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Introduction

Thank you for purchasing this HIOKI "8846 MEMORY HIiCORDER."
To get the maximum performance from the unit, please read this manual first,
and keep this at hand.

Introduction



Inspection

O When the unit is delivered, check and make sure that it has not been
damaged in transit. In particular, check the accessories, panel switches, and
connectors.

O If the unit is damaged, or fails to operate according to the specifications,
contact your dealer or HIOKI representative.

Accessories

O Power cord 1
O DC power cord 1
O Recording paper (roll paper) 1
O Spare fuse 1

(DC supply 10 - 30 V: class A melting fuse (NM) 12 A/250 V,
6.4 dia.x 31.8 mm)

Instruction Manual

Protect cover

MO disk (230MB)

Recording paper attachment
Eject pin

O 0O o00oOoad
RN R R

Inspection



Safety Notes

This Instruction Manual provides information and warnings essential for
operating this equipment in a safe manner and for maintaining it in safe
operating condition. Before using this equipment, be sure to carefully read the
following safety notes.

During high voltage measurement, incorrect measurement procedures

_I could result in injury or death, as well as damage to the equipment.
Please read this manual carefully and be sure that you understand its
contents before using the equipment. The manufacturer disclaims all

responsibility for any accident or injury except that resulting due to
defect in its product.

Safety symbols

O This symbol is affixed to locations on the equipment where the
operator should consult corresponding topics in this manual
(which are also marked with thesymbol) before using relevant
functions of the equipment.

O In the manual, this mark indicates explanations which it is
particularly important that the user read before using the
equipment.

Indicates a grounding terminal for measurement.

Indicates a fuse.

Indicates AC (Alternating Current).

_L_ Indicates a grounding terminal.
~\

- Indicates DC (Direct Current).

|

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

PEAK Indicates a peak value.

Safety Notes



Conventions used in this manual

The following symbols are used in this Instruction Manual to indicate the
relative importance of cautions and warnings.[

/\ DANGER I Indicates that incorrect operation presents extreme danger of

accident resulting in death or serious injury to the user.

/N WARNING Indicates that incorrect operation presents significant danger of
accident resulting in death or serious injury to the user.

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

NOTE Denotes items of advice related to performance of the equipment or
to its correct operation.

/A\ CAUTION

Symbols used for setting and operating steps

Method
Operation Indicates a setting or operating procedure. Follow the numbered
sequence and perform the indicated steps.
Step
Reference Additional information about setting and operating procedures.
Example Indicate practical examples for setting and operating procedures.
Example
(Bold character) -------- Set to FFT Indicates display items or selection items.
e ( = Section ..) Indicates sections for reference.
---------- Indicates operation keys.
[ ] ---------- [FFT] Indicates function key displays.

Safety Notes



Notes on Use

In order to ensure safe operation and to obtain maximum performance from
the unit, observe the cautions listed below.

(1) Installation environment

/N WARNING The unit should always be operated in a range from 50 to 400 and 35%
_I to 80% RH or less. Do not use the unit in direct sunlight, dusty

conditions, or in the presence of corrosive gases.

(2) Power supply connections

* Before connecting the unit, make sure that the power supply voltage
_I matches the rated power supply voltage of the 8846 ( 1= Section 4.2,

"Power Supply and Ground Connection".

* Before connecting the unit to a battery or other DC source, make sure
that the intermediate switch is set to OFF. If the switch is ON, there is a
risk of sparks.

(3) Protective grounding

O Be sure to connect the ground terminal to a good ground ( iz Section 4.2,
"Power Supply and Ground Connection"). If the AC outlet is grounded, using
the supplied power cord with 3-prong plug will establish the ground
connection.

O Also when powering the unit from a battery or other DC source, connect the
ground terminal to a good ground.

(4) Before powering on

O Check that the power supply is correct for the rating of the unit. Also check
that the correct fuse is fitted. (1= Section 4.2, "Power Supply and Ground
Connection". (The AC fuse is integrated in the unit.)

O The power switches of this unit are separate for AC power (power switch on
8846) and DC power (intermediate switch on DC power supply cable). If DC
power is being supplied and the intermediate switch is set to ON, the 8846
will operate also if the power switch is set to OFF.

