP key is pressed twice during measurement, the
8855 is forcibly stopped. (Auto printout is not executed.)
When auto save is enabled and the 8855 is forcibly stopped
during measurement, the measurement data up to the point
where the 8855 was forcibly stopped is saved automatically.

End of measurement

If the STOP key is pressed during recording, recording continues
until the end of the current block.

(Waveform display, auto printout and auto save are executed.)
When the STOP key is pressed twice during measurement, the
8855 is forcibly stopped.

When auto save is enabled, waveforms are saved after recording
the end of the current block, and then recording starts from the
start block.

When auto save is enabled and the 8855 is forcibly stopped
during measurement, the measurement data up to the point
where the 8855 was forcibly stopped is saved automatically.
(Auto printout is not executed.)

When the following waveform display (memory function) is on
and the view function is on, the dead time becomes very large.
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Chapter 7
Calculation Function

7.1 Numerical Calculation (MEM)

This performs calculation only on those waveforms in the memory. Once it
performs calculation, it displays numerical results.

When using A-B cursor, it performs waveform calculation only for the data
between the cursors. (When the calculation range is specified.)

The following 19 types of calculations are possible:

(1) Average value, (2) RMS value, (3) Peak-to-peak value

(4) Maximum value, (5) Time to maximum value, (6) Minimum value,

(7) Time to minimum value, (8) Period, (9) Frequency, (10) Rise time,

(11) Fall time, (12) Standard deviation, (13) Area value, (14) XY area value,
(15) Specified level time, (16) Pulse width, (17) Duty ratio, (18) Pulse count,
(19) Arithmetic processing

7.1 Numerical Calculation (MEM)
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Numerical calculation Operating Sequence

ﬁﬁmgﬁgglec\glinle;(t)igg OFF Disable numerical calculation.
ON Enable numerical calculation.
Setting forre QSITSEL%%IU?aIcuIatlon OFF Disable printout
ON Enable printout
Setting for numerical calculation OFF Storing is disabled
result saving .
FD Stored on floppy disk
PC Stored on PC card

External MO Stored on external MO connected through SCSI
Stored on MO disk or hard disk

MO/HD
Saves on devices connected through LAN. This
LAN requires the 9333 LAN COMMUNICATOR.
Numerical calculation settings (1) Average Up to four numerical calculations (No.1 - 16) can

be set simultaneously.

(19) Arithmetic processing

No calculation is performed for channels to
Calculation channel settings CH 1 which no module is connected, or for which the
; display and recording function is disabled.
: When the XY area is selected in the waveform
CHS8 numerical calculation, specify the X-axis and
Y-axis channels.

Setting the waveform numerical OFF Disable evaluation function

evaluation _ . . _.
- ON Return NG if result is outside specified range.
If you want to execute the numerical

evaluation, you have to set this items.

Setting the measurement range Upper value The numerical value can be set in a range of
Lower value -9.9999E+29 to +9.9999E+29.

Evaluation GO/NG conditions

Executing the waveform : :
numericalcalculation _E New data QJFRE%{ E:aey .Waveform display screen and press

Existing data

The waveform data captured is calculated.

Move the flashing cursor to the measurement
item, and press the F6 (exec.) key.

Calculate the existing waveform data between
the A and B cursors.

7.1 Numerical Calculation (MEM)
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7.1.1 Making Settings for Numerical Calculation

Numerical calculations results can be printed on the internal printer.

Numerical calculations results can be saved in text format to the current
directory selected in the File screen.

For the file name to be saved, see Quick Start Section 10.7, "Saving the Data."

MENU MEMORY *01-06-01 14:09:52
| W [Remuis o Primer Procedure Screen: STATUS
O T [Feas Area | ALL WAVE | [Save Media OFF
== ! @] (1) Set the numerical calculation.
m Kind Ch P C L 1]
in. arame ter omg Ower er . .
S i - * 1. Press the STATUS key to display the numerical
| | T = calculation screen.
No.S OFF
e [ i 2. Move the flashing cursor to Measurement.
SYSTEH NE:? OFF . .
— |l o 3. Use the function keys to make the selection.
PRINTER|ff [ol2 OFF .
TNTERFACE] Eﬂz Ei; FUI’)CtIOﬂ .
I T display ~ Meaning
Operation Guide | @ . . .
L = SEr Disable numerical calculation
.‘!5;'_ OFF ON ‘ exec. ]

. Enable numerical calculation. The various
O | - setting items are displayed.

wc. | - Execute numerical Calculation.

MENU MEMORY *01-86-91 14:10:01
[EICHANNEL. Measurenent N [Result to Printer OFF (2) Sett”']g the Meas Area
O T [Feas Area [ ALL WAVE | [Save Media OFF
oz [ W] Allows you to specify the numerical calculation
Kind th Paraneter Conp[Lover Upper rangec.
DI TRIGGER No.1 OFF
[ rIGeER o OFF
psns_ffo-: 3 1. Move the flashing cursor to Meas Area.
No.5 OFF
EZIZ §§E 2. Use the function key to specify the calculation
i — range.
FILE SAVE|Jfl |No11 OFF .
PRINTER szg g;; Function
i (20 i display Meaning
SELF_cHECK|JY [No16 OFF Perf ical lculati Il
p—— : nggfrg;; Qumerlca calculation on a
BEALE

a-swive| - Performs numerical calculation only on the
waveform between cursors A and B

(3) Setting Waveform Numerical Calculation Results

MENU ME il 1-08 19:30:57 .
oo, Flashing cursor S to be Printed or Saved
ONE CH  [teas Area | AL WA OFF . .
| g \ Ell 1. Move the flashing cursor to Result to Printer.
|| S — S E—— 2. Make selections from the function key displa
e — : y ¥
[EISTATUS No.3 OFF Function
No.4 OFF
- u display =~ Meaning
o o 41
e | bt St | - Does not print the calculation results
FILE SAVE] x\)ié EEE
s || . by ,
e | [T 3 £ | - Prints the calculation results
SELF_CHECK)If [Not6 OFF
The results of numerical calculations can be saved with text by specifying
a save destination. Select the save destination media. 3 M the ﬂashin Cursor to Sa e Med'a
E .0 % Z 5 . Move v ia.
@ % P CTARD || MO 7 HDD J| MOTEXT. LA g

7.1 Numerical Calculation (MEM)



140

MENU

MEMIRY

°01-06-01 14:11:37

[EICHANNEL

Measurement

ON

Result to Printer

OFF

Heas e
Flashing cursor
_

L

1

Save Media

OFF

Kind N

Ch

Parameter

Comp

DITRIGGER

No.1

AVERAGE

CH1

OFF

No.2

OFF.

[EISTATUS No.3

OFF

No.4

OFF

No.5

OFF

No.6

OFF

No.7

OFF

No.§

OFF

SRS
PEAK-PEAK
HAXTHUM

FREQUENCY
RISE-TIME
FALL-TIME

Al

[T

No.9

OFF

Nol8

OFF

Noll

OFF

No12

OFF

No13

OFF

Nol14

OFF

TNTTALTZE o5

OFF

SELF CHECK|H [No16

OFF

Operation Guide

I
E2 R

4. Make a selection from the function key display.

Function
display Meaning

C% - Does not save calculation results

- Saves the calculation results on a floppy
disk

. Saves the calculation results on a PC card

-
@
=
i
|2
=

. Saves the calculation results on the built-in
m s Hon|l -~ MO disk or hard disk

. Saves the calculation results on a external
MOTEXT MO disk connected through a SCSI

- Saves the calculation results on a device
connected through a LAN

A

5. Move the flashing cursor to the item you want to
save to file. Allows you to choose between
saving each calculation result to a new file, or
adding data to an existing file.

Function
display Meaning

wwy | - Add and save data to an existing file.

Ex ST - Create a new file and save data.

6. Move the flashing cursor to the save name item.
Enter the file name you want to save the
calculation results under. For details on how to
enter file names, see section 5.4.3.

(4) Select numerical calculation

1. Move the flashing cursor to the position shown
in the figure on the left.

2. Use the function keys or JOG in the selection
window to make settings. You can set up to a
maximum of 16 numerical calculation operations
simultaneously, from No. 1 to No. 16.

7.1 Numerical Calculation (MEM)
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Numerical calculation operations

Average value The average value in the waveform data

RMS value The RMS value of the waveform data

Peak The peak-to-peak value of the waveform data
Maximum value The maximum value in the waveform data
\'/l';rirsjz to maximum | The time from the trigger to the maximum value
Minimum value The minimum value in the waveform data

I;rl’rclz to minimum | The time from the trigger to the minimum value
Period The cycle of the waveform signal

Frequency The frequency of the waveform signal

Rise time The rise time of the waveform data

Fall time The fall time of the waveform data

Standard deviation | The standard deviation of the waveform data

Area value The area enclosed by the zero position and the waveform
signal
X-Y area value The composite X-Y area
Specified level The time from the trigger to the specified level
time
Pulse width The pulse width of the waveform data
Duty ratio The duty ratio of the waveform signal
Pulse count The pulse count of the waveform data
Four arithmetic The four basic arithmetic operations of the numerical
operations calculation results
e HEFORY o wis | (5) Set the calculation channel
IEICHANNEL Measurenent 0N [Result to Printer OFF . .
= e ————— i 1. Move the flashing cursor to the position shown
% Stop Mode Flashing cursor
SCALING 1
— Y in the figure on the left.
Kind th N [Parameter ConpLower Upper
DIRIGEER M o-1 AVERAGE| i OFF .
.2 iz 2. Use the function keys or the JOG control to
) || & make the selection.
No.6 OFF .
fo.? OFE Function
ESYTEn - ) IFE d|splay Meanlng
T Noll OFF
Hﬁ;ziﬁi Nol2 OFF ﬁ@ .
;mmmg tols o - Increase channel number.
Srr e i
Doeration Guide | @9 - Decrease channel number.
EX K

® The channels where no modules are installed, a channel that deviates from

the set active channel range and channels for which display/record is set to
"OFF" will not be calculated.

® When the XY area value is selected in numerical calculation, channels on
the X and Y axes should be specified. "ALL" cannot be selected.

® Even if the display format is not the X-Y screen, the XY area value can be
selected.

7.1 Numerical Calculation (MEM)
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7.1.2 Copying Calculations Settings

Numerical calculation settings can be copied from one channel to another.

°01-08-28 13:33:01

N HEMIRY
[GICHANNEL Heasurement ON_ [Result to Printer OFF
ONE CHI  [Meas Area [ AL WAVE | |Save Media OFF
LISTH  [Stop Mode | GOaNG_|
SCALING
COMHENT,
Kind Ch Parameter Comp |Lower Upper
EITRIGGER
No.1 RMS| CHI ON| 95.000 105.00
TRIGGERY o2 AVERAGE|  CH1 OFF
[EISTATUS No.3 OFF
No.4 OFF
No.5 OFF
i No.6 OFF
WAVE CALC] :S; gii
[EISYSTEM No.9 OFF
SET_UPf [Noto OFF
FILE SAVE|JY [Nolt OFF
Ea | 18 OFF
No13 OFF
INTERFACEI 0 OFF
INITIALTZE [yois OFF
SELF_CHECK|JY [No16 OFF

Operation Guide |

Calculation settings for one item can be copied to other items. Selecting
for [— All] copies the settings from the cursor selection to all items.

ey

[ COPY.

°01-08-28 13:33:08

N MEMIRY
[GICHANNEL Heasurement ON_ [Result to Printer OFF
ONE CHI  [Meas Area [ AL WAVE | |Save Media OFF
LIS [Stop Mode | GOaNG |
SCALING
COMMENT, —
Kind Ch Parame ter Comp |Lower Upper
prrissEr M
No.1] RS| CHI ON| 95.000 105.00
TRIGGERY ;2 AVERAGE|  CH1 OFF
[EISTATUS OFF
No.4 OFF
No.5 OFF
No.6 OFF
No.7 OFF
No-8 OFF
No-9 OFF
No10 OFF
Noll OFF
TRINICK] Nol2 OFF
G| | [ o
TTIALIZE 015 OFF
SELF_CHECK|JY [No16 OFF

Operation Guide

Calculation settings for one item can be copied to other items. Selecting
for [— Al1] copies the settings from the cursor selection to all items.

e ]

Procedure Screen: MEASUREMENT (STATUS)

1. Press the STATUS key to display the numerical
calculation screen.

. Move the flashing cursor to the number of the
calculation to be used as copy source.

. Press the F4 (copy) key. The copy source and
copy destination are displayed in the small
window that appears.

. Using the function keys or JOG control, select
the copy source channel.

Function

display  Meaning

Increase channel number

Decrease channel number

. Selects all channels.

- Copies.

. Closes the Copy screen.

Select ALL to copy the settings for the channel
selected with the blinking cursor to all other
channels.

5. To copy the file, press the F4 (exec.) key.

7.1 Numerical Calculation (MEM)
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713

Making Settings for Numerical Evaluation

* Depending on the results of the numerical calculation, a GO (pass) or NG
(fail) result is returned.

* Evaluation criteria can be set independently for each of the calculation sets

No.

1 - No. 16.

MENU

MEMIRY

*01-06-01 14:13:07

[EICHANNEL

Measurement ON

Result to Printer ON

]Hea

s Area [ ALL WAVE |

Save Media OFF

[Stop Mode |

60 |

of e

glgl |
323
ot
B EEE

EITRIGGER Kind Ch__[Paraneter Flashing cursor
No.1 AVERAGE CHZ

No.2 RMS CH2 o T OO0e T
[DISTATUS No.3 MAXIMUM CH1 FF

No.4 MAXIMUM CH2 OFF

No.5

OFF

No.6

OFF

JFESURErEN

No.7

OFF

No.§

OFF

No.9

QFF

[EISYSTEM
SET UP]

Nol8

OFF

Noll

OFF

No12

OFF

FILE SAVE]
PRINTER!
INTERFACE]

No13

OFF

Nol14

OFF

TNTTALTZE o5

OFF

SELF CHECK]

No16

OFF

Operation Guide |

&
O F F ON

Procedure Screen: MEASUREMENT (STATUS)

1. Set each numerical calculation operation.

2. Move the flashing cursor to COMP, and use the

function key to select.

Function
display Meaning
&=1 | - Disable evaluation function.
. | - Return NG if result is outside specified
ON range.

Function| [Time | 108us/DIV

(1455/5) [Tr 12 |REPEAT] 4F]
X

507 *81-06-01 14:26:01

VEMORY| [Shot |

38DIV { 3.000ms) 1 {

106us)

Judge: | NG
2.9436207
988 184n.
3.23508 V

---Meastire-~~
AVERAGE: CH|
RHS: CH
MAXIMUM CH
MAKIMUM CH;

i

\

\

[

/

/

\
/

\
/

1.5ms]

(o] e]

Hio 0
{an] eH20
SEARCH JUWMONTTOR J{_CH.SET J\MARNUTRIG

. Make settings in the numerical value input

screen. (See 5.4 for details about the input
method.)

The range is -9.9999E+29 to +9.9999E+29.

It is not possible to set the upper limit under the
lower limit, or the lower limit over the upper
limit.

. Set the evaluation interruption conditions.

Move the flashing cursor to Evaluation
Interruption Conditions and select using the
function keys.

Function
display Meaning
Go - Stops at GO
NG : Stops at NG
GO
£a . Stops regardless of the evaluation result

7.1 Numerical Calculation (MEM)
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Evaluation result

Interpret the numerical calculation evaluation results by the color of the
numerical values. NG numerical values are red. Also, if a beeping sound has
been set, you hear the sound whenever a NG occurs.

When a NG occurs, the numerical values of the channel that experience the
error are displayed red on the screen. NG channels are represented by an "x"
on the printout.

The overall evaluation result is NG even if there is only one NG channel.

® While all evaluation results appear on the Waveform display screen, the
evaluation results are printed out for each parameters in the print mode.

® When the evaluation result is NG, an NG output signal can be obtained
between the NG terminal and the GND terminal. For details, please refer to
the Quick Start Section 11.1.6.

® The numerical calculation is set to ON, the settings by using the F9
(CH.SET) key are automatically set to OFF.

7.1 Numerical Calculation (MEM)
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7.1.4 Executing Numerical Calculation

* Calculation is carried out in the order No.1 through No.16.

* Also for channels where no input module is installed, numerical calculation
is carried out if data loaded from media are stored in the channel.

* The scaling setting has effect. (RMS value and area value are calculated

after scaling.)

Measurement start

Meeting the trigger
condition

Storing measurement
data

Numerical calculation

Displaying calculation
result

Parameter evaluation

Operating the evaluation
result

Measurement end

Trigger mode
SINGLE

REPEAT
AUTO

Numerical calculation while capturing the waveform

® Press the START key and LED light.

® 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-trigger standby is shown on the display.)

® When the trigger can be registered, the indication Waiting for
trigger is shown on the display.

® Data recording starts when trigger condition are met.

® When trigger mode selected AUTO, instrument waits for about 1
second for trigger conditions to be met. After this interval, data
recording starts, regardless of trigger state.

® Displays "Storing". Waveform displays after data corresponding to
recording length have been stored in memory.

® When the STOP key is pressed twice during measurement, the 8855
is forcibly stopped. (numerical calculation are not executed.)

Displays "Calculating".
Displays numerical calculation result on the screen.

Depending on the results of the numerical calculation, a GO (pass) or
NG (fail) result is returned.

When the evaluation result is GO:

® Outputs GO signal.

® Continue measurements, until NG result appeared.

When the evaluation result is NG:

® Outputs NG signal.
® When a NG occurs, the numerical values of the channel that

experiences the error are displayed red on the screen. NG channels
are represented by an "x" on the printout.

Result to printer ON — Prints the evaluation results.

Result save ON —Saves the evaluation results.
Auto print ON —Prints the measurement data.
Auto save ON —Saves the measurement data.

End of measurement.

Each time when trigger conditions are met, data are recorded and
memory contents are overwritten.

End of measurement in REPEAT and AUTO trigger modes

When the STOP key is pressed once during measurement, the 8855
acquires measurement data in an amount corresponding to the set
recording length, and the measurement is stopped. (Waveform
display, numerical calculation are executed.)

NOTE

When numerical evaluation and waveform
evaluation are carried out simultaneously,
the waveform evaluation stop mode is given
priority.

7.1 Numerical Calculation (MEM)
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Calculation of data stored in memory

Selecting the calculation

|: Loading from the media

Internal memory data

Setting the calculation
range

Setting the numerical
calculation

Executing the numerical
calculation

Displaying calculation
result

Numerical evaluation

Processing the
calculation result

|

Numerical calculation end

Press the FILE key to display the File screen.
Read the measurement data. See Quick Start Section 10.8.

The measurement data stored in memory of the instrument is
calculated.

The calculation range can be specified by the A and B cursors.
If the range is not specified, all measurement data is calculated.
For the A and B cursors, see Quick Start Section 8.2, "Using
the A/B Cursors."

Press the STATUS key to display the Numerical calculation
screen. Set the items. For details, see Section 7.1.1, "Making
Settings for Numerical Calculation."

Move the flashing cursor to measurement and F6 (exec.)
key."measurement" is displayed.

The calculation result is displayed on the Waveform display
screen.

Depending on the results of the numerical calculation, a GO
(pass) or NG (fail) result is returned.

When the evaluation result is GO:

® Outputs GO signal.

When the evaluation result is NG:

® Outputs NG signal.

® When a NG occurs, the numerical values of the channel that
experiences the error are displayed red on the screen. NG
channels are represented by an "x" on the printout.

Result to printer : ON —Prints the evaluation results.
Result save : ON —Saves the evaluation results.

® Line cursor (horizontal) can not be set calculating ranges.

® When only the cursor A is used, the waveform data from the position of
cursor A to the end of the data is calculated.

® The result can be recalculated by altering the calculation process.

7.1 Numerical Calculation (MEM)
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7.2 Waveform Calculation (MEM)

® Waveform processing is possible only for the memory function.

® Processing result are displayed as a waveform.

® The maximum recording length allowing waveform processing calculation is
5000 divisions (20,000 divisions for 128 M words, 80,000 divisions for 512

M).

® Use the A/B cursors to specify the processing range for the waveform data
within the maximum recording length .

® The following operators can be used to define processing equations.
(1) Arithmetic operators (+, -, *, /)
(2) Absolute value (ABS)
(3) Exponent (EXP)

(4) Logarithm (
(5) Square root

(6) Displacement average (MOV)

LOG)
(SQR)

(7) Parallel displacement on time axis (SLI)

(8) 1st and 2nd differential (DIF, DIF2)

(9) 1st and 2nd integral (INT, INT2)

(10) Trigonometric functions (SIN, COS, TAN)

(11) Reverse trigonometric functions (ASIN, ACOS, ATAN)

Waveform Processing procedure

Setting the waveform calculation

Enter the calculation

OFF
ON

Enter equation Numerical value
Operators

Constant values

Delete equation —— Delete

Copy equation —L Select number

Setting the channel for recording
processing results

Setting the calculation

Display scale

Floating decimal —
point

Copy
None
CH1
to
CHS8
Auto
Manual
— Moving
L— Sliding

Executing the waveform calculation

New data

L Saving data

Disable waveform processing.
Enable waveform processing.

Enter the calculation

Constant value can be used for calculation
Delete calculation selected
Select calculation to be copied.

The calculation result is not displayed

When the source channel is the same as
the channel to which the calculation result
is recorded in the calculation formula, the
input waveform data of the source channel
is overwritten by the calculation result.

When using "MOV" or "SLI" for operators,
set the floating decimal point.

Display the Waveform display screen and
press the START key. The waveform data
stored is calculated.

Move the flashing cursor to "wave
calculation" item and select Fé (exec.) key.
Calculate the existing waveform data
between the A and B cursors.

7.2 Waveform Calculation (MEM)
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7.2.1 Preparing for Waveform Processing

MENU MEMIRY °01-08-17 14:18:11

e | & Do ees — .|| Procedure Screen: WAVE CALC (STATUS)

ONE CH; Ch Equation

LISTIRY [Z1] NONE

SCAL ING|Jl |Z2] NONE
[EITRIGGER

75| NONE
TRIGGER
[ RIGERN oo

(1) Set the waveform calculation.

1. Press the STATUS key to display the waveform

=
=
=
=
m
0|0 fo [0 ]-0]

[EISTATUS . .
- N calculation screen.
. Scale |Lower Upper. Unit Mov |STi [CONST. ] .
zil am N wan [ ||| 2. Move the flashing cursor to Wave CALC.

9.0000
9.0000
9.0900
6.0000

0.0000
0.6009

s |11 3. Use the function keys to make the selection.

6.9600

EISYSTEM 72| AUTO
SET UPJRR 23| AUTO

FILE SAVE|JY [24] AUTO
PRINTER|Jf |22/ AUTO

olo|o|o|e|s|s|e

Sw [~ ][]0 [o e

Sl CIEN BN = e

: 26| &UT0 0.0000 0.0000 H

INTERFACE 77| AUTOD 0.0000 0.0009 F un Ctlon
INITIALIZE 78| AUTD 0.0000 0.0009 H i
s | : : display Meaning

Calculations are apolied to acauired data, and the results are displaved
Dperatwan Guide as a waveform. Pressing Execute aoplies the calculations to the waveform
current in memory.

./\ - S+ | - Disable waveform processing.
MENU ON exec.

. | - Enable waveform processing.
ON The various setting items are displayed.

Execute Waveform Processing

exec.

® The maximum recording length at which waveform processing calculation is
possible is 5000 divisions (20,000 divisions for 128 M words, 80,000

divisions for 512 M words). If the recording length exceeds this limit, the
waveform processing calculation is disable.

® When the memory segmentation function or roll mode is used, waveform
processing is not possible.

® When the memory split setting is turned off, you can browse the last 16
waveforms, but when calculations are applied to the waveform, all
waveforms except the block you are currently browsing will be lost. (All
waveforms except the block that calculations are applied to will be lost.)

® The averaged waveform becomes available for waveform processing when
the averaging setting is turned OFF following measurement.

® When scaling is set for the channel in which the processing result is to be
stored, scaling is not carried out and only the unit is valid. (See Section
5.3)

® When the waveform processing calculation executes simultaneously with
data acquisition, a forced termination displays the results being calculated.
In such cases, press the F6 (exec.) key to reexecute the calculation.

MENU MEMORY *01-08-17 14:21:45

CHAN;E; - WEEN mé:i:t?m N & [Meas Area [ ALL WAVE (2) Settlng the Meas Area

| 2o Allows you to specify the waveform calculation
73| NONE

m;igm Z4 ] NONE range.

75| NONE
RIGGER =
DISTATUS 27| NONE
ST (22 Mhane
TEFORY DIV

oY oY oY oY ) ) oY )

1. Move the flashing cursor to Meas Area.

HMEASUREMENT) Scale|Lower Upper Unit  [Mov [STi | [CONST.] . : .
e | | W Sl ———— | 2. Use the function key to specify the calculation
[ESYSTEN 22| Am 1| 6|[o] _e.0000 || o.6000
ser | (23] e 1] e[| e.008 || 0.0000 rangec.
s | | 1| o|[a] _o.0e00 [1] o000 -
sener bl [25] AT 1] elle] o.6000 [m| 0.0000 Function
25| Ao 1| e|[f]__o.0000 |n| o.0000
TNTERF ACE . .
Tare | [ i o|[e[ o.6oe0 [o] o.00e8 display Meaning
ey | Rt 1 ol|a]e.0000 o] o.0008

ect the area to which calculations are to be applied. Calculati arB\s can

| he arca : (~y | - Performs numerical calculation on all
Uperat\on Guide be :ges sgego(:; c:ﬁvg:grgieog m‘o:ly the selected area between A AL WAVE Waveforms

a-Bwive| - Performs numerical calculation only on the
waveform between cursors A and B
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® [f the cursors are overlayed so that they form a single cursor, that point only
is calculated.

® You cannot use horizontal line cursors to specify an area for calculation.

® [f cursor A only is used, calculations are applied to the area from cursor A
to the end of the measurement data.

7.2.2 Defining the Processing Equation

Sixteen processing equations (Z1 - Z8) can be defined.

N
01-68-17 14:18:25

Procedure Screen: WAVE CALC (STATUS)

(1) Making the processing equation

1. Press the STATUS key to display the waveform
calculation screen.

2. Move the flashing cursor to Equation.

MENU MEMORY
[EICHANNEL Wave Calculation ON_ & [Meas Area [ ALL WAVE
ONE_CH| Ch Equation
CioTff [z1] None] 2
SCAL ING|Jll [22] NONE| ?
orrermfl [23]_NoNE] 2
?
EITRIGEER 52 gg:g =
RIGGERN =
IISTATUS 77| NONE| 2
78| NoNE[ 2
Scale [Lower Upper Unit  [Mov [STi | [CONST.]
71| AuTo 1| e|[a] e.o0em [i] o0.0008
72| AUTO 1| e|lb| e.00e0 |j| o0.0000 .
73] AUT0 1| ol[c] e.0000 [k 0.0000 Function
74| AUTO 1| e|ld] e.oeee [1| o.0008 :
75| AUTO 1| elle] e.0080 |n| o0.0008 dlSp|ay
76| AUTO 1] e|[f] e.0000 [n| o0.0000
77| AuTo 1| e|le] e.0000 [o| o0.0008
WAL LZER 28T 1 o/[n] e.e080 [p| 0.0809 ENTER
SELF_CHECK EON
Processing equations can be defined and deleted or copied. When the entered
Dperatwan Guide emat on has a syntax error. a question mark is displayed in the column to '
the left. and the cursor is moved to the Wocatmn of the error.
. CLEAR
ENTER CLEAR CoPY
® EON EQN EQN ) \__EON )
 —
CoPY
EQN

Meaning

Enter equation

Delete equation

- Copy equation

3. Move the cursor to the desired item with the
JOG/SHUTTLE control or the cursor key.
Use the function key to move the cursor.

) .
MENU MEMORY 01-68-20 109:50:30 Funct|on
IEICHANNEL Wave Calculation N & [Veas Area I ALL WAVE d|Sp|ay
EE | (I [Equation
Cioml (2] None | = [cHi+ABS(CHE) b
B
SCAL
COME| = CH1+ABS(CHAL ’ cet
[TRIGGER L SN S A
 —
TRIEHChannel 1-8
[EISTATUS
STE ¢y 485 EXP LOG SOR Z.. >> J
it BHER A
4 + 2 IN N ml S
PEASUREME 736« TAN ASIN ACOS ATAN | [CONST.
W e €L oo 0.0000 o|[a] e.0080 [i] 0.0000
2= . _— | -
SYSTEM [| b = 6.0000 i gloom 0|b] ©.0000 |j| ©.0060 <<
-~/
SET|| c = 0.0099 k= 0.0000 6|[c| o0.0980 [k| ©0.0800
s IRET SERERY - o] i 1.
PRIN|| ¢ = @.0000 n= 0.0000 Olle]l ©.0000 Im| 0.0000
| - 000 o= im0 ol [f]_o.0000 |n| o0.0000 BACK
i R p= 0.0000 o] [e] _ 0.0000 [o| 0.0000 SPACE J
B o] [n]_0.0000 [o] 0.0000 .
The waveform processing function applies a calculation to waveform data
Operation Guide acquired_in memory. and displavs the results as a processed waveform.
lse_the F1 and F2 keys 10 select another SET UP screen. DEL J
L Lol S ) —
<< >> set SPACE DEL EXIT y
end J

Meaning

Enter the item into selected equation.

 Move the equation cursor right.

- Move the equation cursor left.

Back space

Delete character under cursor in equation.

: Terminate equation input.

4. When the equations have been input, select EXIT
function key. If there are any syntax errors in
the equations (incomplete bracketing, missing
""" more than four MOV, SLI, DIF, DIF2, INT,
INT2 operators, etc.), a "?" is displayed, and the
cursor rests on the error, so that the problem can
be corrected. When there are no syntax errors, a

=" is displayed.

5. Make settings for Z2 to Z8 as for Z1.
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NOTE

Operators (For details, see Appendix.3.8.)

ABS  Absolute value DIF2  2nd differential
EXP  Exponential INT2  2nd integral
LOG Logarithm SIN Sine

SQR  Square root COS Cosine

MOV Displacement average TAN  Tangent
SLI Parallel displacement ~ ASIN  Arc-sine

on time axis ACOS Arc-cosine
DIF 1st differential ATAN  Arc-tangent
INT 1st integral

N

® For multiplication, always use the "*" sign.

® Out of the MOV, SLI, DIF, DIF2, INT, and INT2 operators, up to four can
be used in the same equation (for example four MOV operators or two
MOV and two SLI operator, etc.).

® The maximum number of digits for a constant is 30.
® [f division by 0 is specified (1/0), an overflow value is output.
® Equations are calculated in ascending order, from Z1 to Z8.

® The data that can be used in an operational equation (channel data and
results of operation) must be smaller than in the preset operation numbers
(for example, Z5 cannot be used on Z4).

® Up to eighty characters can be entered in an operational equation. However,
only the first line of the expression is displayed on the waveform operation
screen.

MENU

Ry o wva ) (2) Entering the constant values

[GICHANNEL

Wave C

lculation

[EITRIGGER

[EISTATUS

Ch

Equation

ON_ & [Meas Area [ ALL WAVE
1. Move the flashing cursor to CONST.

Al

NONE

= |CH1+ABS(CHZ)

22

NONE| 2

73

NONE| ?

74

NONE

5

NONE

2. Use the function keys to select input.

76

NONE

The setting range is -9.9999E+29 to

7

NONE

78

NONE

+9.9999E+29 (exponent: -29 to +29).

Scale

Lower

Upper

Unit  |Mov |STi [CONST. ]

71| A 1 o|[a]  o.0008 [i]  0.0000 Function
5] 72| AUTO 1 8] |b 6.9000 0.6000 . .
SmE?T G| | B AUTS £[o] [e|[ .00 Ji| o000 dlsplay Meanlng
FILE SAvE|Qll [Z4] AUTO 1 6]|d 6.0000 |1 6.0000
%MNTER 75| AUTD 1| olle] 6.0000 |n] 0.0008
IRER | [P e 2o if}' .. | - Accesses the numerical input screen.
% 28] AUTD 1 o|[n] e.000 0.0009 Ul _J
EEEE | el —_—
Gperation Guige | Er1r Conetanes o e eed i celeu o e, - - Initializes the system.
ey ML) L) —— _
g - Returns to the numerical values set one
\_undo_J  step previously.
. Allows you to enter values directly using
ve-oowh J  the cursor keys.

3. Use the cursor keys or SHUTTLE key to move the
cursor. Enter the constant value with the
function key, the JOG control or the numerical
input key.
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N MEMIRY *01-08-28 19:56:25
[EICHANNEL Wave Calculation ON_ & [Meas Area ] AL WAVE
ONE_CH| Ch Equation
CisTiff (2] None| = cHiABS(cHz)
SCAL NG| [Z2]_NONE| =[CH1+ABS(CH) +a
Torrenmf (23] NoNe] 2
?
EITRIGEER ;3 SEEE =
_ RIGGERN e
DISTATUS 77] NONE] 2
78| NoNE] 2
Scale|Lower Upper Uit [Mov [STi | [CONST.J
71| Ao 1| e|[a[  2.5¢e0 [i] o.0008
[EISYSTEM 22| AT 1 e|[o] o000 [;| o.0000
SeT urlff (23] Ao 1 ellc| e.eee [k| o0.0000
TIie savelll (24 Aumo 1| el[d] e.oeee 1] o.0008
s | (EET I 1| elle] e.0000 [m| 0.0009
el (26 Ao 1| el[f] e.0008 [n| o0.0000
77| AuTo 1 e|le] 6.8000 [o] 6.0008
TNITIALIZE
78] AT . .
Sy | | 1| ef[n] e.0000 [o] o0.0008
Processing equations can be defined and deleted or copied. When the entered
Operation Guide equation has a syntax error. a question mark is displayed in the column to
the left. and the cursor is moved to the location of the error.
YES ] NO ’

(3) Deleting an Equation

1. Move the flashing cursor to one of the Z1 - Z8
items.

2. Select YES.

3. Make the setting with the function keys.

Function
display Meaning

vEs - Clear equation

* Do not clear equation

NO

7.2.3 Copying an Equation

An equation to which an equation number has been assigned (copy source)
can be copied to another equation number (copy target).

N
MENU MEMORY *01-08-28 10:57:50
[EICHANNEL Wave Calculation ON_ & [Meas Area [ ALL WAVE
ONE_CH| Ch Equation
Cioml (2] None | = [cHi+ABS(CHE)
SCAL ING|Jf |Z2] NONE| 2
orrermfl 23] NoNE] 2
74| NONE| 2
DITRIGGER K]
TRIGGER] -
__ 76| NONE| 7
DISTATUS 77| NONE] 2
STATUSIN (7 vane [ 2
FEFORY DIV
MEASUREMENTINY [ Te==1oTs over Upper Unit_ [Mov [S1i | [CONST.]
S | |E 1| el[a]  2.5¢e8 [i] o0.0008
[EISYSTEM 1zl 72 1| e|lb| e.00e0 || o0.0000
SET UPJRR 12 23 1 9| lc 0.0000 |k 0.0000
Fie sl 12 % 1| elld] e.0ee [I] 0.0000
eyl | 1 1| elle] e.0080 |m| 0.0008
iz | [ g 1] e|[f] e.0000 [n] 0.0009
71 1| 6|le] e.0000 [o| o0.0008
I | IS
7 1 e|[n] e.0000 6.000
i | 9690 Jo %60
Processing equations can be defined and deleted or copied. When the entered
Operation Guide equation has a syntax error. a question mark Is displayed in the column to
the left. and the cursor is moved to the location of the error.
| exec “ EXIT ]

Procedure Screen: WAVE CALC (STATUS)

1. Move the flashing cursor to one of the Z1 - Z8
items.

2. Select the F3 (exec.) function key.

3. Use the function keys or the Jog/Shuttle control
to specify the number of the equation to be
copied.

Function
display Meaning

ﬁ@ : Increase equation number.

NOTE

@9 - Decrease equation number.

s

Execute copy.

exec.

* Quit copy mode.

end

3. Move the cursor to the desired item with the
JOG/SHUTTLE control or the cursor key.
Use the function key to move the cursor.

The calculation result output destination and calculation formula settings
(display scale and number of moved points) are not copied.

7.2 Waveform Calculation (MEM)
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7.2.4 Setting the Channel for Recording Processing Results

® The calculation result of equations Z1 - Z8 can be recorded and displayed in
a specified channel.

® Processing results can be recorded also in channels where no input module is
installed (but the range of the "number of channels in use" setting cannot be

exceeded).
MENU MEMORY *01-08-17 14:26:16
IEICHANNEL Wave Calculation 0N & [Meas Area I ALL WAVE Procedure Screen: WAVE CALC (STATUS)
ONE CH| Ch Equation
B | (1) Making the processing equation
o] sl 10€] 7 .
pmiasee || 0L 1. Press the STATUS key to display the waveform
22 NONE| 2 .
sns N oo [ calculation screen.
MEMDE;A;U[; Z| M| 2
IS | e T o 2 ST M 2. Move the flashing cursor to the position shown
AVE _CALC) Z1| AUTO 1 0fla 2.5000 |i 0.0000 .
AUTI . j .
B o] o000 e[ o in the figure on the left.
FILE SAVE| 24| AUTO 1 0f|d 6.0000 |1 0.0000 .
e e t—reil| 3. Use the function keys or the JOG control to
TNITIAL I 27| AUTO 1 [ 6.0060 |o 0.0660 .
| [ 1| el[n] __o0.0000 [o] 0.0000 make a Settmg.
Doeration Guide | Shist 303 10T B4 ARy Chatne] (i “Goes nev e o correcpanding o Function
unit can be used for recording calculation results. display Meaning
@ JLQ ﬁ@ NONE ﬁ@
- Increase channel number.
@9 - Decrease channel number.

NONE - Calculation result is not recorded

Equations not to be used should be set to NONE
(calculation result is not recorded).

® [f the same channel is selected as source in the equation and as target for

recording, the waveform data in the source channel are overwritten by the
equation calculation result.

® [n the following cases, the calculation result is displayed with in the same
color set as the channel number for the first processing run:

1. If results are recorded in a channel where no input module is installed.

2. If the display color for the channel selected for recording is set to OFF.
When wishing to change the display color set, perform calculation once
and then use the Channel screen or Waveform display screen to make the
setting.

® The channel selected for recording is automatically set to variable display.
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7.2.5 Setting the Display Scale

® Display scale can be set automatically or manually.

® The channel selected for recording is automatically set to variable display.
(See Section 5.2)

® [f MOV or SLI was used, the number of moved points must be specified.