Notes on Use



(5) Probe Connection, Measurement Voltage Input

/A DANGER I

e Maximum input ratings for the analog units 8916 - 8919, 8927, and 8928
and the input terminals of the 8846 are shown below. To avoid the risk
of electric shock and damage to the unit, take care not to exceed these
ratings.

¢ The 8918 TEMPERATURE UNIT is designed specifically for
thermocouples. Do not use it with any other components. (Circuit
protection is provided for up to 100 V DC or AC, but any voltage above
this value will destroy the unit.)

* The maximum floating voltage of 8916 to 8919, 8928 (voltage between
input and 8846 frame ground, and between inputs of other analog units)
is shown below. To avoid the risk of electric shock and damage to the
unit, take care that voltage between channels and between a channel
and ground does not exceed these ratings.

* The maximum floating voltage rating applies also if an input attenuator
or similar is used.

* The 8927 ANALOG UNIT is not isolated from the ground of the 8846
(common ground). To avoid the risk of electric shock and damage to the
unit, make sure that the ground connection and input connections are
correctly established. ( iz Section 4.4)

* When measuring power line voltages with the 8916, 8917, or 8919,
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 unit.

¢ Always use the supplied input cables (units 8916, 8917, and 8919 use
the input cable 9574, and unit 8927 uses the connecting cable 9437).
Any exposed metal sections in an input cable consist a risk of electric

shock.
Input/output terminal | Maximum input rating | Maximum floating voltage
8916 inputs
8917 inputs 500 V DC+AC peak 450 V AC/DC
8919 inputs
8918 inputs 100 V AC/DC 250 V AC/DC
8927 inputs 50 V DC+AC peak No floating
8928 inputs 10 V DC+AC peak 40 V DC+AC peak
EXT TRIG
START
STOP -5Vt 10V No floating
PRINT
EXT SMPL
MIC 0 Vto 5V DC+AC peak No floating
TRIG OUT 20V to +30 V
NG 500 mA max No floating
200 mW max

Notes on Use




/N\WARNING I The logic units all have and the 8846 have a common ground.

(6) Replacing the fuse and input units

I * Use a DC power supply fuse of the proper rating (12 A/250 V).

¢ In order to avoid accidents from electric shock, before removing or
replacing an input unit or changing a fuse, check that the input cables
are disconnected, turn off the power, and remove the power cable.

¢ Normally keep all eight input units installed permanently. If a unit is not
fitted, it must be replaced by a blanking panel. If the unit is operated
with an input unit not in place it poses a shock hazard.

(7) Recording paper

O This unit uses a thermal printer. The recording paper supplied has
characteristics finely tuned for use with the printer.
Using recording paper of a different specification may not only result in
impaired printing quality, but even prevent the printer from operating. Always
use the HIOKI specified product.

O Insert the paper with correct orientation ( iz Section 4.6, "Loading Recording
Paper").

/\ CAUTION

(8) Using a printer

A\ CAUTION Using the printer in a high-temperature or high-humidity environment should be
avoided at all costs. This can seriously reduce the printer life.
(9) Storing

When the unit 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.

Notes on Use



(10) Shipping

Remove the printer paper from the unit. If the paper is left in the unit, paper
support parts may be damaged due to vibrations.
Remove the tape from the unit.

If reshipping the unit, preferable use the original packing.

(11) Others

0 In the event of problems with operation, first refer to Section 23.4, "Trouble
shooting".

0 Carefully read and observe all precautions in this manual.

/\ CAUTION

Notes on Use



Chapter Summary

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Chapter 13

Product Overview

Contains an overview of the unit and its features.

Specifications

Contains general specifications and detailed function specifications.

Logic Input Section and Analog Input Unit

Contains specifications and precautions for logic input section and input
amplifier units.

Setup and Preparations

Explains how to set the unit up for measurement.

Operation Steps for Basic Measurement

Explains how to operate the keys and JOG/SHUTTLE control for carrying out
basic measurement functions.

Memory Recorder Function Settings

Explains how to use the memory recorder functions of the unit.