MENU

MEMIRY °01-08-17 14:87:54

[EICHANNEL. Wave C

lculation

ONE_CH|

Ch

Equation

D & [om e — o:]| Procedure Screen: WAVE CALC (STATUS)

CH3

=|CH1+ABS(CH2}

LIS (2L
scaL NGl 122

CH4

= |CH1+ABS(CH2) +a

| |

CH5

=|CHL

(1) Setting the Display Scale

NONE| 2

[EITRIGGER Z

~ TRIGGER i;

NONE

)

NONE

[EISTATUS

7

NONE

NS

1. Press the STATUS key to display the waveform

78

NONE

)

calculation screen.

Scale

Lower

Upper

Unit  |Mav |S1i ONST. ]

71

AUTO

2.5000 9.9000

2

MANU

-56.996m

56.008m Y

6.09900

3

AUTO

= ||| 2. Move the flashing cursor to Scale.

0.09009

<3

0.0000

74

AUTO

0.0009

5

AUTD

6.9900

6

AUTO

w1 3. Make the setting with the function keys.

0.9000 0.0000

AUTOD

olo|lo|o|e|S|e|e

[
a
b
c
d 0.09900
e
¥
4
h

S EN B e

9.9000

AUTO

0.0609 1
T Function

6.9900

INITIALIZE ;;
SELF CHECK]

Uperat\on Guide |

e el

ct automatic or manual display scale setting to be applied aHe
a\cu\at ions. Th Vari ab\e function is automatically enable d for the

ulation resu

ult_char

display Meaning

.. -m AT - Set display scale automatically.

v, | - Set display scale manually.

® Automatic setting
After calculation, the upper and lower limit is determined from the result,
and the variable display settings are made accordingly.
Depending on the type of calculation, automatically display scale setting may
not be satisfactory. In such a case, use the manual setting procedure.

® Manual setting
Use the variable display setting function on the VARIABLE screen to set the
upper and lower limit and units. (See Section 5.2.)

® Calculation result with overflows

The values shown using cursors A and B and the printed values obtained
when the printer recording type is set to "numerical value" are not accurate.

If the display scale is set to "AUTO," the waveform is shown at the top or
bottom of the screen. This indicates that the calculation result has
overflowed.

® Calculation Result Units

There is no specified unit for calculation results, but you can assign one by
turning on the scaling setting for the channel being recorded. For details on
the scaling function, see section 5.3.
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o ey s wora | (1) Setting the number of moved point
[EICHANNEL Wave Calculation ON & [Meas Area I ALL WAVE ..
I | [ 1. Move the cursor to the position of the number of

LSl 2] _cHs
SCALINGJY [22] CH4

corvenT Il 1Z3]_CHS

CTa— moved point setting (MOV or SLI).

24| NONE| ?
75| NONE| ?
?
?
?

DITRIGGER . . .
25| Hote 2. Make the setting with the function keys or the
2l 77| NONE
NS | (e JOG/SHUTTLE control.
| [ For MOV (moving average): 1 to 4000
3T S S B V| X T T For SLI (parallel displacement): -4000 to +4000
74| AUTO 1 0f|d 0.0000 |1 0.00080 .
75| AT 1] olle] e.0a00 [n| o.0000 Function
26| AUTO 1 0| 0.0000 |n 0.0060 . .
iy | | 1| ol|lg]  o.0000 o] 0.0000 dISp|ay Meanlng
% 78| AUTO 1 9| h 0.0000 |p 0.0008
oeration Buide | oot e e e eon ooy 1o dasg, e ﬁ@ - Increase value.

l®

L®

K13

@9 - Decrease value.

End

end J
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7.2.6 Perform Waveform Processing

Waveform processing while capturing the waveform

Measurement start

Meeting the trigger
condition

Storing measurement
data

Waveform calculation

Displaying calculation
result

Operating the result

¥

Measurement end

Trigger mode
SINGLE

REPEAT
AUTO

NOTE

Press the START key and LED light.

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-trigger standby" is shown on the display.)

When the trigger can be registered, the indication "Waiting for
trigger" is shown on the display.

Data recording starts when trigger condition are met.

When trigger mode selected AUTO, instrument waits for about
1 second for trigger conditions to be met. After this interval,
data recording starts, regardless of trigger state.

Displays "Storing".

Waveform displays after data corresponding to recording length
have been stored in memory.

When the STOP key is pressed twice during measurement, the
8855 is forcibly stopped. (Waveform calculation are not
executed.)

Displays Waveform calculating.

When the waveform processing calculation is forcibly
terminated, a forced termination displays the results being
calculated.

Select F6 (exec.) key to calculate again.

Displays waveform calculation result on the screen.
Auto print: ON —Prints the measurement data.
Auto save: ON —Saves the measurement data.

End of measurement.

Each time when trigger conditions are met, data are recorded
and memory contents are overwritten.

End of measurement in REPEAT and AUTO trigger modes
When the STOP key is pressed once during measurement, the
8855 acquires measurement data in an amount corresponding to
the set recording length, and the measurement is stopped.
(Waveform display, Waveform calculation are executed.)

The maximum recording length allowing waveform processing calculation is
5000 divisions (20000 divisions for 128 M words, 80000 divisions for 512
M words).
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Waveform processing of data in internal memory or media

Select the calculating

data
| |
Loading from media Press the FILE key to display the FILE screen.
|: 1 For details on LOAD, refer to Quick Start Section 10.8.
Intemal memory data Waveform calculation execute the stored measurement data.

Setting the calculating
range

This setting calculates the measurement data between A and B
cursors. When there is no A and B cursors, calculates all data.

I For details on setting, refer to Quick Start Section 8.2.

Setting the items

Waveform calculation

Press the STATUS key to display the wave calculation screen.

Move the flashing cursor to wave calculation. And use the
function key to select F6 (exec.) key.
I Displays "Calculating".

Displaying ) ]
calculation result Displays waveform calculation result on the screen.

I_ Printout can be carried out.
Operating the result|  g,ying can be carried out.

Measurement end

® The maximum recording length allowing waveform processing calculation is
5,000 divisions (20,000 divisions for 128 M words, 80,000 divisions for 512

M words).

® When using the trace cursor, the trace point value is displayed as processed
value.

® The result can be recalculated by altering the calculation process.
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8.1 View Function (VIEW key)

8.1.1 Position Display

Indicates the position of the currently displayed waveform within the entire
recording length. The trigger time, trigger position and A/B cursor position
are displayed when using the vertical or trace cursors.
When the recording length is 200 divisions:
Trigger position A cursor B cursor
T A B
Time axis magnification ratio: x 1 2 |
F— Displayed part (30 divisions)

Time axis magnification ratio: x 2 % . |
+— Displayed part

Time axis magnification ratio: x 1/2 % 2 . |
——— Displayed part
) T L P ) wan e | Procedure Screen: Waveform display

4% | | 1. Press the F7 (SEARCH) key on the Waveform
S display screen. The position is displayed at lower
) of the screen.

-3z 2. Press the F6 (VIEW) key.

it 3. Use the function keys to move the ([_]) mark
to the desired point with function key.
R L Slide the bar graph cursor to select from 0, 25,
Trigger time == 50, 75, and 100% of full recording length, trigger
| o — N ’ T point, and A and B cursors.
R o Je ™ [ 1] Function
display Meaning
Time from trigger point (MEM) | * Shifts the destination to the left.
Time from starting record (Recorder) | __. | - Shifts the destination to the right.
wve | - Executes the dislocation.
BLOCK . ]
roatrion) - 10ggles block display.

4. Press the F4 (MOVE) function key. The high-
speed shift is carried out and the display position
changes.

® While the view function is active, the flashing cursor is not displayed and
the settings cannot be changed.

® Even during measurement, the position of the waveform can be displayed by
pressing the F7 (SEARCH) key.

® When the recording length is set to "CONT." on the recorder and at least
20000 divisions (50000 divisions for 128 M words, 200000 divisions for
512 M words) are recorded, the time displayed does not represent the value
counted from the trigger point.

® To exit from the view function, press the ESC key.

8.1 View Function (VIEW key)
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8.1.2 Block Display

When memory segmentation is being used, the memory block status is
shown. Any block in which an input signal is recorded can be called up on
the display.

Fun [Time | 100us/DIV__ (lus/S)[Trig| AUTO| @] 104 *81-68-17 16:12:46
| X1 100us)

SR o]0 30 ) [ Procedure Screen: Waveform display

1. Press the F7 (SEARCH) key on the Waveform
display screen.

2. The position is displayed.

3. Using the function key to select Block Display.

Function
display Meaning

- Shifts the destination to the left.

c ) 397135 4o 4 ) e ———

E1.5ms {1p08-17 16:11:39.28 1.5ms] 1 )

BLOCK
or
POSITION —_— _— MOVE VI EW

. Shifts the destination to the right.

TRIG. PEAK | TIME —_—

- Executes the dislocation.

MOVE )

BLOCK

: Toggles block display.

or
POSITION)

4. When the number of divisions is 31 or over,
change the bar graph using the up and down
cursor keys.

5. Use the function keys to move the "#* " mark
and specify the memory block you wish to
display.

6. Press the F4 (MOVE) function key.

® While the view function is active, the flashing cursor is not displayed and
the settings cannot be changed.

® The memory segmentation function can be used in memory function.

® When the memory is not split, you can refer to up to 16 blocks of past
waveforms by their recording lengths.

® To exit from the view function, press the ESC key.

8.1 View Function (VIEW key)
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8.2 Trigger Search

Allows you to set the triggering conditions and find the location that
matches those conditions in the captured waveforms.

This is set in the trigger screen.

See Quick Start Chapter 7 for details about trigger settings.

Function| [Time | 108xs/DIV__ (14s/S)[Trig| AUTO| @] 10%] *81-08-17 16:15:25
VEMORY] [Shot | 20@DIV ( 20.08ms) | xI { 160us) Search Hit
5]

WTrigger Searchll
Top Phint

3
Last Ppint

1
08-17 16:13:54.93 2.5ms|

T
E£580us
l TP l BEFORE l NEXT. ] IVIEW

PEAK TIME

Procedure Screen: Waveform display, TRIGGER

1. Sets triggering conditions. See Quick Start

Chapter 7 for details about trigger settings.

2. In the function key display, press the F7

(SEARCH) key .

3. In the function key display, press the F7 (TRIG.)

key .

4. Search for the waveforms that matches the set

triggering conditions.

Press the F1 (TOP) key to move to the top of the
conditions.

Press the F2 (BEFORE) key to search for the
previous conditions from the current position.
Press the F3 (NEXT) key to search for the next
conditions from the current position.

Function
display  Meaning

—

* Moves to the top

TOP

) . g

- Searches for the previous condition from
\BEERE J  the current position
|

- Searches for the next condition from the
\_NexT_J  current position

- Accesses the view screen

VIEW
TRIG. . Searches waveforms by trigger settings
PEAK - Searches for peaks

TIvE : Executes a time search.

8.2 Trigger Search
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Function| [Time | 108,s/DIV__ (1ws/S)|Trig| AUTO| T 10%| *61-08-17 16:18:21
1

FEFRY) [Shot | 06Dl T 70.00ms 1| )] 5. You can specify the range of waveforms to
2% search for. Move the flashing cursor on the —
position on the screen.

Function
display  Meaning

5]

t : == o - Specifies the current position
TOP . ifi
osgoms| POINT Specifies the data start
lTrigger,?zﬁmqblA.iz'eﬁ{‘L
‘1 fgitrn g S . .
i i b === Last . Specifies the data end
(B e——|——— | ]
4.5ms. p08-17 16:13:54.93 7.5ms|
[E@ [N | CURSOR B Pg?‘:'r |P;?z'r EQET . SpeCIerS CUI’SOI’ A
CURSOR A
crsoe 5| - Specifies cursor B

6. Use the function keys to specify the search range
(start and end points).

® To exit the trigger search screen, press the ESC key.

® The Previous condition search of captured waveforms from the current
position runs backward in time. Therefore, because a search from the current
position using Next is the opposite (runs forward in time), the positions
found are different. Pay attention to trigger settings.

® [t is possible to get back erroneous search results because of noise in the
captured waveform. In these case, use the trigger filter.

® When the trigger slope is set to rising & falling ( | ) and the waveform
crosses the search level at successive points, every second crossing point is
used as the search point.

8.2 Trigger Search
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8.3 Peak Search Function

Allows you to search for the captured waveform maximum and minimum
values.

[

209D1V_( 20.90ms)

Function| [Time | 108us/DIV__ (14s/S) [Trig| AUTO] ] 10%]
VEMORY| [Shot x1 ( 100us)

0] |

*01-68-17 16:24:06

\

T

(&
9.75ms

0817 16:22:52.P1

M Peal

Search.. M
CH1

12. 75ms|

[MAKIMJN ][MINIM\M l

[
VIEWI| TRIG.

TIME

Procedure Screen: Waveform display, TRIGGER

1. Press the F7 (SEARCH) key on the Waveform
display screen.

2. Press the F8 (PEAK) key on the function key
display.

Function
display Meaning

—

- Searches for maximum values

MAKTMUM
—

. Searches for minimum values

MINTMUM

Function| [Time | 108us/DIV

(1us/S) [Trig] AUTO] o] 10%]
1

VEMORY | [Shot

200D1V_( 20.09ms) |

{ 100us)

01-08-17 16:24:13

H

T

1

(¢
9.75ms

[os-17 T

W Feal

Saar:h,cf,
1
=heill

12: 75ms)

IMAXIWJM lmNmuM l

EX K]

- Accesses the view screen

VIEW
TRIG. . Searches waveforms by settings
PEAK - Searches for peaks

TIvE * Executes a time search.

3. Specify the channel where to search for peaks.
Move the cursor on the — position on the
screen. Use the function key to specify the
channel.

4. Press the F1 (MAXIMUM) key to search for the
specified channels maximum value.

5. Press the F2 (MINIMUM) key to search for the
specified channels minimum value.

To exit the Peak search screen, press the ESC key.

8.3 Peak Search Function
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8.4 Event Search

This selection applies only to the Recorder mode or REC & MEM Function.
An event mark is entered each time the START key is pressed during
measurement in the Recording mode. (Event marks can also be entered using
the external start terminal.)

When the screen is set to REC&MEM, an event mark is automatically
entered at the point where a MEM trigger has been activated.

Event marks entered are numbered in sequence with numbers from 1 to
1000. It is not possible to enter more than 1000 event marks.

After measurement is completed, event marks are displayed at the top of the

Waveform screen.

Further, event marks are printed in charts when Real-Time Printing is

enabled.

Function| [Time

[ 168ms/DIV

RECORDER| [Shot

| 1eeDIv { 1@

1us/S|Trig[SINGLE] | | & *91-8-17 15:46:32
89 ) | X1 {

1 (100.0ms] |

Procedure Screen: RECORDER (Waveform display)

1. Press the F7 (SEARCH) key on the Waveform
display screen.

2. Press the F9 (EVENT) key on the function key

7 P\

M Event Search M
[0605] ©091~Poo3
T 0099:0p: 9

.96841.
°01-68-17 15:42:10
194/.0

T F
fp08-17 19:42:04.19

[ MOVE

I@NII@S’!IWIW

display.
. Function
display Meaning
1 58?3“6%3?” eg A h i
el) soon i view| - Accesses the view screen
“Q1-ee 17 1§1§ 1o
Ous *-17 4:42:64.19 : aepeee 3 . .
| - | TRIG . Searches waveforms by settings
MOVE VIEW TRIG. PEAK EVENT TIME -
PEAK - Searches for peaks
EVENT . Searches for event marks.
TIvE - Executes a time search.
Function| [Time | 1068ms/DIV 1us/S[Trig[SINGLE] | & *81-86-17 15:49:31
RECOIER) [ho | 0N (o6t (it =mmm | 3. Enter the event number you want to search for.

Move the cursor below the event search on the
screen display.

Use the function keys, JOG/SHUTTLE control to
enter the event number.

The time elapsed from the trigger point and the
date are displayed as you enter the event number

4. Press the F1 (MOVE) key to search for the
specified event number.

Function
display Meaning

MOVE - Searches for the specified event number.

® To exit the event search screen, press the ESC key.

® When the additional recording function is active, the event number takes the next
number in sequence after the number of the waveform that was previously loaded.

8.4 Event Search
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8.5 Time Search

This function searches acquired waveforms.
You can search using the elapsed time since triggering or the date.

Function| [Tim

e | 108ms/DIV 1us/S[Trig[S

NGLE] | |
X1 {

RECORDER] [Sho

t | 200D1V_( 20.99 )|

1 ( 109.0ns)

*01-68-17 15:56:22

~

\Y

)

M Tine Search
T 0000

]

08-17 19:55:06.35

n
100
560,000
°@1-68-17 15:55:00

:8501000

[ ]e]

Procedure Screen: Waveform display

1. Press the F7 (SEARCH) key on the Waveform
display screen.

2. Press the F10 (EVENT) key on the function key

Function| [Time | 188ms/DIV 1us/5[Trig[S1

NGLE] |

RECORDER| [Shot | 20@DIV ( 20.90 s) |

|
<1 ( 109.0ms] |
3

~
°01-68-17 15:57:32

~

~

/N

\7

8.5s

T+

mo8-17 1%:55:@@.35

M Time Search). M
0008:0p:
01900

T |

°01-68-17 15:55:
:350)

10
908

display.
Function
display Meaning
vigw| - Accesses the view screen
_— . Searches waveforms by settings
PEAK - Searches for peaks
EVENT . Searches for event marks.
TIvE : Executes a time search.

3. Enter the event number you want to search for.
Use the function keys, JOG/SHUTTLE control to
set the time.

The search time can be set using the time
elapsed since the trigger point or the date.

4. Press the F1 (MOVE) key to search for the
specified event number.

Function
display Meaning

. Moves to the waveform for the set time,

l MOVE ]

K2R

MOVE " and displays the waveform.

To exit the time search screen, press the ESC key.

8.5 Time Search



165

8.6 Moving Cursors to the Search Points

The A and B cursors can be moved to the search points.

Function| [Time | ims/DIV__ (10us/S) |Trig|REPEAT| @ 204 *82-03-
VEMORY| [Shot | 16@DIV ( 160.0ms) | x1 (1.008ms) |

5]
!
i
i
i

NS

Ol N

TB.

Tap Point

Last Point

b12.9ms | ¢ AT

3

-7 _18:07:25. 1

[-TUP [ BEFORE l[ NEXT

[ MOVE ][ MOVE ]l l
A CURSORJ(B CURSORJIV I EW PEAK

NOTE

Procedure Screen: Waveform display

1. Display the A and B cursors other than
horizontal cursors on the display screen.

2. Press the F7 (SEARCH) key on the function key
display.

3. The data is searched (for triggers, peaks, time,
and events).

4. Use the function key display to select Move
Cursor.
The cursor moves to the search point.

Function
display Meaning

MOVE . i
- The A cursor moves to the search point.

MOVE : .
B DURSOR The B cursor moves to the search point.

Horizontal cursors (voltage axis cursors) cannot be moved to search points.
To exit from the search screen, press the ESC key.

8.6 Moving Cursors to the Search Points
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8.6 Moving Cursors to the Search Points
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Chapter 9
Waveform Evaluation Function

9.1 Waveform GO/NG Evaluation (MEM, FFT Function,
Power Monitor Function)

® The waveform evaluation function can be used from the Memory function
(single screen, X-Y single screen), FFT function, or the Power monitor
function (when the 9549 FUNCTION UP DISK is installed).

® GO (pass) or NG (fail) evaluation of the input signal waveform can be
performed using an evaluation area specified by the user.

® This can serve to detect irregular waveforms.
® Depend on evaluation result, GO and NG terminal output the signal.
® Displaying all channels can be used for GO/NG evaluation.

Loading Load the created evaluation area and settings. Use the
File screen.

Creating Create the evaluation area by using the eight types of

NEeW aréa ., mmands.

Store the evaluation area in memory, and after that,

store the data on the media on the File screen.

Disable waveform evaluation.

L OUT Return NG if any part of the waveform leaves the

evaluation area.
L— ALL-OUTReturn NG if the entire waveform leaves the evaluation
area.

Setting the evaluation area —[

Setting the waveform evaluation OFF
mode

Setting the GO/NG stop mode GO Stop recording on GO result.
I —NG Stop recording on NG result.

— GO&NG Stop recording on GO or NG result.

Measurement starts Pressing the START key starts measurement.
Data acquisition starts when the trigger conditions
are met.
) When the input waveform meets the stop
Executing waveform GO/NG conditions, signals are output from the GO and NG

evaluation terminals. Auto-print and auto-save are also set.

When sequential save is used in memory function,
measurement data is recorded to the blocks.

9.1 Waveform GO/NG Evaluation (MEM, FFT Function, Power Monitor Function)
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® Trigger mode: SINGLE

Measurement continues until stop mode conditions are fulfilled and then
stops.
Trigger mode REPEAT, AUTO
Recording and waveform evaluation is carried out continuously. Press the
STOP key to terminate the measurement.

® When "auto print" is set to ON, the waveform is printed out when operation
stops.

® When "auto save" is set to ON, data are stored on media when operation
stops.

® When memory segmentation (sequential save) is ON, data are stored in the
memory block only when operation stops.

® Waveform evaluation consists of two actions, namely capturing data and
performing the evaluation. These two actions are carried out in sequence,
not simultaneously.
Therefore data are not captured while the evaluation is in progress, which
means that the input signal is not being continuously monitored. The time
required for evaluation is on the order of 750 ms.

® [f a high setting is chosen for recording length or if compression is used, the
evaluation cycle becomes slower.

® On the waveform evaluation screen, A/B cursors can be used, but a partial
printout cannot be made.

® When the waveform evaluation is specified, data equivalent to one screen
(30 divisions) is printed out. When waveform data having a recording
length of more than 30 divisions is to be printed out, the time axis should
be compressed. See Quick Start Section 8.3.

9.1 Waveform GO/NG Evaluation (MEM, FFT Function, Power Monitor Function)
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Waveform evaluation mode and stop mode

Waveform evaluation mode Stop mode I

GO
— > Stop on GO result
NG
—>
ouT Stop on NG result
Return NG if any part of waveform

leaves evaluation area

GO&NG
Stop on GO or NG result

Y

GO
Stop on GO result

ALL-OUT Stop on NG result

Return NG if entire waveform leaves
evaluation area

GO&NG
Stop on GO or NG result

9.1 Waveform GO/NG Evaluation (MEM, FFT Function, Power Monitor Function)
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9.2 Setting the Waveform Area

To evaluate the waveforms, a evaluation area is required. Two methods are
available: one is to load the already created evaluation area and settings, and
the other is to create a new evaluation area.

FILE

°01-68-17 16:46:59

Name Type

Size

Date Time

¥
CAP15-00.BMP
140

CURRENT - MEM
VOLTAGE REC
WAVEBHP .

58Kbyte
<DIR>
20Kbyte

01-08-17  16:46:48
8 16:28:34

01-08-17  16:46:54

Media Information

[Totall

1.4Mbyte
S47Kbyte
877Kbyte

[Current]
4.Count
5.Dir Count
6.Count

MENU

MEMIRY

°01-08-17 16:54:00

[GICHANNEL
[Basic Setting]

@ |Tine/Div

108.s/DIV

Sampling

(1us/S)

ONE CH|
LIST|
| SE

50D1V

EITRIGGER Recording Time

( 5.908ms)

Format

SINGLE

FISTATUS

[Application]

WAVE CALC

(MAX  20006DI1V)

[EISYSTEM Roll Made

OFF

[Compar ison [

0FF |

Overlay

OFF

Averaging

OFF

Use Channel

CH1-8

INITIALIZE
SELF CHECK]

Uperauon Guide |

Make measurement-related settings on this screen.
Use the F1 and F2 keys to select anather SET UP screen.

ey MELE] (£

NOTE

(1) Loading the already created evaluation area

Procedure Screen: FILE

AN L A W N =

. Press the FILE key to call the File screen.

. Select the media for loading.

. Use the bar cursor to select the desired file.
. Press the F3 (load) key.

. Press the F9 (exec.) key.

. When no more changes need be made to the

loaded settings, press the DISP key to make the
Waveform display screen appear, and then press
the START key to initiate measurement.

To change the settings, first change the contents,
press the DISP key to make the Waveform
display screen appear, and then press the START
key to initiate measurement.

For details on load, see Quick Start Section 10.8.

(2) Creating a new evaluation area

Procedure Screen: STATUS

1.

Press the STATUS key to call the Status screen.

2. Move the flashing cursor to Comparison.
3.
4

. Make the new evaluation area.

Press the F8 (edit) key.

See Section 9.5.

. Store the new evaluation area in the internal

memory.

. After setting the parameters for "comparison"

and "stop mode," press the DISP key to make the
Waveform display screen appear, and then press
the START key to initiate measurement.

. Save the evaluation area on the File screen, if it

is necessary. See Quick Start Section 10.7.

Only one waveform evaluation area is stored in internal memory. For
example, when operation is changed from the Memory function screen to the
X-Y screen and the X-Y screen waveform evaluation area is stored, the
waveform evaluation area created for the Memory function is lost.

9.2 Setting the Waveform Area
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9.3 Setting the Waveform Evaluation Mode

HENU PEMORY 201-68-27 14:49:43 |
e Procedure Screen: STATUS
m [Basic Setting]
Tioml® [TinesDiv 10us/DIY . .
ﬁ Samwins (60ns/5) 1. Move the flashing cursor to Comparison.
M’ 2 |Shot S0DIV |(MAX  160066D1V)
- Recording Tine ( 500:s) . . .
Formt St 2. Make the setting with the function keys.
[DISTATUS .
_—— Function
MEMORY DIV) . .
ESTEE display  Meaning
@ [Application]
HSYSTE Raoll Mode OFF | [Comparison | T | . .
- | T OFF | [ Stop e ORI | Disable waveform evaluation.
Tt sl [Averazing OFF OFF
PRinTerlf]  [Use Channel CH1-8
B e | - Return NG if any part of the waveform
NITIALIZE] . .
ﬁ auT leaves the evaluation area.
Operation Guide | o e E1 and £2 kvt 10 calons amther SET Up scresn. . Return NG if the entire waveform leaves
NE - .
N - EAmra almr | the evaluation area.
Enable waveform evaluation.
gxec
ﬁ - Activate editor for setting up evaluation
edit area.

9.4 Setting the GO/NG Stop Mode

When waveform evaluation is enabled (OUT or ALL OUT is selected), the
"Stop mode" menu appears. Specify which evaluation option, GO or NG,
should be used to stop the recording.

The Auto Save and Auto Print functions are only executed when interruption
conditions are satisfied.

MENU MEMORY *01-88-17 16:55:22
— ‘ Procedure Screen: STATUS
m [Basic Settingl
LISTII® | Time/Div 1004s/DIV . o, .
% Samwling (L) , 1. Move the flashing cursor to the position Stop
COMENT|J| ® [Shot SODIY [(MAX  20860D1V)
EITRIGEER Recording Time { 5.000ms) Mode.
Farmat SINGLE
[DISTATUS . . .
St 2. Make the setting with the function keys.
MEASUPiEHENT i
% Function |
p— Roll Mode OFF | [Comparison I 0T | d|sp|ay Meamng
SET UF Overlay OFF | | Stop Mode | 6 |
| pe e s ding on GO resul
PRINTER| se_Lhanne - .
% o top recording on result.
I
. Stop recording on NG result.
[ oeration uide | [k rsaremenreleted it ins o e ST e, NG P 9
fo 5 . St di GO or NG It
I . -I—]u £. | - Stop recording on or result.

9.3 Setting the Waveform Evaluation Mode
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9.5 Creating the Evaluation Area

N
Command l *01-68-27 15:00:12

Procedure Screen: Waveform display

1. Move the flashing cursor to the Comparison
item. Press the F8 (edit) key.

2. Use these commands to create the evaluation
area.

3. When the area has been stored in memory, it can
be used for waveform evaluation.

4. Select the F10 (end) function key to terminate the

editor.
lpﬁ “F’AEL![ ’I% ][ E@ ]ISTQE ]{REVERSE [[ALILE__LElAR][ CEX‘ ][ UNDO " end ] 5

6. Save the evaluation area through the File screen,
if necessary. See Quick Start Section 10.7.

. Serves to store the created area in memory.

9.6 Editor Command Details

paint Fills in an enclosed area.
1. Press this key.
i 2. Use the cursor keys to move the paintbrush mark & to the area to be

filled in. Pressing speed up accelerates the movement of the mark.
If the area is not completely enclosed, adjacent areas will also be filled in.
3. Press the F5 (exec.) key. The area completely enclosed by lines is filled in.

4. Press the F6 (exit) key to terminate the paint mode.

parallel Shifts the line pattern in parallel direction, to create an area.

| % 1. Press this key.
PaRALLEL 2. Set the amount of shift.

® Use the function keys or the Jog/Shuttle control to set the value.

® Use the next key (or the cursor keys) to set the shift amount in the
up/down/right/left directions.

® Minimum shift increments is 0.05 movement.

3. Press the F5 (exec.) key. The parallel shift is carried, thereby creating the
evaluation area.

4. Press the F6 (exit) key to terminate the parallel shift mode.

Function
display Meaning

ﬁ@ . Increase shift amount

@9 : Decrease shift amount

9.5 Creating the Evaluation Area
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line

erase

[ ERASE :

storage

v
STORAGE

reverse

[RE'\J‘ERSE :

all cir

[#.LLELE#-.R:

Serves to draw a straight or polygonal line.

1.
2.

Press this key.

Use the cursor keys to move the pencil mark & to the start point of the
line. Pressing speed up accelerates the movement of the mark.
If the area is not completely enclosed, adjacent areas will also be filled in.

. Press the F4 (SET) key.
. Move the pencil mark. A line is drawn between the set point and the

pencil mark.

. Press the F4 (SET) key again. The color of the line changes, and it is

fixed.
Press the F5 (CANCEL) key. Cancel the immediately preceding set point.

. Repeat steps 4. and 5. when wishing to draw a polygonal line.
. Press the F6 (exit) key to terminate the line mode.

Serves to erase unwanted sections.

1.
2.

Press this key.

Use the cursor keys to move the eraser mark [ to the start point of the
section to be erased.

Pressing speed up accelerates the movement of the mark.

. Press the F4 (SET) key.

Press the F5 (CANCEL) key. Cancel the immediately preceding set point.

4. Move the eraser mark to erase the unwanted section.

. Press the F6 (exit) key to terminate the erase mode.

Loads a waveform already stored in memory into the editor.
Press this key and the waveform that was displayed on the screen is loaded
into the editor.

The imported waveform is shown in a different color from the original
setting.

Reverses the colors of a filled-in area and the surrounding area.

Press this key.
Displays filled in area in reverse.

Clears the entire editor screen.

Press this key.

9.6 Editor Command Details
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clear

E
CLEAR

undo

[ UNDO :

end

end

NOTE

Clears a specified rectangular area of the editor screen.
1. Press this key.

2. Use the cursor keys to move the pencil mark to the start corner of the area
to be erased. Pressing speed up accelerates the movement of the mark.

3. Press the F4 (SET) key.
4. Move the pencil mark to the end corner of the area to be erased.

5. Press the F4 (SET) key again. The rectangular area is cleared.
Press the F5 (CANCEL) key. Cancel the immediately preceding set point.

6. Press the F6 (exit) key to terminate the clear area mode.

Serves to undo the immediately preceding command.
Undo is applicable to all commands except save and end.

Press this key and clears the editor screen

Terminates the editor.

Press this key and select storing evaluation area in memory and quit editor
or quitting editor without storing evaluation area in memory.

Function
display Meaning

| . Store evaluation area in memory and quit
SAVE editor (See Quick Start Section 10.7)

| KILL - Quit editor without storing evaluation area
AREA in memory. The created area is discarded.

If the end key is pressed without having done any editing or immediately
after using the store command, the editor is terminated without confirmation.

Press the ESC key to cancel. (The editor remains open.)

9.6 Editor Command Details
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Chapter 10

Printout of Measurement Data

Printing is possible when the 8994 PRINTER UNIT is installed.

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 five steps.

Print mode

Print method

For an example of printout,

S€C

Waveform Setting the Smooth printing

Numerical value — Setting the print interval

Manual print

Auto print (MEM)
Real-time print (REC)
Partial print

Screen hard copy
List print

Report print

Section 10.5.
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10.1 Printout of Measurement Data Operating Procedure

Settings on the STATUS screen

Press the STATUS key to make the settings
on the STATUS screen.

Display format ——— Single Display and record as one graph.
(8 analog + 16 logic signals max.)
— Dual Display and record as two graphs.
(8 analog + 16 logic signals max.)
—— Quad Display and record as four graphs.
(8 analog + 8 logic signals max.)
— Oct Display and record as eight graphs.

(8 analog + 4 logic signals max.)

—— X-Y single X-Y waveforms of graphs 1 to 4 are displayed
and recorded in one screen. (memory and
recorder functions)

L— X-Y quad X-Y waveforms of graphs 1 to 4 are displayed
and recorded in four screen. (memory and
recorder functions)

Settings on the CHANNEL screen Print density

The density of waveform data printing can be

set.
Press the CHAN key to make the settings

on the CHANNEL screen.

—— Waveform display graph position

The position of waveform data print can be set
when the display format has been set to screen
display excluding Single screen.

—— Scaling The printout will use the scaled gauge.
See Section 5.3.

 Comment Two types of comments - title comments and
channel-by-channel comments - may be
superimposed on a graph. See Section 5.4.

10.1 Printout of Measurement Data Operating Procedure
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Settings on the SYSTEM screen

Press the SYSTEM key to make the
settings on the SYSTEM screen.
See Quick Start Section 9.4.

— Print
format

— Printer

Printing

— PRINT
select

Manual print

— Auto print

— Real-time print The input waveform and data are printed

— Partial print

— Screen hard

— List print

— Report print

Waveform Setting the smooth print
Smooth-print yields a smooth-
looking waveform printout, but
printing speed is reduced.

Numerical value
Setting the print interval
When using numerical values,
set the printing intervals.When
the printing interval is longer
than the recording length, it
prints only the first point.

— Grid type

—— Channel marker

—— Time value

— List & gauge

— Printer density

— Upper/lower limit value (Upper Lower Print)
—— Zero position comment

—— Counter print

— Numerical calculation (MEASURE) setting
— PRINT key setting

— Time axis magnification/compression
(Mag/Comp)

— Print size

You can select the printing area and type.

This mode serves to print waveform data
from the internal memory.

Printout is carried out automatically after a
waveform has been captured for the
specified recording length. (MEM)

out continuously in real time. (REC)

This function prints the waveform between
the A and B cursors (vertical or trace
cursors).

copy The display contents of the all screens can
be printed out as is.

The settings for the various functions
made with the Status screen, Channel
screen etc. can be printed out in list
format.

This function prints the waveform range
shown on the display, upper-lower value,
analog channel along with the active
settings.

10.1 Printout of Measurement Data Operating Procedure
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10.2 Setting the STATUS Screen (printout)

10.2.1 Setting the Display Format

* The style can be set for showing input signals on the screen display and
recording them on the printer.

* The styles single, dual, quad, oct, X-Y single, X-Y quad are available.

N
MENU MEMORY °01-05-31 18:22:32

EoeL Procedure Screen: STATUS
m N -[rBaS\; Settingl
S ime/Div . .
—i|| Lol Flashing cursor 1. Press the STATUS key to display the Status
i | S =
EITRIGGER Recording Time { 0us) Screen.
Format SINGLE

2. Move the flashing cursor to the Format item, as
shown in the figure on the left.

[Application]
Roll Made ON

Dverlay ore 3. Use the function keys to select the display

Averaging OFF

Use Channe] CHI-8 fOImat

INITIALIZE Function
SELF CHECK

display Meaning

@atmn Guide | . .
BTE[ELE | SII& : gDrlgglﬁ.y and record the waveform in one
% - Display and record the waveform in two
DUAL graphs.
% - Display and record the waveform in four
IED graphs.
% - Display and record the waveform in oct
OCT graphs.

. X-Y waveforms of graphs 1 to 4 are
wstgLe |~ displayed in one screen.

nn - X-Y waveforms of graphs 1 to 4 are
KY QIAD displayed in four screen.

10.2 Setting the STATUS Screen (printout)
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10.2.2 Setting the Waveform Display Graph Position

Set which graph type to use when display format has been set to DUAL,
QUAD or OCT screen display on the Status screen.

HENU MEMORY *91-05-31 19:24:24
IEICHANNEL ANALOG -
D Flashing cursor [l Jos [ [
Anp L HI RESD| HI RESO| ANALDG| ANALOG
SCAL NG|l |Wave | \E | || 1INl I I I I L]
[__correnTfY [Grach GR1 G6R2 GR3 GR4 GRS GRE GR7 GRS
ITRIGEER Made VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE
TRIGGER|HY [Ranze 2000V | 2000V SV SV SV SV S SV
ISTATUS Coupling il i il i i i C i
STATUS|R |LPF 1Mz SkHz OFF OFF OFF OFF OFF OFF
HEMORY DIV [Zoom X1 X1 X1 X1 1 1 ) )
MEASUREMENTIHR [Pos i tion 56% 56% 56% 56% 50% 50% 50% 50%
Variable OFF OFF OFF OFF OFF OFF OFF OFF
/DIV 200mv| 2000V S S SV S S SV
Disp 2 2 S6m S6m S6m S6m S6m S0m
Limits 2 2| -Snm|  -Sem|  -Som|  -S6m|  -Sém|  -Sém
Meas 4 4 166m 166m 166m 186m 166m 166m
Limits -4 -4|  -106m| -106m| -160m| -100m| -100m|  -106m
SELF_CHECK|ff [Unit v v v vV v v v v
Operation Guide |
B DETE] =
MENU PAGE

Procedure Screen: ONE CH, LIST (CHANNEL)

1. Press the CHAN key to display the Channel
screen.

2. Move the flashing cursor to the position of the
Graph to be set.

3. Use the function keys or JOG control to make
the selection.

Function
display Meaning

ﬁ@ - Increases in number

NOTE

@9 - Decreases in number

For the X-Y screen (memory and recorder) display format, see the X-Y
recorder setting for each function.

10.2 Setting the STATUS Screen (printout)
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10.3 Setting the CHANNEL Screen (printout)

10.3.1 Setting the Print Density

If the data is to be output on the internal printer, any of four print densities
may be set for twelve waveform display colors. The set print density
determines waveform density on printouts or hard copies.