Recorder Function Settings

Explains how to use the recorder functions of the unit.

FFT Function Settings

Explains how to use the FFT analysis functions of the unit.

Input Channel Settings

Explains how to make settings using the channel setting screen.

Trigger Functions

Explains how to use the trigger functions of the unit.

System Screen Settings

Explains how to make settings using the system setting screen.

Printout of Waveform Data and Processing Data

Explains how to print out data and how to read printed charts.

Storing Data On MO Disk

Explains how to store data on MO disk and how to read stored data.

Chapter Summary



Chapter 14  Calculating Waveform Data

Explains the waveform processing functions of the unit and how to input
processing equations.

Chapter 15 Determining Waveform Parameters / Evaluating Parameter Values
Explains waveform parameter processing functions and waveform parameter
evaluation. 14 parameters of the input waveform are determined and used for
GO/NG evaluation.

Chapter 16 Waveform GO/NG Evaluation

Explains the waveform evaluation function which uses an evaluation area
created by the user for GO/NG evaluation.

Chapter 17 Memory Segmentation Function
Explains the memory segmentation function which splits the internal memory
into blocks for storing waveform data.

Chapter 18 Waveform Averaging
Explains the waveform averaging function which serves to remove noise
components from the waveform.

Chapter 19 Using the A/B Cursors / Waveform Scrolling

Explains how to use the A/B cursors and how to perform waveform scrolling.

Chapter 20 LEVEL MON. Key, CH.SET Key, HELP Key
Explains how to use the LEVEL MON., CH.SET, and HELP keys.

Chapter 21  External Input/Output Connectors / Key Lock Function

Gives specifications and usage details of the external input/output connectors.

Chapter 22 Using the D/A Output Unit 9539 (Option)

Gives specifications and usage details of the optional D/A output unit 9539.

Chapter 23  Maintenance

Describes maintenance and fuse replacement procedures.

Chapter 24  Error and Warning Messages

Describes error and warning messages and lists reference sections in the
manual.

Appendix Contains a glossary of terms used in this manual and gives some basic
reference information.

Chapter Summary



Chapter 1
Product Overview

1.1 Major Features

(1) Storage capability using MO disk

Waveform data and parameter information can be recorded on MO disk.

(2) Easy to read, large color display

The 9.5-inch TFT color screen with a resolution of 640 x 480 dots shows all
information at a glance.

(3) Built-in thermal printer for A4-size printouts

O The built-in printer delivers waveform printouts on the spot.
O The printer can also be used to print screen shots and parameter information.

(4) 16-channel, 14-bit high-resolution recording capability

Using the analog unit 8927 (designed specifically for the 8845 and 8846, not
isolated from ground), waveform recording can be performed in up to 16
channels with 14-bit resolution.

(5) Expansion units designed for 8840 can be used

00 The 8916 ANALOG UNIT, 8917 DC/RMS UNIT, 8918 TEMPERATURE UNIT,
and 8919 FFT UNIT can be used in the 8846.

O Units designed for 8840 are connected in a floating configuration (isolated
from ground).

(6) Playback of recorded waveform data
The optional 9539 D/A OUTPUT UNIT allows output of recorded waveform
data (2 channels) as an analog waveform with a +6.4 to -6.4 V range.

(7) Voice memo capability

Simply by connecting a microphone to the unit, the user can record a voice
memo along with waveform data.

1.1 Major Features



(8) Simple function key interface

Thanks to its GUI-inspired design using large function key graphics, the unit
is easy to set up and operate.

(9) 3 incorporated functions

O Memory recorder with up to 200 kS/s and 2 M word capacity (using 1 unit/1
channel); X-Y plotting also possible.

O Continuous real-time recording capability to tape or paper in recorder function

O FFT function with 12 analysis patterns

(10) Trigger function

O Digital trigger circuit
O 4 trigger types: level trigger, window-in trigger, window-out trigger, logic
trigger

(11) Waveform data processing

Absolute waveform values, integral values, and differential values can be
calculated, and arithmetic processing of multiple waveform data is also
possible.

(12) Waveform parameter calculation

14 waveform values including maximum, minimum, and effective values can
be determined.

(13) Waveform evaluation

A good/no-good decision (GO/NG) can be performed depending on whether the
waveform is in a standard area or not. The standard area can be easily set up
using the graphics editor.

(14) 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.

(15) Strain gauge adapter

The measurement with a strain gauge adapter is possible by using the 8928
STRAIN UNIT.

(16) GP-IB interface

The optional 9537 GP-IB INTERFACE applied to IEEE-488.2 can be used.
It is possible to input and output data and remotely control.

(17) SCSI interface

The optional 9538 SCSI INTERFACE applied to ANSI-X3.131-1986, JIS-X6051
can be used. The waveform data recorded on a MO disk can be transferred to
a personal computer with using the 9606 DATA CONVERSION UTILITY.

1.1 Major Features



1.2 Identification of Controls and Indicators

Controls and indicators of the unit are listed on the following pages, along
with a simple explanation of their function.

1.2 Identification of Controls and Indicators
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@ key
@ [ CHAN | key
@ [DIsP ] key

(@ [ SYSTEM | key

® [FILE | key
® [AUTO ] key

@ [PRINT | key
[ CoPY | key

© [FEED | key

Select key

@ JOG key

@ SHUTTLE key

@3 CURSOR keys

[START ] key
@® [STOP | key

LEVEL MON. |key

@ [CH. SET | key
[ HELP | key

® [F1]-[Fs |keys

LCD screen

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

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 SYSTEM screen which
serves for making system-wide settings such as for the
scaling function ( = Chapter 11).

Causes the display to show the MO screen which serves
for making MO disk settings ( = Chapter 13).

Pressing this key activates automatic setting of X and Y
axis range values for easy reading ( iz Sections 6.3, 7.3).

Serves to print out stored waveforms ( = Chapter 12).

Serves to print out a hard copy of the current screen
display ( iz Chapter 12).

Causes the printer paper to advance for as long as the
key is pressed ( =@ Chapter 12).

Selects the function that is controlled by the

JOG/SHUTTLE knob. With each push of the key, the
functions is toggled between VALUE and WAVE A B
CSR. The respective LED lights up ( iz Chapter 19).

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

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

( = Chapter 19).

These keys serve to move the flashing cursor in the four
directions.

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

Stops measurement and analysis.
Serves to check the input signal level ( == Chapter 20).

Serves to display and change measurement parameters
for the various channels ( =@ Chapter 20).

Serves to indicate the position of the currently displayed
screen information in relation to the entire recording
length ( iz Chapter 20).

Serve to select setting items.

1.2 Identification of Controls and Indicators
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@) Printer

@ AC POWER switch

Serves to turn the unit on and off.

@) Protective ground terminal (GND)

AC connector
@) Input unit slots

The supplied power cord must be plugged in here.

These slots accept various input units, such as

the 8916 ANALOG UNIT, 8917 DC/RMS UNIT,

8918 TEMPERATURE UNIT, 8919 FFT ANALOG UNIT,
8927 ANALOG UNIT, and 8928 STRAIN UNIT.

Analog input connector (on 8927 ANALOG UNIT) Unbalanced analog input

@7 Ventilation slots
Fastening screw
Expansion slot

Secures the plug-in unit.

Accepts the optional unit.
The 9537 GP-IB INTERFACE, 9538 SCSI INTERFACE,
and 9539 D/A OUTPUT UNIT can be used.

Analog output connector (of the 9539 D/A OUTPUT UNIT)

@) BUSY lamp

@) Disk insertion slot

@3 Tilt support

MO drive activity indicator. Indicates during drive
operation.

The MO disk is inserted here.

Serves to tilt the unit upwards.

1.2 Identification of Controls and Indicators
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34 Ventilation slots
@ Handle Serves for transporting the 8846.

Logic probe connectors Input connector for the logic input section, designed for
the dedicate logic probes (CH A, CH B, CH C, CH D)
( = Chapter 3).

@) MIC (microphone) For connection of a microphone ( =@ Chapter 21).
connector

Trigger connectors Can be used to synchronize multiple units, using the
EXT TRIG input and TRIG OUT output
( = Chapter 21).