.
MENU MEMORY *01-985-31 19:23:02
o e e [ [T Procedure Screen: ONE CH, LIST (CHANNEL)
1.50800 V Amp ANALOG Resolution 12bit
N lnde Wi Gl . .
G o “sos 1. Press the CHAN key to display the Various
COMMENT| ( . .
ERER wwine| Flashing cursor channels (ONE CH) or List screen.
S 2
. .
Emﬁms e T W | 2. Move the flashing cursor to the Wave_Disp
MEMORY DIY) Zoom x1 Variable OFF o, .
[TERSUREFENT]| Range/DIV_[ 260m ] Upper r 2] pOSlthl’l,
Position % [ 56%1 Lower L -2]
EISYSTEM . .
T P T 3. Use the function keys to select density.
FILE SAVE Scaling Kind FOINT Unit (A ]
PRINTER Input P [ __ 200.06m] — Scale PL[ 1.9 J Function
INTERFACE] Input P2 [ 9.0000 ] — Scale P2 [ 0.6000 ] . .
INITIALIZE display Meaning
SELF_CHECK Comment ]
Operation Guide | ‘ e . Selects ||ght
g =

. Selects standard

HENY s *01-65-31 10:28:33 STANDARD
4 Flashing cursor
CHS CHG CH7 CHS . i~
N ANALOG| ANALDG| HI RESO| HI RESD| HI RESO| HI RESD| ANALDG| ANALOG MIDDARK Selects semi-dark
Vae || M| M| W ®: ®W: ®mW: m: =

COMMENTIRY |Graph
[TRIGGER Mode VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE | VOLTAGE HD . Selects dark

TRIGGERJQY [Ranze 200nv|  200mvV Sni/ Sl S S/ SV S DARK
STATUS Couplins i ot [ i) i [ [ [

STATUS|HR [LPF 1Mz SkhHz OFF OFF OFF OFF OFF OFF . . . .
FEry T [z0om I N | | N ® [f the system is reset, print density returns to its
VERSUREVENTI|N [Position|  Sew|  Sex|  Gow|  Gow|  5ou| 50| 5o 5 . .

Variable OFF OFF OFF OFF OFF OFF OFF OFF preVlOLlS Settll’lg.

K] 20| 2oow|  Sw|  Sw| 5w ow|  ow| s

e A s e e s e ® [f the analog channel comment is set to

Linits 2 2| -Som|  -Sem|  -Sem|  -Sam|  -Som|  -Sem

Feas 1 4| tem|  toem|  toem|  loam|  ieem|  ieem "SETTING" or "SET & COM"’ the analog

Linits -4 4| -teen| -teem| -1e8n| -1e6m| -106m| -160m . . . .

it T ] ) ] R channel print density (W) is output during
[ oeertion i printing.

L
@ STMRD MI@;K m [0 pue

10.3.2 SCALING Screen

* The scaling function can be used to convert an output voltage from a sensor
or similar into a physical quantity.
* Two types of scaling functions are available.

* 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 every channel.

s
For details, see Section 5.3.

10.3 Setting the CHANNEL Screen (printout)
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10.3.3 COMMENT Screen

Three types of comment are available.
If "COMMENT" or "SET & COM" is selected, this comment will be
included on the recording paper in all functions.

For details, see Section 5.4.

10.3 Setting the CHANNEL Screen (printout)
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10.4 Setting the SYSTEM Screen (printout)

The various printer settings can be made on the system's Printer screen. For
details, see Quick Start section 9.4.

10.4 Setting the SYSTEM Screen (printout)
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10.5 Example of Printer Output

This section explains the printer type and how to read the printout

(in the case of a SINGLE format waveform display screen).

90

I\

80

70

60

50

40

30

20

-20

-30

-40

-50

-60

-70

-80

CH3

-90

-100

f
6.

100

MEMORY

100 ps/DIV( 100 ps x 1) Trig:'01-03-28 12:00:00

A 3

N\

[HIOKI 8855 COMMENT

1.5 ms

500 us / 1ms

4. 2.

/35

CH3 .'/ 200mV fs. ¢ 10mV x1) 50%+* OFF [GH3 COMMEN ] f
7. 8. 9.

1. Title (SETTING)
2. Title (COMMENT)

3. Trigger mark

4. Time value (TIME)

5. Channel marker (CH.No.)

6. Gauge (List & gauge)

7. Analog (SETTING)

8. Analog (COMMENT)

9. Grid type (STANDARD)
10. Print density

10.5 Example of Printer Output
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Advanced settings

] 4. HIOKI 8855 MEMORY HICORDER
) T} . . . . 2.5ms 5ms
Upper 5. |'01-3-28-0017
> v Vs
/ \ /
h2 COMMENT
X [, Ze ool
ch1 COMMENT ch1ﬁ) MMENT \ / /
ch2 COMMENT \ \ / /
A7
5.
1. chA1 COMMENT I 1 ' 1 '
chA2 COMMENT — . ' — .
Lower chA3 COMMENT i = ] i
chA4 COMMENT CH2
1 7V
2 4V

. Upper-lower print (ON)

. Zero position comment (ON)

. Counter print (DATE)

. Title (COMMENT)

. Logic (COMMENT)

. Channel marker (COMMENT)

AN DN W —

® The gauge, upper and lower limits, and zero position comments are printed
out in this order. Since the zero position and logic channel comments are

printed out in the same space, the positions must be specified so that these
comments will not overlap each other.

® [f zero position comments are printed on channels having the same zero
position, the printed comments will overlap each other.

10.5 Example of Printer Output
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Printing the List (MEM)

HIOKI 8855 MEMORY HiCORDER
—STATUS
Function MEMORY Roll Mode OFF Memory Div OFF
Time/Div Sus/DIY Overlay OFF
Measurement OFF
Sampling {S6n=/S) Averaging OFF
Shot 38DIYV Use Channe] CHL-3
Format oCcT
~SYSTEM —
Start Backup DFF Auto Yariable Scale ON
| GridiDisp/Print) STD./3TD. START/EXT. INL START
Comment OFF STOP /7EXT. IN2 STOP
Time{Disp/Print) TIME/TIME EXT.TRIG 1
Back Lizht Saver OFF EXT.SMPL 1
Display Color COLOR 1 60 MEASURE
Beep Sound EEEPL NG MEASURE
Lanzuazge ENGLISH EXT.OUT ERROR
START Key Acceptance  ONE PUSH TRIG OUT PULSE
rCHARNNEL
ch. draw graph range zoom { DY) Bpos. filter (  lower ~ upper )
(OPTION]
1:@ G1 200mV X1 (206nmV) 50% OFF ( -2y~ 24
~ [A.A.F OFF 1:1Probe]
2:@ G2 190mV X1 (199mV) 50% OFF € -1y~ 1v)
[A.A.F OFF 1:1Probe)
3:@ G3100mV  x1(109mV) 50% 0FF ( -1V~ 1vy)
[A.A.F OFF 1:1Probe]
4:@ G4 100mV X1 (109mV) 50% OFF (¢ -1y~ 1v)
(A.A.F OFF 1:1Probe]
5:® G5 100mV  x1(100mV) 50% . EFS( A1V~ 1v)
1Probe
6:® G6 100mV X1 (109mV) 50% [‘IIP EFF]( -1V~ 1v)
:1Prol
7:@ G7 20mV  X1( 20mV) 50% UGG 2 2o )
8:® G8 50mV  x1( 50mV) 50% i'lpmg?ﬁ( SO0 ~  500u )
CHA atf2 %84 CHB BIER B3R CHC CIC2CICE  CHD DI D208 M4
PIS:1 QODD PIS:2 @@ PS:3 @GOG PS4 — — — —
—TRIGGER
Trizzer Mode AUTO - Timer Trigger OFF
Pre-Trizzer 0%
Trigger Source Or
External Trig OFF
1:  LEVEL Level: 6.0608 V Slope : 1 Filter :  OFF
2 IN  Lower : -49.006mY Upper ¢ 40.000a Filter : OFF
2 OUT  Lower @ -49. 0090/ Upper @ 46.666m/ Filter: OFF
4 PERIOD  Level : 9.0099 Y Slope 1 1 Lower : S589ns  Upper : 1.545
5: GLITCH  Level : 0.0099 V Slope : 1 Width : 196ns
6 EYENT  Level : 9.6006 % Slope : 7 Event : 1 Filter: OFF
7 : TRIG OFF
3 : TRIG OFF
A: B: C: D:
OFF OFF OFF OFF
Example
FILE LI3T
a8l 1Y . gi-86-11 12:97:00 <DIR> goi2 REC_DATA. g1-96-11 1 <DIR>
8003 MEM DATA.  B1-86-11 14:33:34  <DIR> 9004 NOISEL . 91-86-12 <DIR>
G905 AUTOl  .MEM 01-03-28 14:29: 56K ogue AUTOZ - LMEM 91-03-28 56K
8997 AUTOS  LMEM 91-93-28 56K 0008 NONAME .MEM 01-63-28 56K
o9a9g HONEME  LSET @1-83-28 14K 9910 NOWAME  .TXT 81-83-28 6K
g1l TESTL  .MEM B1-03-28 16:16:3 S6K 0812 TESTZ2  .MEM 91-93-28 56K
0913 NOTS . 01-96-96 19:44:58 <DIR> 0614 MOTER . 01-96-96 <DIR>
9915 COMMENT . 81-86-86 11:29:3 <DIR> 8016 VOLT_MES.SET 51-83-28 1412k}=§_6 14K
9617 CURT_MES.TAT 81-93-28 14:20:56 50K 9018 POWER  MEM 81-93-28 14:38:32 65K
18 files

10.5 Example of Printer Output
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10.6 Printing Procedure

10.6.1 Manual Print

This mode serves to print waveform data from the internal memory.

* Memory function
Measurement data from one measurement (entire recording length) are
printed.
* Recorder function
Measurement data stored in memory before the end of measurement are
rinted (2000 divisions ' max.).
L. Expanded to 128 M words : 50000 DIV, 512 M words : 200000 DIV,

Procedure Screen: Waveform display
After the measurement is completed, press the PRINT key.

* 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 key.

® When A-B cursor is ON, it prints that area.When executing from the Print
screen (system), you can select the all screens Between A-B cursor if the

Print Selection when Executing is Yes.

® On the recorder, when the recording length is set to Continuous and the time
value display of the Print screen (system) is set to Time, the time value
display is not the time from the triggering point (or the start of recording)
when recording over 20000 DIV (128 Mwords is 50000 DIV, 512 Mwords
is 200000 DIV).When set to Date, it prints the time when printing starts.

10.6 Printing Procedure



187

10.6.2 Auto Print

Printout is carried out automatically after a waveform has been captured for
the specified recording length. (MEM)

MENU

[EICHANNEL
ONE CH
L15T]
SCALING
COMFEN
EITRIGGER

ISTATUS

;

el

STATUS]
MEMORY DIV}

MEASUREMEN

=

MEMORY

*01-65-31 18:25:56

Print Mode

WAVE | [Mas/Como |

SAE WAVE |

Smooth Print

OFF | [Print Size [

NORMAL |

Auto Print

OFF

Grid Type

STANDARD Upper Lower Print

OFF

Channel Marker

CH No. 6 Position Comment

OFF

Time Value

TIME Counter Print

OFF

List & Gauge

OFF

Printer Density

STANDARD

[MEASURE Setting]

[Result to Printer |

OFF |

[PRINT Key Setting]

[PRINT Dutput [

PRINTER | [PRINT Select

NONE |

S CHECK]
Operation Guide |
N LG
OF F

Procedure Screen: PRINTER (SYSTEM)

1. Press the SYSTEM key to display the Printer

screen.

2. Move the flashing cursor to the Auto Print item.

3. Use the function keys to make a setting.

4. Press the START key to start the measurement.
Printout is carried out automatically after a
waveform has been captured for the specified
recording length.

Function
display

OFF

A
PRINTER

%

Meaning

- Does not print automatically.

- Prints using the internal printer.

Automatically transfers data to a device

- connected through a LAN. This setting
requires that you have the 9333 LAN

COMMUNICATOR.

® When cursors A and B are enabled in memory function, partial printing is

executed.

® When the roll mode is enabled in memory function and the time-axis range
is lower than 10 ms/division, data is displayed and printed simultaneously.

® When both auto-print and auto-save are enabled in the memory function,
auto-save usually takes precedence. However, if roll mode is enabled, auto-

print will execute first.

10.6 Printing Procedure
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10.6.3 Real Time Print

The input waveform and data are printed out continuously in real time. (in
Recorder function)

MENU

RECORDER

*01-65-31 18:26:08

[DICHANNEL.

Print Mode

WAVE

[Mag/Comp

[ SA'E WAVE |

[Print Size

[ NORMAL |

Realtime Print

ON

Grid Type

STANDARD

Upper Lower Print

OFF

Channel Marker

CH No.

@ Position Comment

OFF

Tine Value

TIME

Counter Print

OFF

List & Gauge

OFF

Printer Density

STANDARD

[MEASURE Setting]

\

[PRINT Key Setting]

PRINT Output

PRINTER

| [PRINT Select

NONE |

Procedure
Screen: PRINTER (SYSTEM)

NOTE

1. Press the STATUS key to display the Status
screen.

2. Move the flashing cursor to the Realtime Print

item.

3. Use the function keys, and select ON.

4. When measurement starts, waveform appears on

screen and printout starts.

® At a time axis range setting of 200 ms/DIV or faster, the waveform data will

be printed out later. (See Quick Start Section 12.3.)

® While the printer always outputs the data at the measurement magnification

in recording mode, the waveform on the screen is reduced in size at the
ratio shown below, depending on the time-axis range.
REC: 50 ms/DIV x 1/2, 20 ms/DIV x 1/5, 10 ms/DIV x 1/10

® Setting a time axis range faster than 1 s/DIV may result in light printing.

10.6 Printing Procedure
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10.6.4 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 "numeric". For details regarding the
use of the A/B cursors, refer Quick Start to Section 8.2.

® Memory function
Specified range (out of entire data recorded from a measurement) is printed.
® Recorder function
Specified range (out of last 20,000 (expended 128 M is 50,000, 512 M is
200,000) divisions (magnification: x 1) of data in memory) is printed.

Function| [Time | 108,s/DIV__ (1ws/S)[Trig| AUTO| fF]  50%| *61-05-31 16:39:45
X1 {

oo B Lo L] ) ’ Procedure Screen: Waveform display

22l Al oexe

S752us

/\ / /\iz“ 1. Press the DISP key to display the Waveform
hoszel display screen.

X 2. Position cursor A at the start point of the range

24805

to be printed.

7 93Z25EIH

3. Specify the end point of the range with cursor B.

s (Move cursor B (or A) to the right. When the
\/ v \/ o cursor is at the rightmost edge of the screen, the

o waveform scrolls to the left, and cursor A (or B)

- ' EA ' &}{iﬁm scrolls with it.)

4. Then press the PRINT key. The specified range
is printed, also if cursor A (or B) is currently off
screen. When only the cursor A is used, the
waveform data from the position of cursor A to
the end of the data is printed.

® On the waveform evaluation screen, cursors A and B are available, but
partial printing cannot be performed.

® On the XY screen, the partial printing cannot be performed.

10.6 Printing Procedure
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10.6.5 Screen Hard Copy

The display contents of the all screens can be printed out as is.

Procedure Screen: Al
1. Display the desired screen.
2. Press the COPY key.

Even if the gauge is set to the List & Gauge function, the gauge is not

printed out in the screen copy mode. The screen hard copy function is not
available during measurement.

10.6.6 List Print

The settings for the various functions made with the Status screen, Channel
screen etc. can be printed out in list format.

Procedure Screen: Excluding Waveform display

Press the PRINT key on the screen excluding Waveform display.

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.

10.6.7 Report Print

Prints the waveform (in the range displayed on the Waveform display
screen), upper and lower values, and analog channel settings.

* If the A and B cursors are displayed on the screen, they are also printed.

* When "COMMENT" or "SET & COM" is set, the comments are also printed
(see Section 5.4).

Procedure Screen: Waveform display
1. Display the Waveform display screen.

2. Press the FEED key and COPY key simultaneously.
(Press and hold the FEED key and then press the COPY key.)

10.6 Printing Procedure
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Chapter 11
Communication Settings

11.1 INTERFACE Screen (LAN Interface)

The LAN capabilities of the instrument are supported through the Ethernet
10Base-T interface. You can connect to networks with an Ethernet 10BASE-
T-compatible cable (maximum length 100 m).

Connecting to a network enables you to communicate with the Hioki PC
communication program, 9333 LAN COMMUNICATOR.

Further, because the 8855 can be controlled by Communication command,
control programs can be created and the instrument controlled by connection
to the communication command port using TCP.

Further, because the 8855 provides an FTP service, you can use an FTP
client from your PC to access the files in this instrument.

For details on how to use the 9333 LAN COMMUNICATOR, see the 9333
User's Guide; and for details on communication commands, see the
explanation in the supplied FDD.

This section explains LAN settings.

Settings and Connection Order

The settings and connections are performed in the following order.
1. Make all the LAN settings.

2. Move the cursor to Reset and press Execute on the GUL(If you do not
reset, your settings are not reflected in the LAN that is currently
operating.)

3. Plug the LAN cable and connect to the network.

Because it is possible to duplicate the IP address of another device on the
LAN when modifying settings while connected (causing illegal address
information to be distributed), make sure that you adjust the settings before
connecting to the network.

Preparations

Make the following settings when connecting to the network. Ask your
network administrator to provide you with the following.

11.1 INTERFACE Screen (LAN Interface)
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DHCP : Yes/No

Host Name and Address setting
Host Name (Up to 12 characters)
IP Address

Subnet Mask

(When using DHCP, you do not need to enter the IP address or subnet mask.)

DNS setting

DNS : Yes/No
IP Address (If Yes)
(When settings can be acquired from DHCP, the DHCP setting takes priority.)

Gateway setting
Gateway : Yes/No
IP Address (If Yes)

Gateway name (If Yes)

(When using DNS, only specification of the name is necessary; when not using

DNS, the IP address must be specified.)

TPC/IP Port Number : _ x (Default: 880x)
Specify the first 3 digits of the number. The last digit ranges from 0 to 9,

reserving the ports for use by the unit.

Specifications in case 880x is unavailable

You may ask your network administrator for help when building a new
network composed of a PC and a recorder only; however, in some cases
there may be no network administrator, or the network administrator may
leave settings up to you. When building a local network that is isolated, we
recommended using the following addresses.

IP Address of the PC 1 192.168.0.1
IP address of the first recorder : 192.168.0.2
IP address of the second recorder : 192.168.0.3
IP address of the third recorder : 192.168.0.4

A8 A8
Host Name : Anything (However, each should be unique)
Subnet Mask : 255.255.255.0
Gateway : OFF
DNS : OFF
DHCP : OFF
TCP/IP Port Number : 880x

11.1 INTERFACE Screen (LAN Interface)
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Settings

HENU MEMORY *02-83-05 16:33:57
[EICHANNEL Lan|L_PC CARD [ PP7|

SCALING Use DHCP OFF | [FTP)
COMMENT] Host Name C 1| |User Name Thioki ]
DITRIGEER 1P Address 192. 6. 2.147 | |[Pass Word [axsarsersnrs]
Subnet Mask 255.255.255. 6 | [Access Control READ ONLY
EISTATUS Use Gateway OFF
STATUS 1P Address 9. 0. 0. 8
MEMORY D1V Gateway Name [ j]
MEASUREMEN Use DNS

il

F
VAVE CAL 1P Address 0. 0. 0. 0
0. 0. 0

[GISYSTEM

Data Server 0.

Server Name r 1
Port Number 880x
Delimiter CR+LF
Header OFF

INTERF ACE]

Make function mode settings. Press the function keys to select.

Operation Guide l

' . E REEDRE;R PDVEER @

Make each setting prepared previously. After making each setting, move the
cursor to Reset and press Execute on the GUI.

FET |

DHCP

DHCP is a method whereby devices automatically acquire and set their own
IP address, etc.