KEY LOCK switch When this switch is set to ON, all keys of the 8846 are
inactive. The key lock condition is maintained also when
the power is switched off and on again ( = Chapter 21).

Remote terminals Start, stop, and print operation can be controlled via
external signals ( = Chapter 21).

NG evaluation output When the waveform evaluation based on waveform
terminal parameters has resulted in NG, a signal is output from
this terminal ( iz Chapter 21).

External sampling Allows input of an external sampling signal
terminal ( = Chapter 21).

@) DC power supply Allows use of an external DC source to power the unit
connector (with dedicated DC cable).

Fuse holder Contains a DC power supply fuse.

Ventilation slots

1.2 Identification of Controls and Indicators
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Chapter 2
Specifications

2.1 General Specifications

m Basic specifications

Number of units
(maximum)

Analog 8 units

8 channels when using with only the 8916, 8917, 8918, 8919, 8928
16 channels when using with only the 8927

(The logic channels are standard equipment for the 8846, common
ground with main unit)

Memory capacity

When 1 unit is in use

When 2 units are in use
When 4 units are in use
When 8 units are in use

2 M words
8916, 8917, 8918, 8919, 8928

12 bitsx 2 M words /channel
12 bitsx 1 M words /channel

8927
14 bitsx 1 M words /channel
14 bitsx 500 K words /channel
12 bitsx 500 K words /channel 14 bitsx 200 K words /channel
12 bitsx 200 K words /channel 14 bitsx 100 K words /channel
one unit of the 8928 equals two units of the 8916 to 8919

Maximum sampling speed

Memory recorder, FFT 200 kS/s (8927 is not in use)
100 kS/s (8927 is in use)

Recorder 80 kS/s

Input method

Plug-in analog input units
floating input 8916, 8917, 8918, 8919, 8928
no floating 8927

Time_ measurement
functions

Auto calendar with automatic leap year, 24 hour clock

Time measurement
precision (maximum)

20 ppm (250)

Backup battery and
lifetime

Used for clock and to preserve settings, 8 years (reference value at
2500)

Operational ranges for
temperature and humidity

Temperature: 500 to 400
Relative humidity: 35% to 80% RH (with no condensation)

Temperature and humidity
ranges for assured
accuracy

Temperature: 230 £ 500
Relative humidity: 35% to 80% RH (with no condensation)

Temperature and humidity
ranges for storage

Temperature: -100 + 500
Relative humidity: 35% to 80% RH (with no condensation)

2.1 General Specifications



Insulation resistance and At least 10 MQ /500 VDC, one minute at 1.5 KVAC
dielectric strength (between the frame and the AC power supply)

At least 10 MQ /500 VDC, one minute at 700 VDC

(between the frame and the DC power supply)

At least 100 MQ /500 VDC, one minute at 2 kVAC

(between the input units (excluding 8918, 8927, 8928) and the frame)
At least 100 MQ /500 VDC, one minute at 1.5 kKVAC

(between the input unit (8918) and the frame)

At least 100 MQ /500 VDC, one minute at 500 VAC

(between the input unit (8928) and the frame)

At least 100 MQ /500 VDC, one minute at 2 kVAC

(between the input units (excluding 8918, 8927, 8928))

At least 100 MQ /500 VDC, one minute at 500 VAC
(between the input units (8928))

Power supply 90 to 250 VAC (50/60 Hz)
10 to 30 VDC
Fuse 10 to 30 VDC class A melting fuse (NM) 12 A/250 V
6.4 dia.x 31.8 mm (DC power supply)
Maximum rated power AC: 350 VA (when printer off, 130 VA)
DC: 130 VA (when printer off, 70 VA)
Dimensions Approx. 280 (W)x 306 (H)x 140 (D) mm (excluding projections)
Mass Approx. 7 kg
m Display
Screen 9.5 inch LCD display (TFT color LCD, 640x 480 dots)
Display resolution Waveform: 20 DIV f.s. x 15 DIV f.s.