Enabling DHCP makes automatic acquisition and setting of an IP address
and subnet mask possible when a DHCP server is operating on the same
network as the device.

Host Name

This name represents the device on the network. Do not duplicate the host
name of other devices.

If acquisition of DNS or Gateway information is applicable, it is acquired at
the same time.

IP Address

Address used to identify each device on the network. Do not duplicate the IP
address of other devices.

(This takes priority over entered settings.)

Subnet Mask

This setting separates the IP address into a portion representing the network
and another representing the device.

Therefore, make it the same as the subnet mask of other devices on the same
network.

(This takes priority over entered settings.)

11.1 INTERFACE Screen (LAN Interface)
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DNS

It is difficult to remember an IP address since it is simply a string of
numbers. However, it is easier to remember if it can be specified as a name.
When the network includes a server that can search for IP addresses from
names on the network, you can specify devices by name instead of using the
[P address.

This service is provided by both DNS and WINS servers; however, the 8855
only supports DNS.

Further, the 8855 does not dynamically register names and IP addresses with
the DNS.

Enabling DNS allows a connected remote device to be specified by name.
When DHCP is enabled and DNS information can be acquired from the
DHCEP server, the setting obtained from DHCP is given priority.

Gateway ON/OFF, IP Address

When the communicating device (PC) is on the network connected to this
device as well as on different network, turn the Gateway setting ON, and
specify the IP address of the device that is the gateway. Generally, if a PC is
on the same network, you can make this setting the same as the default
gateway address of the PC.

No default gateway is needed when the device and the PC are connected 1-
to-1 (peer-to-peer), or when connected to the same hub, therefore turn this
setting OFF.

When DNS is effective and the set IP address is other than 0.0.0.0, the set IP
address 1s used.

If the IP address is set to 0.0.0.0, DNS is used to search for the IP address.
For example, names are set in the following format: gateway.hioki.co.jp In
the case of this example, if ".hioki.co.jp" is omitted, DNS may not be able to
identify the IP address.

When DHCP is effective and Gateway information can be acquired from the
DHCEP server, the setting obtained from DHCP is given priority.

TCP/IP Port Number

This device uses TCP/IP protocols for communications. TCP/IP enables

multiple connections of each type to communicate and classifies them by

port number. This device normally uses numbers from 8800 to 8809.

8800 (This device is the server): Used in remote operation applications on
the 9333

8801 (This device is a client): Used in data collection applications on the

9333

8802 (This device is the server): For the control by the communication
command

8803 to 8809 are reserved.

Normally, these do not need to be changed. However, if there is a port that

cannot be used because for security reasons or because it is being used on

the PC communicating with this device, change this port. Set the first 3

digits. The last digit, ranging between 0 and 9, is either used or reserved for

use by the device.

11.1 INTERFACE Screen (LAN Interface)
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Data Collection Server

When communicating with this device, specify the IP address of the PC
running the 9333 LAN COMMUNICATOR. This is necessary when
collecting data using the 9333 LAN COMMUNICATOR.

If necessary, set "LAN" as storage media in the Save screen and as the
output destination for the PRINT key in the Printers screen.

When DNS is effective and the set IP address is other than 0.0.0.0, the set IP
address is used.

If the IP address is set to 0.0.0.0, DNS is used to search for the IP address.
For example, names are set in the following format: collect.hioki.co.jp. In
the case of this example, if ".hioki.co.jp" is omitted, DNS may not be able to
identify the IP address.

Delimiter Header ON/OFF Setting

Use this option when controlling the 8855 using communication commands.
Set whether headers are to be included in command responses, and whether
LF or CR/LF is to be used to start a new line. Either LF or CR/LF can be
used to send commands.

To send command, connect to the 8855*s 8802 (factory default) port using
TCP protocol, and send command character strings. For commands, see the
supplied FDD.

11.1 INTERFACE Screen (LAN Interface)
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Connection

Connect only when you have completed making the settings.

Connecting this device to an existing network.

Connect this devices LAN connector and the hub with a straight I0BASE-T
cable. Use a commonly sold straight 10BASE-T-compatible cable or a 9642
LAN CABLE, and connect it as illustrated below.

—

—r
0

()

il

L
—

=

-

A cross cable is necessary when connecting this device and the PC one-to-
one (peer-to-peer). A standard 10BASE-T-compatible cross cable or a
straight cable + cross converter is required.

A straight cable cross-converter (9642 LAN CABLE accessory) can be used
with this instrument. Connect it as illustrated below.

-

— -

NOTE
Power for the 8855, and PC should be obtained from the same outlet.

Otherwise, potential difference between grounds may cause malfunctions.

11.1 INTERFACE Screen (LAN Interface)
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11.2 FTP Service

This instrument provides FTP service by means of an FTP (File-Transfer-
Protocol, RFC959 compatible) server. By using FTP client software from
your PC, you can access the files stored on the media in this instrument.

For information on how to use FTP on your PC, refer to the explanation

provided with the FTP software.

Settings

The following three settings are available: User Name, Password, and Access
Control.

Move the cursor to make the appropriate settings.

Passwords are displayed as "###sdsAsdARn

User Name, Password

Use these as authentication when logging onto this instrument's FTP server.
If these items are set, you cannot log on unless they are entered correctly.
If you leave these settings blank, authentication is not required and anyone
can log onto this instrument's FTP server. Further, leave both entry boxes
blank when logging on anonymously from the FTP client.

Access Control

This setting controls external access to this instrument. Select a setting from
the following items.

[Load only]: From external sources, files can only be loaded.

[Read and write enabled]: From external sources, files can be read or written
to, or deleted.

Relationship Between the Various Media and Directories

Each media can be viewed as a directory on the FTP server.

/FD a Floppy disk

/PC a PC card

/MO a Internal MO drive

/HDD a Hard disk drive

/SCSI a External MO drive

/RAM a Internal RAM drive

/STORAGE/BIN a Binary files stored in the memory

/STORAGE/TEXT a Text files stored in the memory

In the above list, "/STORAGE" is not actually a media, but by accessing the
storage memory, you can access measured data stored in the memory just as
you can access binary and text files.

If the A and B cursors are displayed with this data, Partial Save and Channel
to Save are the only Display Channel settings available. When the memory is
split, you can store as many files as there are blocks. For example,
DATAO001.MEM, DATA002.MEM, and so on. However, the number
attached to the data file is not the same as the block number, and numbers
are attached sequentially to blocks that contain data. Thinning is not
available when saving data in text format.

Further, files in "/STORAGE" (files stored in the memory) can only be
loaded, and files cannot be written to "/STORAGE".

11.2 FTP Service
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Restrictions

The following restrictions apply when using the FTP service.
Files cannot be accessed during measurement.

The service must be partially terminated to access files during measurement.

If necessary, perform one of the following:

® Wait until measurement is finished.

® Stop measurement using the 9333 remote control.

® Use the pre-software for starting and stopping measurement on this
instrument planned to be provided on the HIOKI Web site.

® Use the following FTP SITE commands.
SITE START: Starts measurement
SITE STOP: Stops measurement
SITE ABORT: Aborts the current action
SITE STAT: Returns the status
(During measurement, returns "211 START", and when stopped, returns
"211 STOP".)
Further, you require an FTP client that can send recognized commands
directly to the server when using SITE commands.
For example, when using the command line FTP client from the Windows
command prompt, use the "literal" command to send a "SITE" command,
such as "FTP>literal SITE START".

® Generally, only one connection is allowed at any one time.
Therefore, please avoid using high-speed download tools that use multiple
connections.

® Because FTP does not define the format in which file information is to be
exchanged, depending on the FTP client you are using, you may not be
able to display file information properly.

® Only commonly used FTP commands are supported.
Therefore, if you are using an FTP client that uses commands that are not
supported, you may not be able to use them.

11.2 FTP Service
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11.3 PPP connection

The instrument can be connected to a telephone circuit via a LAN
connection that runs through a PC by using a modem card and PPP (Point-
to-Point Protocol). If a modem card is inserted into the instrument, PPP
takes priority, and the instrument's internal LAN stops.

Since a LAN connection is made, the 9333 and FTP can be used via the
telephone circuit.

When the PC is dialed from this instrument, the RAS server must be running
in order for the PC to receive the signal. For details on the RAS server, refer
to the Windows help file, since the server is supplied with Windows.

This instrument's PPP uses PAP, which does not use encoding for
authentication.

When the instrument is connected in this manner, its IP address while the
instrument is receiving data is 192168.55.2, and the IP address of the sender
is 192.168.55.1. When data is being sent, the IP address for the instrument
differs depending on receiver settings, but normally when using Windows
98, "192.168.55.2" is assigned as the IP address for the instrument, and
"192.168.55.1" as that for the receiver. The actual IP address allocated to the
recorder is displayed in Current IP on the PPP screen in Communications
located in System Settings.

For details on PC cards that can be used with the instrument, refer to
HIOKI's Web site. (URL http://www.hioki.co.jp)

MENU MEMORY *02-93-08 16:34:18
IEICHANNEL LAN [T CARQI g |
N CH [SEND] [RECEIVE]
— [User Name [ Thioki 7] [RECEIVE Admit
e [Pass Word [ Grrmswrrss x| [User Name Thioki-es 1
SCAL ING [DIAL AJ Pass Word Covventssanns 1
COMMENT] TELEPHONE (9123456789 1| [Use DNS OFF
EITRIGGER Use DNS OFF 1P Address 9. 6. 0. 0
TRIGGER 1P Address 9. 0. 0. 6| [Data Server TEL Point
— Data Server TEL Point
STATUS
STATUSIHE  TDTAL B) [SAVE]
MEFORY DIV TELEPHONE T 7] [BACKUP T OFF |
MEASUREMENT] Use DNS OFF | [PATTERN | A—B—Backup |
WAVE CALC 1P_Address 5. 0. 0. 0
Data Server TEL Point | [ETC]
[ISYSTEM Port Nurber 880%
Delimi ter CRALF
[FTP] Header OFF
[User Name [ Thioki ] [AT COMMAND i -]
[RTeRe o] [Pass Word [T Trares 7] [TIMEOUT 180s
o] [ecess Contral ] READ ONLY | [PRESENT IP 9. 0. 0. 0
s Use of PPP OFF
SELF_CHECK [ |
Operation Guide | Make function mode settings. Press the function keys to select.
PAGE MEMORY i R R&M FF

Settings

Settings can be broadly divided into the following two categories:
Recorder --> PC outbound settings

PC --> recorder inbound settings

Other common settings fall outside of these two categories.

All common settings can be made from the PPP screen in Communications
located in System Settings.

11.3 PPP connection



200

Outbound settings

If LAN is set as the save location for the Auto Save and Save buttons, when
files are saved, the PC is dialed from the recorder and the data saved in the
specified location.

Two locations (A and B) can be registered as the dial destination, and
dialing is performed according to the settings made in Pattern on the PPP
settings screen.

However, when data is being sent from the PC to the recorder, dial
operations are not necessary because the inbound connection is used instead.

® "Outbound" user name and password
Sets a user name and password used for authentication when connecting to
a PC. Passwords are displayed as "tk
User names and passwords are common to both the A and B dial
destinations.

® Dial A/B telephone numbers
Sets the telephone number for the connection point. Two locations (A and
B) can be specified. When only specifying one location, set A.

® DNS specification and IP addresses for Dial A/B
When using the DNS connection point, select this setting and set the IP
address for DNS. If you want the IP address to be automatically acquired
upon connection, set Automatic Acquisition as the Priority Setting.

® Dial A/B data collection server
Specifies the PC on which the 9333 data collection server is operating.
Connection point: Specifies the device for connection.
[P Address: Specifies the server using IP.
Host Name: Specifies the server using a host name (DNS is required).
When IP Address is selected, an IP address is set in the next column
below. When Host Name is selected, a host name is set in the next
column below.

® Save backup
When files are set to be saved automatically (when LAN is selected as the
Save Media), a backup media is set for the instrument according to the
following connection patterns.

® Save pattern
Specifies a pattern for connection when files are saved automatically.
When an inbound connection is made, the pattern applies to the inbound
connection only.
A --> B --> backup: Changes the save destination in order until
successful.
(A --> B) + backup: Tries A --> B in order, and makes a backup of files
regardless of whether the save was successful.
(A + B) --> backup: Saves to both A and B save locations, and makes a
backup of files if both attempts to save to A and B fail.
A + B + backup: Saves to all three locations.

11.3 PPP connection
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Inbound settings

Set when the recorder is dialed from the PC.

® "Inbound" receipt permission
Sets whether the recorder is able to receive data from an external source.

® "[nbound" user name and password
Sets a user name and password used for authentication when receiving
data.
Passwords are displayed as "####As A%

® "[nbound "DNS specification and IP addresses
When using the DNS connection point, select this setting and set the IP
address for DNS. If you want the IP address to be automatically acquired
upon connection, set Automatic Acquisition as the Priority Setting.

® "Inbound" data collection server
Specifies the PC on which the 9333 data collection server is operating.
Connection point: Specifies the device for connection.
[P Address: Specifies the server using IP.
Host Name: Specifies the server using a host name (DNS is required).
When IP Address is selected, an IP address is set in the next column
below. When Host Name is selected, a host name is set in the next
column below.

Other settings

Settings common to both inbound and outbound settings can be made.

® FTP, User Name, Password, Access Control
Sets FTP. For details, see section 11.2.

® Port Number, Delimiter, Header
Sets the delimiter/header that is used when a port number or
communications command is used by the device. For details, see section
11.1.

® AT Commands
AT commands can be specified as an option on the modem.
For example, when using a cellular phone, a command that specifies data
communications may be required. (For command details, refer to the
instructions for the modem you are using.)

® Disconnect Timeout
If no communications are performed, the connection is cut once the
specified time has elapsed.

® Using PPP
Connect the external modem to the RS-232C card, and select ON to use
PPP.
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11.4 PC Card Interface

Make settings for the RS-232C interface and GP-IB interface.

Press the Next (F3) key on the Communications screen to display the screen
for making PC card interface settings.

When the PC card is inserted, it is automatically recognized, and you can
make the necessary settings.

RS-232C

MENU MEMORY 970508 16:34:0
TEICHANNEL [ LAl PCCARDY PPP]

| | R [ RS-232C |
COTENT]

EITRIGGER Speed 9600

TRIGGER] Data 8bit

ISTATUS Parity NONE
STATUS Stop 1bit
MEMORY DIV Delimi ter CRALF

MEASUREMENT] Header OFF
WAVE CALC] Flow NONE

DISYSTEM
SET UP)

FILE SAVE]
PRINTER]
INTERF ACE]

INITIAL IZE]

SELF CHECK]

Make function mode settings. Press the function keys to select.

RDER || POWER R&l EFT

Transfer rate 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200
Data length 8 or 7 bits

Parity None, even, or odd

Stop bit 1 or 2 bits

Delimiter LF, CR+LF

Header On or off

Flow control  None, Xon/Xoff, or hardware

Operation Guide

GP-IB

HENU
EcHaneL L e I pPp|

NE CH
LI5T]
ST [PC card [ 5P-1B |
COMMENT)

EITRIGGER Mode ADDRESSABLE

TRIGGER Address 5

ISTATUS Header OFF
STATUS|

MEMORY DIV]

MEASUREMEN
WAVE CAL!
[EISYSTEM
SET UP|

FILE SAVE]
R

MEMORY 02-03-06 16:35:41

e

i £l
INITIALIZE]
SELF CHECK|

Operation Guide l

Make function mode settings. Press the function keys to select.

% |

Mode Addressable or disable
Address (0 to 30)
Header Off or on

For detail, see application disk (CD-R) supplied with the instrument.

R&M
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Appendix

Appendix 1 Error Messages

The instrument produces two levels of message to indicate problems. These
are distinguished as follows.

Error messages

* The "ERROR" indication appears at the bottom of the screen, followed by
the message. This remains until the cause of the error is removed, or the
STOP key is pressed.

* If the "beep sound" item on the system screen is set to ON, then the beeper
sounds intermittently while the message is displayed.

Error Message and explanation

ERROR 001: Print paper run out. Set recording paper.
ERROR 002: Set printer lever. Lower the printer lever.

Warning Messages

* The "WARNING" indication is displayed on the bottom line of the screen,
followed by the message, but disappears after a few seconds.

* Warning messages also disappear if any key is pressed.

* If the "beep sound" item on the system screen is set to ON, then the beeper
sounds once only when the message is displayed.

Warning Message and explanation

WARNING 003: Print paper run out. Set recording paper.

WARNING 004: Set printer lever. Lower the printer lever.
WARNING 005: Invalid. (Shot:CONT.) Set the recording length of other than that of continuous
recording.

WARNING 006: Cannot set. (Time/Div. When the recording length is continuous, the printer cannot
10ms-200ms). be used.

WARNING 007: Printer is not installed. Tt can not be printed.

WARNING 010: Mount media. Set the recording media.

WARNING 011: lllegal format. The recording format is not MS-DOS. It is probably a
double-density floppy disk.

WARNING 012: Write Protected. The media is write-protected. Release the write-protect.

APPX
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WARNING 013: Disk full. The media is running low on storage space. Cannot save.
Delete files or use a new media.

WARNING 014: File is read only. This is a read-only file. Save or delete is not possible.

WARNING 015: General failure. File cannot be accessed because of unsuccessful formatting
or save.

WARNING 016: File already exists. Change the file name.

WARNING 017: Directory already Change the directory name.

exists.

WARNING 018: Directory full.

There are restrictions to the files and directories created in
the root directory.

WARNING 020: Path name error. Set to a maximum of 127 characters.

WARNING 021: Internal error. Internal error occurred. Check the media.
WARNING 022: Can't save without Capture waveform data.

waveform.

WARNING 023: Conditions for Align the file functions and time axis range with the

OVERWRITE are not satisfied.

instruments measurement data.

WARNING 030: AUTORANGE_FAULT

Check the input signal.

WARNING 031: AB cursor positions
invalid.

Cursors A and B overlap. Check the cursor positions.

WARNING 032: Zero Adjustment is
necessary.

Perform zero adjust.

WARNING 034: Invalid. (OVER LAY)

Not possible because superimpose is not active.

WARNING 036: No comparison AREA.

Set the trigger.

WARNING 037: Up to 1000 event
markers are available.

Up to 1000 event markers are available.

WARNING 048: The recorder time axis
range has been changed.

There are restrictions for pairing the memory and recorder
time axes when using REC&MEM.

WARNING 049: The memory time axis
range has been changed.

There are restrictions for pairing the memory and recorder
time axes when using REC&MEM.

WARNING 050: Cannot use. (Roll
Mode)

Cannot use roll mode when superimpose is active.

WARNING 051: Cannot use. (Roll
Mode, Pre Trigger)

Cannot use roll mode or pre-trigger functions when using
external sampling.

WARNING 052: Cannot use.(Roll
Mode, Memory Division)

Cannot use roll mode or memory segmentation functions
when using averaging.

WARNING 054: Cannot use.
(Averaging, Overlay)

Cannot use averaging or superimpose function when roll
mode is active.

WARNING 056: Cannot use. (Realtime
Print)

Recording length cannot be continuous when the recorder
time axis is set between 10 ms and 200 ms.

WARNING 057: Cannot set. (External
sampling)

Cannot use roll mode when using external sampling.

WARNING 058: Cannot use.
(Averaging)

Cannot use the averaging function when using the memory
segmentation.

WARNING 060: No waveform data.

Capture waveform data.

WARNING 061: Cannot use roll mode,
averaging, or memory split functions.

When waveform calculation is enabled, roll mode, averaging,
and memory split functions cannot be used.