Text: 60 characters x 40 characters
(1 DIV= 32 dots (vertically) x 32 dots (horizontally)

Dots spacing 0.30 mm x 0.30 mm
Maximum display defect Always-on dots + always-off dots = max. 15
ratio
m Recorder
Method of recording Thermosensitive recording method using a thermal line head
Recording paper Roll type thermosensitive recording paper, 216 mm x 30 m (long)
Width of recording Total recording width: 212 mm+ 1mm (1696 dots)
Waveform portion: 200 mmz= 1mm f.s. (1 DIV=10 mm)
Recording speed Approx. 25 mm/s max
Paper feed accuracy + 1% (250, 60% RH)

2.1 General Specifications



m External data storage

Device

3.5-inch MO drive

Capacity

640 MB (540, 230, 128 MB)

Data format

Accordance with 1SO standard , overwrite object supported

Recorded data

Binary format and text format of the waveform data (memory
recorder, recorder, FFT), settings, waveform decision area, screen copy
(BMP file)

m External input /output terminals

START Input signal active LOW
STOP HIGH level 25to5.0V LOW level Otol1.0V
PRINT Pulse width HIGH level 20 ms at least LOW level 10 ms at least
Maximum allowable input -5to 10 V
EXT TRIG Input signal active LOW
HIGH level 25t0o5.0V LOW level Otol.0V
Pulse width LOW level 5 s at least
Maximum allowable input -5to 10V
Input terminal  mini-jack connector, 3.5 mm diameter
EXT SMPL Input signal active LOW
HIGH level 25to 5.0V LOW level O0tol.0V
Pulse width LOW level 1y s at least
Frequency 180 kHz max (90 kHz max when using the 8927)
Maximum allowable input -5to 10V
MIC Maximum allowable input 0 to 5.0 V DC+AC peak
Input terminal  mini-jack connector, 3.5 mm diameter
TRIG OUT Output signal active LOW
HIGH level 45to 5.0V LOW level O0to 05V
Pulse width LOW level 1.5+ 0.5 ms
Maximum allowable input -20 to 30 V, 500 mA max, 200 mW max
Output terminal mini-jack connector, 3.5 mm diameter
NG Output signal active LOW
HIGH level 45to 5.0V LOW level O0to 05V
Pulse width HIGH level 20 ms at least LOW level 70 ms approx.
Maximum allowable input -20 to 30 V, 500 mA max, 200 mW max

2.1 General Specifications



2.2 Trigger Unit Specifications

Trigger Method Digital comparison

Trigger modes Memory recorder, FFT Single, repeat, auto, auto-stop
functions
Recorder function Single repeat

Trigger source CH1 - CH16 Analog waveform to input for each channel
CHA - CHD Logic waveform to input for each channel
External trigger Input signal to EXT TRIG terminal
Timer trigger Start, stop, interval selectable

Sources can be set on or off. When all sources are off, the unit is in
the free-run state.
Trigger conditions can be set for each source individually.

Analog trigger Uses analog input waveform (channel 1 - 16) as trigger source.

Level trigger Trigger level is set as voltage. Triggering occurs
when the signal passes the trigger level with the
selected slope (rising edge, falling edge).

Window-in trigger  Upper and lower trigger levels can be set.
Triggering occurs when the waveform enters the
defined area.

Window-out trigger Upper and lower trigger levels can be set.
Triggering occurs when the waveform leaves the
defined area.

Logic trigger Uses the logic input waveform (CH A - CH D) as trigger source.
Triggering occurs when the set pattern is matched.

Trigger source AND, OR AND, OR logic can be used to link trigger sources.
AND Triggering occurs when all sources have been triggered.

OR Triggering occurs when one trigger source has been
triggered.
Trigger filter Trigger width can be set by number of sampling points.
OFF, 10, 20, 50, 100, 150, 200, 250, 500, 1000
Trigger level resolution 0.25 % f.s. (f.s. = 20 DIV)
Pre-trigger 0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100, -95 % (in the memory

recorder function,) unsettable at external sampling

Trigger output Signal is output from TRIG OUT terminal when triggering occurs.

2.2 Trigger Unit Specifications



2.3 Memory Recorder Function Specifications

Time axis

500 p s/DIV (not available when 8927 is used)
1,1.25, 2, 2.5, 5, 10, 20, 50, 100, 200, 500 ms/DIV
1,2, 5,10, 20 s/DIV

1, 2, 5 min/DIV

Time axis resolution

100 points/DIV (time axis magnification x 1)

Time axis precision

+ 0.001% (relative scale vs. time error)

Sampling period

1/100 of the time axis

Recording length

25, 50, 100, 200, 500, 1000, 2000¢?, 5000“%, 10000, 20000 DIV
*1: when 16 channels are in use

*2: when 8 channels are in use

*3: when 4 channels are in use

*4. when 2 channels are in use

*5: when 1 channel is in use (when using the 8927, not selectable)

Display format

Single, dual, quad, oct screen display, X-Y single, X-Y dual display

Recording line display

16-color (LCD)
dark, medium dark, normal, light (printer)

Interpolation function

dot (no interpolation), line (linear interpolation)

Waveform magnification/
compression

Time axis x 10, x 5, x 2, x 1, x 1/2, x 1/5, x 1/10, x 1/20, x 1/50,
x 1/100, x 1/200, x 1/500, x 1/1000
Voltage axis x 20, x 10, x 5, x 2, x 1, x 1/2, x 1/5, x 1/10

Variable display function

D Settable upper and lower limit (-9.9999E+29 to 9.9999E+29)
@ 0 V (position) fixed; magnification/compression from
0.0001E-29V/DIV to 9.9999E+28V/DIV

Automatic store function

ON/OFF switchable. Automatic recording of waveform data on MO
disk after completion of measurement.

Auto-print ON/OFF switchable. Automatically prints the memorized waveform
Manual print Prints by pressing the | PRINT | key
Partial print Prints between the A and the B cursors

Print smoothing function

ON/OFF switchable. Doubles density along time axis for smooth
printout (at lower speed).

Logging function

Numeric printout of waveform data

Memory segmentation
function

Memory area of each channel can be divided into max. 63 blocks.
O Multi-block memory (memory segmentation)
@ Sequential save

Superimposition function

ON/OFF switchable

Waveform scrolling

Available in both the left/right and the up/down directions

2.3 Memory Recorder Function Specifications



2.4 Recorder Function Specifications

Time axis

(D1.25, 2,22 5 (35 (910, )20, 50, 100, 200, 500 ms/DIV
1, 2,5, 10, 20 s/DIV

1, 2,5, 10, 20 min/DIV

1 h/DIV

*1: when 1 channel is in use

*2: when 2 channels are in use

*3: when 4 channels are in use

*4. when 8 channels are in use

*5: when 16 channels are in use

Time axis resolution

100 points/DIV (time axis magnification x 1)

Time axis precision

+ 0.001% (relative scale vs. time error)

Recording time

Continuous or settable from 1 second to 366 days 23 h 59 min 59 s in
1-second intervals

Display format

Single, dual, quad, oct screen display

Recording line display

16-color (LCD)
dark, medium dark, normal, light (printer)

Interpolation function

dot (no interpolation), line (linear interpolation) line only when
measurement

Waveform magnification/
compression

Time axis x 10, x 5, x 2, x 1, x 1/2, x 1/5, x 1/10, x 1/20, x 1/50,
x 1/100, x 1/200, x 1/400, x 1/500, x 1/800, x 1/1000,
x 1/2000, x 1/5000, x 1/10000, x 1/20000, x 1/50000,
x 1/100000

Voltage axis x 20, x 10, x 5, x 2, x 1, x 1/2, x 1/5, x 1/10

Variable display function

D Settable upper and lower limit (-9.9999E+29 to 9.9999E+29)
@ 0 V (position) fixed; magnification/compression from
0.0001E-29 V/DIV to 9.9999E+28 V/DIV

Data storage medium

OFF, printer, MO

Data transferring

Transfer the recorded data in memory recorder function to memory
recorder function.