WARNING 062: The memory recording
length is too short.

More data than FFT points is required when using the FFT
function.Capture a waveform that has more data than the
number of FFT points.

WARNING 063: Trigger priority is not
available.

When averaging is enabled, trigger priority cannot be set.
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WARNING 064: The number of clamps Check the number of clamps that can be used, and make sure
that can be used is limited.

you do not use more than this number.

WARNING 065: The overlay and
waveform evaluation functions cannot

Turn off the Roll mode.

be used.

WARNING 066: Failed to detect the Set the zero cross filter so that the zero cross can be detected.
Zero Cross.

WARNING 080: In key lock. Keylock is engaged.

WARNING 085: Failed to log onto Check password, user name, and PC settings.
PPP.

WARNING 086: Modem error Check the AT commands option.
WARNING 087: PPP: Connection Check connection and settings.

failed.

WARNING 088: PPP: Bad Telephon Check the phone number.

number.

WARNING 089: PPP: Connection was Connection aborted.

aborted.

WARNING 090: LAN: Bad MAC Set or check the MAC address.

address.

WARNING 091: LAN: Bad IP address. Check the IP address.

WARNING 092: LAN: Bad server IP Check the server's IP settings.

address.

WARNING 093: LAN: Can not connect Check the settings and connection.

to server.

WARNING 094: LAN: Can not connect Check the settings and connection of the 9333.
to 9333.

WARNING 095: LAN: Connection Check the connected device.

timed out.

WARNING 096: LAN: Transfer was Check the connected device.

aborted.

WARNING 097: LAN: Network error. Check the instrument and connected device.
WARNING 098: LAN: Server not found Check IP or server settings.

or DNS failed.

WARNING 099: LAN: DHCP failed. Check the DHCP server.
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Appendix 2 Glossary

A/D Conversion of an analog quantity into a digital quantity

Aliasing Phantom signal components; a phenomenon that occurs if sampling
frequency is low in relation to the frequency of the sampled signal (see
Appendix 3.2).

Analog Continuous physical quantity such as voltage or current

Attenuator Device for reducing the level of a signal

Bit Smallest unit of binary information

Byte Unit of information. 1 byte is made up of 8 bits.

Channel (CH) Input signal route

Chassis Metal frame of the instrument

Comment Notations such as the recording paper and printable measurement conditions

that can be entered by the user.

Common mode

Voltage between ground and measurement input line

Cutoff frequency Point where the filter output amplitude is 1/4Z of the input.
Digital Discrete physical quantity
DIV (division) Unit to indicate the measurement

Dynamic range

Ratio of maximum vs. minimum amplitude that can be displayed

FFT

Fast Fourier Transform

File A collection of data on a medium such as tape
LED Abbreviation of "light-emitting diode"
Logic-level Waveform expressed as High and Low level

Logical formatting

Formatting that writes basic file structure information to the physically-
formatted disks, making them compatible for use with the 8855 system.

Low-pass filter

Filter that passes through only signals below a certain frequency

Memory A device for storing digital data

MS-DOS Personal computer operating system. MS-DOS is a registered trademark of
Microsoft Corporation.

Offset Amount of shift in relation to 0 V when scaling is used

Physical formatting

Preparatory formatting necessary before use of floppy disks.

Position When referring to the position of the waveform along the measurement
range on the display, this refers more precisely to the origin, that is the
position corresponding to 0 V.

Pre-trigger The condition of the signal before triggering occurred

Probe Signal line for supplying the signal to the input

PT Abbreviation of (voltage) "potential transformer"

Recording length

Total amount of sampling data expressed as number of increments

Reference junction
compensation

When thermocouples are used, the temperature difference between the object
and the measuring equipment terminal is measured. Reference junction
compensation takes into account the terminal temperature so that the object
temperature can be directly read.
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Ripple component

AC component of noise

Sampling

Measuring an analog waveform at regular intervals

Sampling rate

Rate at which sampling carried out; sampling frequency

Scaling

Conversion of voltage value into a specified unit

Storage

Storing measurement data in the internal memory

Thermal head

Print head of thermal printer

Threshold value

When turning an analog signal into a logic signal, the level at which the
measured value is divided between High and Low.

Trigger

An event that causes a certain action (such as starting or stopping a
measurement) to happen.

Unbalanced input

Using a two-pole input in such a way that one pole carries the
signal referenced to the other pole

Word

A unit for expressing digital data. The digital data for one input signal point
after conversion.

APPX
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Appendix 3 Reference

Appendix 3.1 Sampling

* The 8855 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).

o Measurement point Time
Sampling period

* 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 3.2 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 signa
/

Observed waveform
_ _ Aliasing occurs because sampling period
Sampling period is longer than input signal period.

* When using the memory 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.
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Appendix 3.3 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.

. . Measurement
TIME/DIV Sampling period limit fre
quency
(s/DIV) (s) (Hz)

5 us/DIV 50 ns 800 kHz
10 us/DIV 100 ns 400 kHz
20 us/DIV 200 ns 200 kHz
50 us/DIV 500 ns 80 kHz
100 us/DIV 1us 40 kHz
200 pus/DIV 2 us 20 kHz
500 us/DIV 5us 8 kHz
1 ms/DIV 10 us 4 kHz
2 ms/DIV 20 ps 2 kHz
5 ms/DIV 50 us 800 Hz
10 ms/DIV 100 ps 400 Hz
20 ms/DIV 200 us 200 Hz
50 ms/DIV 500 ps 80 Hz
100 ms/DIV 1ms 40 Hz
200 ms/DIV 2 ms 20 Hz
500 ms/DIV 5 ms 8 Hz
1 s/DIV 10 ms 4 Hz
2 s/DIV 20 ms 2 Hz
5 s/DIV 50 ms 0.8 Hz
10 s/DIV 100 ms 0.4 Hz
30 s/DIV 300 ms 0.13 Hz
1 min/DIV 600 ms 0.067 Hz
2 min/DIV 12s 0.033 Hz
5 min/DIV 3s 0.013 Hz
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Appendix 3.4 Recorder Function

* One division is equal to 100 samples.

* One piece of sample data collected using the recorder function contains the
maximum and minimum voltage obtained in the set sampling period.
Therefore, this data is of a certain width.

1234 100
One piece of sample data
| |
Maximum voltage
—
\ Minimum voltage
| —
l 1 DIV

Data obtained in the
set sampling period

When a short sampling period is set and the input waveform changes
slightly, a sudden disturbance such as noise will increase the difference the
between the maximum and minimum values. To eliminate this phenomenon,
set a long sampling period.

1234 100
a One piece of sample data
| |
# ¢ Maximum voltage
"
- D
” -
e B
-’ 11T
© Minimum voltage
| —
! 1 DIV

[ Set a short sampling period ]
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Appendix 3.5 Averaging Equations

For time axis averaging in memory functions, summing averaging is
synchronized by the trigger.
If trigger synchronization is not performed, the results will be meaningless.

Summing averaging
Captured data are added sequentially and the sum is divided by the number
of samples.

An={(n-1)An-1+Zn} /n

n Averaging count
A, Result of n times averaging
Z, n-th measurement data

Exponential averaging
Most recent data are given greatest weighting, and the weighting of older

data is reduced with an exponential function.
An={(N-1An-1+Zn} /N

N Specified averaging count
n Averaging count

A, Result of n times averaging
Z, n-th measurement data

Appendix 3.6 "2-point method" Scaling Equation

Y ={(SCH - SCL)/(VH - VL)} x + {(VH x SCL - VL x SCH )/(VH - VL)}
VH: Voltage high point SCH: Scaling high point
VL: Voltage low point SCL: Scaling low point

The ranges for the parts enclosed in dotted lines are as follows.
-9.9999E+9 <= { }value of enclosed part <= -1.0000E-9
-9.9999E+9<= { }value of enclosed part =0

+1.0000E-9 <= { }value of enclosed part <= +9.9999E+9

* When a setting outside of the above range is attempted, a warning indication
is given and the setting becomes "converted value" = "voltage value" (no
scaling).

* For channels in which waveform processing result data are recorded, only
the unit is valid (scaling is invalid).

* The scaling value is used for the gauge scale, upper and lower display limits,
and for A/B cursor readings.
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Appendix 3.7 Waveform Parameter Calculation Details

(1) Average value

Calculates the average value (V) of the waveform data.

n
AVE = % Zdi
i=1
AVE  average value
n number of data samples

di i-th data of the source channel

(2) RMS value

Calculates the RMS (effective) value (V) of the waveform data. When
scaling is used, the value is calculated after scaling.

n
RMS =/ % 2 di’
i=1
AVE  effective value
n number of data samples
di 1-th data of the source channel

(3) Peak-to-peak value

Calculates the peak-to-peak (maximum-minimum) value of the waveform
data.

(4) Maximum value
Calculates the maximum value of the waveform.

(5) 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.
(6) Minimum value

Calculates the minimum value of the waveform.

(7) 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.

(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.
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(10) Rise time
(11) Fall time

* From the captured waveform data, the 0% and 100% level is determined,
and the rise time (s) is taken as the time required to go from 10% to 90%
(fall time: from 90% to 10%).

* In the captured waveform data, the first rising slope (or falling slope) is used
to make the calculation.

* If the A/B cursors (vertical, trace) are used, the first rising slope (or falling
slope) within the range defined by the cursors is used.

Rise time

Fall time

It is possible to set values of the rise time (10% to 90%) and of the fall
time to (90% to 10%).

(12) Standard deviation
Calculates the standard deviation (V) of the waveform data.

n
o=t )" (di - AVEy/n}

i=1

c standard deviation

AVE  effective value

n number of data samples

di i-th data of the source channel

(13) 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 = |di| * h
S Area value
n number of data samples
di i-th data of the source channel

h = At sampling period

/ /

/ %#Shaded area is calculated

A cursor B cursor
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(14) X-Y area value
* Calculates the area (Vz) 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 screen, the A/B cursors (vertical, trace) can be used
to specify the range (see Quick Start Section 8.2.) for X-Y plotting and area
calculation.

* On the X-Y screen of the memory function, it is not possible to specify the
range with the A/B cursors.

X-Y waveform H}%
Shaded area is calculated
(><) {H :”
\U
{ ( > ._—"No enclosed range,
Line area is calculated

(15) Specified level time

Searches from the top of the arithmetic range to the point intersecting the
specified level to find the time from that point to the trigger.

(16) Pulse width
Calculates the time difference between the point where the rising or falling

waveform intersects the set level and the intersection of the next opposite
slope.
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(17) Duty Ratio

The ratio is calculated according to the time difference between the point
where the rising waveform intersects the set level and the intersection of the
next opposite slope. It can also be calculated according to the time difference
between the point where the falling waveform intersects the set level and the
intersection of the next opposite slope.
Tu-d
Duty Ratio————— x 100 (%)
Tu-d + Td-u
Tu-d: Time from rise to fall (s)
Td-u: Time from fall to rise (s)

(18) Pulse Count

Counts the pulse's number of intersections of the set level by the rising or
falling waveform.

(19) Arithmetic Operations

Selects any result between (1) and (18) to be processed through the
arithmetic operations.

* Depending on the signal waveform, values for parameters (8), (9), (10), and
(11) may not be displayed.

* When the scaling function is used, scaling is first applied to waveform data,
and then the parameters are calculated. The parameter unit is determined by
the scaling unit (see Section 5.3).
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Appendix 3.8 Details on Operators

This section describes the operators used in waveform operation. The
parameter "bi" shows the operational result, and "di" shows the source
channel, respectively, in which "i" indicates the serial number of data.

(1) The four arithmetical operations (+, -, *, /)
According to the operators set, the four arithmetical operations are
performed.
(2) Absolute value (ABS)
bi=|di (i=1,2, ... n)
(3) Exponential (EXP)
bi=exp(di) (i=1, 2, ...n)
(4) Common logarithm (LOG)
When di > 0, bi = log;odi
When di = 0, bi = -co (overflow value is output)
When di <0, bi = logo |di| 1=1, 2, .... n)
Use the following equation to convert to natural logarithm:

LnX = logeX = log;oX / log;ee
1 /logjee =2.33E+0
(5) Square root (SQR)
When di >= 0, bi =1 di
When di <0, bi=+ |dij i=1, 2, ....n)
(6) Moving average (MOV)
i+k/2
b= 1k Y dt(i=1,2 ..n)
t=i-k/2
dt: t-th data of source channel
k: number of points for averaging (1 to 4000)
1 DIV = 100 points

(7) Parallel displacement on time axis (SLI)

Shifts the value on the time axis by a certain number of points.

b; = di-k (1 = 1, 2, l'l)

k : number of points for averaging (-4000 to 4000)
After shifting the waveform, the part right or left without source channel
data becomes 0 V. 1 DIV = 100 points
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(8) Differentiation once (DIF)
(9) Differentiation twice (DIF2)

* Ist and 2nd differential are calculated using the Sth-order Lagrange
interpolation equation, whereby data from a range of five surrounding points
are used to determine the value of the current point.

* Data corresponding to sample time ¢, - t, are taken as d; - d,, and used for
calculating the differential.

When the input voltage becomes small, processing results will show little
variation. In such a case, apply the MOV operator.
Ist differential

Point t b1 = (-25d1 +48d2 -36d3 +16d4 -3d5)/12h

Point t b2 = (-3d1 -10d2 +18d3 -6d4 +d5)/12h

POii’lt t3 b3 = (d] - 8d2 + 8d4 - d5)/12h

Point t; bi= (di_z '8di-l +8di+1 -d1+2)/12h
v

Point t,, b,, = (d,4 -8d,3 +8d,.; -d,)/12h

Point to-1 bn—l = ('dn—4 +6dn_3 -18dn_2 +10dn—1 +3dn)/12h
Point t, b, = (3d,4 -16d,; +36d,., -48d,.; +25d,)/12h
b, to b,. data of calculation result

h = At : sampling period

2st differential
Point t bl = (35d] -104d2 +114d3 -56d4 +11d5)/12h2
Point t, b, = (11d; -20d, +6d; +4d, -ds)/12h’
Poift ty by = (-d; +16d, -30d; +16d, -ds)/12h’

Point t; bi: (-di_z +16di_1 '3Odi +16di+1 -di+2)/12h2
v

Point t, 5 bys = (-dy4 +16d,3 -30d,, +16d,, -d,)/12h*
Point t, | by = (-dy4 +4d, 3 +6d,, -20d, , +11d,)/12h>
Point t, b, = (11d,4 -56d,3 +114d,, -104d,; +35d,)/12h’

(10) 1st integral (INT)
(11) 2nd integral (INT2)
* The 1st and 2nd integral calculation uses the trapezoidal rule.

* Data corresponding to sample time ¢, - ¢, are taken as d; - d,, and used for
calculating the integral.

Ist integral
Point t I] =0
Point t, I, = (d; +d,)h/2
Point t3 I3 = (dl +d2)h/2 + (d2 +d3)h/2 = 12 + (dz +d3)h/2
l
Point t, I, =1, + (d,; td,)h/2
I; to I,. processing result data
h = At: sampling period
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2st integral
Point t IIl =0
Point t IIz = (I] +Iz)h/2
Point t3 II3 = (Il +Iz)h/2 + (Iz +I3)h/2 = IIz + (12 +I3)h/2

Point t, I, = I,y + (I,.; +1,)h/2
II; to II,,. processing result data

(12) Sine (SIN)

b; =sin(d)) i=1, 2, .... n)
(13) Cosine (COS)

b; =cos(d;) i=1, 2, .... n)
(14) Tangent (TAN)

bi =tan(di) (i=1, 2, .... n)

-10 <=bi <= 10
(15) Arc-sine (ASIN)

bi = m/2 d >1

bi = asin(di) -1 <=di <=1

b; = -m/2 d <1

(16) Arc-cosine (ACOS)

bi =0 di > 1
b; = acos(di) -1 <=d; -1
bi=TE di <-1 (1= 1,2, 1’1)

(17) Arc-tangent (ATAN)
b; = atan(di) (i=1, 2, .... n)

The unit for the Trigonometric and inverse trigonometric functions (12) -
(17) is rad (radian).
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Appendix 3.9 FFT Function

FFT stands for Fast Fourier Transformation, which is a calculation method
used to decompose a time-domain waveform into frequency components.
By performing FFT calculation, various calculations can be performed.

O Concept of time domain and frequency domain

A

N\

Frequency domain

Time domain

The signals measured by this memory recorder
have values which correspond to time, that is the
signals are functions of time.

Waveform in the figure on the left is an example
of such a signal.

Signals which are expressed as a function of
time are called time domain signals.

In reality, a signal consists of a number of sine-
waves of different frequencies, called frequency
components, which combine to create the final
shape of the waveform. Expressing waveform
the source signal, as a function of its frequency
components yields a frequency domain
representation.

Often, the characteristics of a signal which
cannot be easily analyzed in the time domain,
can be clearly revealed by the frequency domain
representation.

O3 Fourier transformation and the Inverse Fourier

Imaginal

transformation

The following equations define the Fourier
transformation and the Inverse Fourier
transformation.

F(o) = S [f(t) = /% f(t) * exp(-jot)dt 2

fit) = S [F(@)| =2 / % F(®) * exp(jot)do 3

The function F(w)generally results in a complex
number, and can be expressed as follows.

F(w) = [F(0)| * exp(j(w)) = [F(0)] < d(0) 4

|[F(w)|: Absolute value spectrum of f(t)

o(w): Unit spectrum of the phase of f(t)

When conversion is made from the time domain
to the frequency domain, the magnitude
information and phase information are clearly
expressed as indicated in equation (4). The
figure below shows F() in vector form.
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O Application of Fourier transform (transfer function, unit-impulse
response)

As an application of Fourier transform, this section describes a steady-state
response in a static linear system.

fin(t) h(t) Sfout(t)
INDUT o Output
Fin(@) H(®y) Fout(®)

fin(t): time function of input (source signal)

fout(t): time function of output (response function)

h(t): unit impulse response of linear system

t ,T: time

fout(t) = /°% fin(t) * h(t-t)dt 5

The relationship between the input and output is expressed as follows:

This indicates that the response of the linear system can be determined just
by knowing the unit impulse response h(t) of the system.

In the frequency domain, Fin(w), Fout(®), H(w), and ® are defined as follows
Fin(w): Fourier transformation of fin(t)

Fout(w): Fourier transformation of fout(t)

H(w): Fourier transformation of h(t)

o: Angular frequency

Fout (w) = Fin(w) * H(®w) 6

Therefore, when fin(t) and fout(t) are measured, the system transfer function
H (®) and the unit impulse response h(t) can be obtained by performing an
FFT operation and an inverse FFT operation.

O Aliasing

When the frequency of the signal to be measured approaches the sampling
frequency, beyond a certain point the measured signal frequency will be
lower than the actual signal frequency. In such a case, frequency components
that do not exist will appear in the waveform along the frequency axis. This
phenomenon is called aliasing, and it occurs if sampling is carried out at a
frequency lower than the so-called Nyquist frequency determined by
Nyquist's sampling theorem.

Sampling theorem

Fs =2 * Fmax 1

Fmax: Highest frequency component to be measured

Fs: Sampling frequency (Nyquist frequency)

In order to be able to restore the original waveform from the sampling data,
the sampling frequency must be at least twice as high as the signal
frequency.

If sampling is carried out at a frequency lower than the Nyquist frequency,
frequency components above 1/2 of the sampling frequency will be aliased to
lower frequencies, and the measured signal will appear to contain frequency
components that actually do not exist.
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Time domain Freauency domain
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O Anti-aliasing filter

* In FFT processing, when the frequency bandwidth of the input signal is
unlimited, frequency spectrum components that do not exist will appear, due
to aliasing. To prevent this, a low-pass filter is required which cuts off the
input waveform at 1/2 of the sampling frequency. Such a low-pass filter is
called an anti-aliasing filter.

* The input module incorporates an anti- aliasing filter and therefore allows
the 8855 to perform FFT analysis without being subject to aliasing.
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When an anti-aliasing filter is not used.

2684dB

L INEAR{CHS)
MAG

This is a spectral artifact that occurs as a result of aliasing of the high

@,glkHzi frequency component of a signal with the A/D converter sampling rate.
Although visible during measurement, it does not exist in reality.
Because no anti-aliasing filter is present, fine square waves are Y
monitored through the high-frequency amplifier, so the corners of
square waves include high-frequency components. HS)
Oms - 100ms -10 ¥
When an anti-aliasing filter is used.
- e — - — 3048
L INEAR{CHS)
MaG

""""""""" SiDTE The aliasing artifacts are removed beautifully. The spectral waveform in

the graph is the actual spectrum.

19 Y
ISTORAGE{ CHS)

Because of the rapid decay characteristic of the anti-aliasing filter, the
square wave edges exhibit ringing.

=z
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O Window processing

Fourier transform is defined as the integration from negative infinity to
positive infinity, but in actual measurement this calculation is not possible.
Therefore only a limited segment of the continuous signal is taken for
processing. This is called window processing.

The FFT algorithm assumes that the data of that limited segment are
repeated and defines the input signal using a periodic function for
determining the frequency spectrum.

Depending on the phase at the start and end of the stored waveform, there
may be a difference between the waveform as calculated by FFT processing
and the actual input waveform.

Setting points
I |  Stored

Waveform as calculated @

by FFT processing

/\ A [
IVAIRAVARVAIIRV.

O Leakage error

When the signal waveform as assumed by the FFT algorithm and the actual
waveform are different, the processing result will contain an error. This error
is called the leakage error.
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O Window function

* When a limited segment of the input signal is captured, a function can be
applied to reduce the leakage error.

* This function is called the window function.

* To minimize the leakage error, a suitable window should be chosen which
matches the type of input signal.

* Possible window types include rectangular, Hanning, exponential, flat-top,
minimum, force, etc. In the 8855, three window functions (rectangular,
Hanning, exponential) are available.

* Generally, the rectangular window function is most useful for single
waveforms, the Hanning window function for continuous waveforms, and the
exponential window function for attenuated waveforms.

Rectangular window
____________________ / Stored
waveform

Input waveform

AN ANANA A WAWALY /\'\’\/\;

Waveform assumed by
FFT processing

Rectangular window

Waveform after window AALA, A e /\W\;

processing

A\
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Hanning window

Avivivivivi

Waveform assumed by
FFT processing

Hanning window

Waveform after window A AN AN A

processing \/ \/\/ \/\/ \/

Exponential window

Input waveform

Waveform assumed by
FFT processing

Exponential window

Waveform after window
processing
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Appendix 4 Waveform Viewer (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 the viewer by following the procedure below.

1. Close all active applications.

2. Insert FD into the floppy disk drive.

3. Click the windows Start menu, and select [Run].

4. Enter the following (assuming that your floppy disk drive is A):
A: \SETUP.EXE

5. Click <OK>.
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Appendix 4.1 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.

(B Untitled - Wy (O] x|
File View Help

SHE @ F 58 al Bz |

S EETETE T [Ready VA
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 4 Waveform Viewer (Wv)



APPENDIX 26

Appendix 4.2 Waveform Viewer Menus

The following is the complete menu tree of the waveform viewer application.

[File]

[View]

[ Open ]

[ Save All ]

[ Save Between Cursors ]
[ Batch Conversion ]

[ Exit ]

[ Toolbar ]

[ Status Bar ]

[ Wave Control Panel ]
[ Properties ]

[ Trace ]

[ Block list ]

[ Zoom In ]

[ Zoom Out ]

[ Set Magnification ]

— [ Title ]

[ Jump ] [ Trig ]
— [ A cursor ]
—— [ B cursor ]
[ Time Notation ——— [ DIV ]
— [ Sec]
[ [ Point ]
— [Trig ]
— [ Date ]
[ Grid Type ] [ None ]
[ Standard ]
[ Fine ]
— [ Remarks ]
— [ Fixed ]
— [ Capture ]

Refer to Appendix 4.3.
Refer to Appendix 4.4.
Refer to Appendix 4.4.
Refer to Appendix 4.5.
Refer to Appendix 4.1.
Refer to Appendix 4.1.
Refer to Appendix 4.1.
Refer to Appendix 4.3.
Refer to Appendix 4.3.
Refer to Appendix 4.3.
Refer to Appendix 4.3.
Refer to Appendix 4.3.
Refer to Appendix 4.3.
Refer to Appendix 4.3.

Refer to Appendix 4.3.

Refer to Appendix 4.3.

Refer to Appendix 4.3.

Refer to Appendix 4.3.
Refer to Appendix 4.3.
Refer to Appendix 4.3.
Refer to Appendix 4.3.

Appendix 4 Waveform Viewer (Wv)



APPENDIX 27

Right-click with the mouse in the waveform display screen for the following
functions.

Right-click with | [ Wave Control Panel ]
the mouse

—— [ Properties ]

— [ Trace ]
—— [ Block list ]
— [ Zoom In ]
—— [ Zoom Out ]
— [ Set Magnification ]
— [Jump] ————T— [Trig]
—— [ A cursor ]
—— [ B cursor ]
— [ Time Notation ———— [ DIV ]
—— [ Sec]
— [ Point ]
— [ Trig ]
L [ Date ]
[ Grid Type ] — 71— [ None ]
— [ Standard ]
— [ Title ] — [Fine ]
— [ Remarks ]
— [ Fixed ]
[ Color ] [ Text]
[ Background ]  Refer to Appendix 4.3.
[ Grid ]
[ Font ] Refer to Appendix 4.3.
— [ Capture ] Refer to Appendix 4.3.
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Appendix 4.3 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.

u sample.mem - Wy
File View Help

CEHR @ EF58 aq Bz -]

v_ @

IS [=1 3

=) 8855 |B: MEM [ 30DIV [ 100us (1us) | 7/ 01-03-1516:47:25.99 -7~ 10 % [Ready

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.
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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 - A:\\Wave. mem

Show
Hide
Show &l

Hide All

§
-l - Calor >

Default

EELEEE

Close

This indicate the list of channel.
CH 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 All Do not display all channels.
Color >> Change the color of the specified channel(s).
Default Set all values of the specified channel(s) back to their default
values.
Close Close the Waveform Control Panel.

Checking the waveform measurement conditions (Properties)
Select [View], then [Properties] from the menu to display the measurement
settings on the MEMORY HiCORDER.

Finding voltage values (Trace)

Select [View], then [Trace] from 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], then [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.
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Waveform jump function
Select [View], then [Jump] to jump to the trigger position or the positions of
the A or B cursors.

Time Notation
Select [View], then [Time Notation]. You can select the time notation on the
waveform display screen.

Setting Grid Type
Select [View], then [Grid Type] on the menu to set the type of grid (None,
Standard, or Fine).

Display of Title Comment
Select [View], then [Title] on the menu to display a title comment at the top
of the waveform screen.

Waveform legend view

Select [View], then [Remarks] on the menu to view the module 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], then [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], then [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 snaps (capture)
Select [View], then [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 4.4 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.

0 B

File View Help
SEHR G 5N Q-Q/‘Zoomﬁ:K =

oIV SOIV 1001V 1501V 2001V 2501V

=) 8855 [ 1o MEM | 3001V | 100us (Tus) | 7/ 01-0315 16:47:25.99 -7 10 % [Ready 7

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 ]nl"":\] My Documents j gl gl

@ Samplel.csv

File name: ISAMPLEE Save

Save as lype: IESV{Eomma Separated) j Cancel |
ThinQuwt 1 =] |Save datanum : 2001 '
Timg Notation |5ec 'l [V Open 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 4.5 Batch Conversion

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.

Look i I::\[ My Documents j @I gl

@ Sample5.mem

File name: |"Samplei.mem" "Sample2 mem' "'Sample3.me | Convert I

Files of type: IW’aveform Files(.mem; rec;.ms; pow;. wav| j Cancel
Thinowt [T =]

Dutput Folder |E:\My Documents << Browse. . |
Ouput Format |ESV[Eomma Separated) j

Time Matation |Sec V[

3. 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.

4. 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.

5. To save in text formats other than CSV (space delimited or tab delimited),
select the desired format from the [Output Format] list.

6. Select [Time Notation] from among [Sec], [Date], [Trig], and [Point].

7. Click the [Convert] button. All selected waveform files are converted to CSV
files and saved in the specified folder.
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Appendix 5 Size of a Waveform File

O In the memory function (Binary data)

Size of a file = header + data
Size of a header = number of W header + number of B header + number of C header + number of L
header + number of S header + number of P header

Number of W header = 1
Number of B header = To save in either analog or logic is 1; to save in both analog and logic is 2
Number of C header = number of analog channels to be saved
Number of L header = number of logic probes to be saved
Number of S header = 1
Number of P header = number of PF header + number of PV header
Number of PF header = 2, number of PV header = 4
Size of a header = 8 + number of B header + number of C header + number of L header

Size of a data = size of an analog data*number of analog data to be saved + size of a logic data (when logic is
saved)
Size of an analog data = CEILING(2*(recording length(DIV)*100+1),512)

Size of a logic data = CEILING(2*(recording length(DIV)*100+1),512)

Multiple of the minimum of b when CEILING (a, b) is larger than a
Example: CEILING(3.14,1)=4, CEILING(56,10)=60

[ ]:32Mwords (standard) [ : 128 Mwords (expansion) [ : 512 Mwords (expansion)

Logic not saved Recording
length 0 1 2 4 )
30 11,264 17,920 31,232 57,856
50 15,360 26,112 47,616 90,624
100 25,600 46,592 88,576 172,544
200 45,568 86,528 168,448 332,288
500 105,472 206,336 408,064 811,520
1000 205,312 406,016 807,424 1,610,240
2000 405,504 806,400 1,608,192 3,211,776
5000 1,005,568 2,006,528 4,008,448 8,012,288
10000 2,005,504 4,006,400 8,008,192 16,011,776
20000 4,005,376 8,006,144 16,007,680 32,010,752
50000 10,005,504 20,006,400 40,008,192 80,011,776
100000 20,005,376 40,006,144 80,007,680 160,010,752
200000 40,005,632 80,006,656 | 160,008,704
500000 100,005,376 200,006,144
1000000
2000000
All logic saved Recording Number of analog channels
length 0 1 2 4 8
Note 30 12,800 19,968 26,624 39,936 65,560
Logic is channel 4 of 50 16,896 28,160 38,912 60,416 103,424
a module 100 27,136 48,640 69,632 111,616 195,584
200 47,104 88,576 129,536 211,456 375,296
500 107,008 208,384 309,248 510,976 914,432
1000 206,848 408,064 608,768 1,010,176 1,812,992
2000 407,040 808,448 1,209,344 2,011,136 3,614,720
5000 1,007,104 2,008,576 3,009,536 5,011,456 9,015,296
10000 2,007,040 4,008,448 6,009,344 10,011,136 18,014,720
20000 4,006,912 8,008,192 12,008,960 20,010,496 36,013,568
50000 10,007,040 20,008,448 30,009,344 50,011,136 90,014,720
100000 20,006,912 40,008,192 60,008,960 | 100,010,496 180,013,568
200000 40,007,168 80,008,704 120,009,728| 200,011,776| 360,015,872
500000 100,006,912 200,008,192| 300,008,960
1000000
2000000

Number of analog channels
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O In the recorder function (Binary data)
Size of a file = header + data
Size of a header = number of W header + number of B header + number of C header + number of L

header + number of S header + number of P header
Number of W header = 1

Number of B header = To save in either analog or logic is 1; to save in both analog and logic is 2
Number of C header = number of analog channels to be saved
Number of L header = number of logic probes to be saved

Number of S header = 1

Number of P header = number of PF header + number of PV header

Number of PF header = 2, number of PV header = 4, number of PE header = 9
Size of a header = 8 + number of B header + number of C header + number of L header
Size of a data = size of an analog data* number of analog data to be saved + size of a logic data (when logic

is saved)

Size of an analog data = CEILING(4*(recording length(DIV)*100+1),512)
Size of a logic data = CEILING(4*(recording length(DIV)*100+1),512)

Multiple of the minimum of b when CEILING (a, b) is larger than a
Example: CEILING(3.14,1)=4, CEILING(56,10)=60

[ ]:32Mwords (standard) [ : 128 Mwords (expansion) [JJlll] : 512 Mwords (expansion)

Logic not saved

All logic saved

Note
Logic is channel 4 of a
module

Number of analog channels

Recording
length 0 1 2 4 8

30 22,016 34,816 60,416 111,616
50 30,208 51,200 93,184 177,152
100 50,176 91,136 173,056 336,896
200 90,112 171,008 332,800 656,384
500 209,920 410,624 812,032 1,614,848
1000 410,112 811,008 1,612,800 3,216,384
2000 809,984 1,610,752 3,212,288 6,415,360
5000 2,010,112 4,011,008 8,012,800 16,016,384
10000 4,009,984 8,010,752 16,012,288 32,015,360
20000 8,010,240 16,011,264 32,013,312 64,017,408
50000 20,009,984 40,010,752 80,012,288 160,015,360

100000

200000

Recording Number of analog channels
length 0 1 2 4 8

30 23,552 36,864 49,664 75,264 126,464
50 31,744 53,248 74,240 116,224 200,192
100 51,712 93,184 134,144 216,064 379,904
200 91,648 173,056 253,952 415,744 739,328
500 211,456 412,672 613,376 1,014,784 1,817,600
1000 411,648 813,056 1,213,952 2,015,744 3,619,328
2000 811,520 1,612,800 2,413,568 4,015,104 7,218,176
5000 2,011,648 4,013,056 6,013,952 10,015,744 18,019,328
10000 4,011,520 8,012,800 12,013,568 20,015,104 36,018,176
20000 8,011,776 16,013,312 24,014,336 40,016,384 72,020,480
50000 20,011,520 40,012,800 60,013,568 | 100,015,104 180,018,176

100000
200000
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APPENDIX 35

O In the memory function (text data)
Size of a file = header + data
Size of a header = 170+27*number of analog channels+64*number of logic probes
Size of a data = (17+15 x number of analog channels+9 x number of logic probes) x (recording
length[DIV] x 100+1)
Number of analog channels = 4

[ ]:32Mwords (standard) [ : 128 Mwords (expansion) [ : 512 Mwords (expansion)

Logic not
saved

All logic saved

Note

Logic is channel

4 of a module

Recording Number of analog channels
length 0 1 2 4 )
30 102,231 147,273 237,357 417,525
50 170,231 245,273 395,357 695,525
100 340,231 490,273 790,357 1,390,525
200 680,231 980,273 1,580,357 2,780,525
500 1,700,231 2,450,273 3,950,357 6,950,525
1000 3,400,231 4,900,273 7,900,357 13,900,525
2000 6,800,231 9,800,273 15,800,357 27,800,525
5000 17,000,231 27,500,273 39,500,357 69,500,525
10000 34,000,231 49,000,273 79,000,357 139,000,525
20000 68,000,231 98,000,273 158,000,357 278,000,525
50000 170,000,231 245,000,273 395,000,357 695,000,525
100000 340,000,231 490,000,273 790,000,357 | 1,390,000,525
200000 680,000,231 980,000,273 1,580,000,357 | *2,780,000,525
500000 1,700,000,231| *2,450,000,273| *3,950,000,357| *6,950,000,525
1000000
2000000
Recording Number of analog channels
length 0 1 2 4 8
30 165,481 210,523 255,565 345,649 525,817
50 275,481 350,523 425,565 575,649 875,817
100 550,481 700,523 850,565 1,150,649 1,750,817
200 1,100,481 1,400,523 1,700,565 2,300,649 3,500,817
500 2,750,481 3,500,523 4,250,565 5,750,649 8,750,817
1000 5,500,481 7,000,523 8,500,565 11,500,649 17,500,817
2000 11,000,481 14,000,523 17,000,565 23,000,649 35,000,817
5000 27,500,481 35,000,523 42,500,565 57,500,649 87,500,817
10000 55,000,481 70,000,523 85,000,565 115,000,649 175,000,817
20000 110,000,481 140,000,523 170,000,565 230,000,649 350,000,817
50000 275,000,481 350,000,523 425,000,565 575,000,649 875,000,817
100000 550,000,481 700,000,523 850,000,565 1,150,000,649 | 1,750,000,817
200000 1,100,000,481 1,400,000,523 1,700,000,565 | *2,300,000,649| *3,500,000,817
500000 *2,750,000,481| *3,500,000,523| *4,250,000,565

1000000
2000000

Appendix 5 Size of a Waveform File



APPENDIX 36

O In the Recorder function (text data) (bytes)
Size of a file = header + data
Size of a header = 170 + 27 x number of analog channels + 64 x number of logic probes
Size of a data = (17+30 x number of analog channels+18 x number of logic probes) x (recording
length[DIV] x 100+1)
Number of analog channels = 4

[ ]:32Mwords (standard) [ : 128 Mwords (expansion) [ : 512 Mwords (expansion)

Logic not saved

All logic saved

Note

Logic is channel 4

of a module

Recording Number of analog channels
length 0 1 2 4 )
30 147,246 237,303 417,417 777,645
50 245,246 395,303 695,417 1,295,645
100 490,246 790,303 1,390,417 2,590,645
200 980,246 1,580,303 2,780,417 5,180,645
500 2,450,246 3,950,303 6,950,417 12,950,645
1000 4,900,246 7,900,303 13,900,417 25,900,645
2000 9,800,246 15,800,303 27,800,417 51,800,645
5000 24,500,246 39,500,303 69,500,417 129,500,645
10000 49,000,246 79,000,303 139,000,417 259,000,645
20000 98,000,246 158,000,303 278,000,417 518,000,645
50000 245,000,246 395,000,303 695,000,417 | 1,295,000,645
100000
200000
Recording Number of analog channels
length 0 1 2 4 8
30 273,517 363,574 453,631 633,745 993,973
50 455,517 605,574 755,631 1,055,745 1,655,973
100 910,517 1,210,574 1,510,631 2,110,745 3,310,973
200 1,820,517 2,420,574 3,020,631 4,220,745 6,620,973
500 4,550,517 6,050,574 7,550,631 10,550,745 16,550,973
1000 9,100,517 12,100,574 15,100,631 21,100,745 33,100,973
2000 18,200,517 24,200,574 30,200,631 42,200,745 66,200,973
5000 45,500,517 60,500,574 75,500,631 105,500,745 165,500,973
10000 91,000,517 121,000,574 151,000,631 211,000,745 331,000,973
20000 182,000,517 242,000,574 302,000,631 422,000,745 662,000,973
50000 455,000,517 605,000,574 755,000,631 | 1,055,000,745| 1,655,000,973
100000 910,000,517| 1,210,000,574| 1,510,000,631| *2,110,000,745| *3,310,000,973
200000 1,820,000,517 | *2,420,000,574 | *3,020,000,631| *4,220,000,745| *6,620,000,973

* The file size exceeds the maximum 2 GB. Cannot be saved.
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Unbalanced input APPENDIXS
Unit impulse response 90
Upper-lower print 184
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