Manual printing

Activated by pressing the | PRINT | key

Printout of data in memory at completion of recording
Printout of all recording data when data are read

Partial print

Prints between the A and the B cursors

Waveform scrolling

Available in both the left/right and the up/down directions

Logging function

Numeric printout of waveform data

2.4 Recorder Function Specifications



2.5 FFT Function Specifications

FFT range setting

133, 333, 667 mHz
2,4, 8, 20, 40, 80, 200, 400, 800 Hz
2,4, 8, 16, 20, 32, 40, 80* kHz (*:not available when 8927 is used)

Frequency resolution

1/400

Number of sampling points

1000 (storage waveform)

Dynamic range

72 dB (logical value for 8916, 8917, 8918, 8919, 8928)
84 dB (logical value for 8927)

Antialiasing filter

ON/OFF switchable. Automatic cutoff frequency selection linked to
frequency range (for channels using 8919 FFT unit)

Window functions

Rectangular, Hanning, Exponential

FFT analysis modes

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

X-axis setting

Time, frequency (linear, logarithmic), real-number voltage (Nyquist
only)

Y-axis setting

Voltage (real-number, imaginary number, absolute value, logarithmic)

FFT channel mode

1 channel FFT, 2 channel FFT

Analysis channels

2 channels selectable from all analog channels

Reference data

Newly read waveform, waveform stored with memory recorder
function

Display format

Single, dual screen display, Nyquist display

Recording line display

Identical fixed color for g1, g2 (display), Dark (printer)

Interpolation function

dot (no interpolation), line (linear interpolation)

Waveform magnification/
compression

Selectable upper and lower limit (only voltage values set with
STATUS screen; settings made with CHANNEL screen are valid only
for histogram of X-axis)

Automatic store function

ON/OFF switchable. Automatic recording of waveform data on MO
disk after completion of measurement.

Auto-print ON/OFF switchable. Automatically prints the memorized waveform
Manual print Prints by pressing the | PRINT | key

Logging function

Numeric printout of waveform data

2.5 FFT Function Specifications



2.6 Auxiliary Functions Specifications

m Averaging function

Memory recorder Averaging count (OFF, 2 - 256, summing averaging up to specified
count, then exponent averaging)
FFT Averaging count (OFF, 2 - 4096)

Selectable functions: summing averaging, exponent averaging (each on
time axis or frequency axis), peak hold (frequency axis)

m Waveform decision function

Waveform area evaluation Comparison to reference area
Memory recorder (single, X-Y single display)
FFT (single, Nyquist display)

Decision modes Out NG (fail) if any part of the waveform goes out of the decision
area.
All out NG (fail) if the waveform is entirely outside the decision
area.
Stop modes Go stop, NGstop, GO&NG stop
On stop, printer output and waveform save can be selected.
Decision time 20 ms approx.
Decision period 1.75 s approx. (1 ch, 1 mS/DI1V, 25 DIV, x 1, line display during
compressed display or when the recoding length is long, this becomes
slower.

Reference area editor Graphic editor

Editor commands Line (dotted line), Paint, Read Waveform, Erase, Parallel Move (with
overwrite), Reverse, Clear (partial deletion), All Clear (screen
deletion), Undo, Save

Waveform parameter Upper and lower trigger limits for waveform parameter processing can
evaluation be set
(memory recorder, recorder)
Evaluation modes Out NG when parameter leaves specified range
In NG when parameter enters specified range
Evaluation output Signal is output from NG terminal when NG occurs.
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m Calculation processing

Waveform processing Arithmetic calculation, absolute value, exponent, common logarithm,

(Memory recorder) square root, displacement average, 1st and 2nd differential, 1st and
2nd integral, parallel displacement on time axis, trigonometric
functions (sin, cos, tan), reverse trigonometric functions (asin, acos,
atan)

Waveform parameter Average value, effective value, peak-to-peak value, maximum value,

(Memory recorder, recorder) time to maximum value, minimum value, time to minimum value,
period, frequency, rise time, fall time, area, standard deviation, area
value, XY area value,

m Other function

(1) System screen

Start condition backup ON/OFF switchable. (Retains measurement status.)

Grid settings OFF, standard, fine, standard (dark), fine (dark), standard (shaded),
fine (shaded) (only OFF and standard for display)

Channel marker ON/OFF switchable. Waveform numbered with channel number.
Always used (regardless of ON/OFF setting) for logic waveforms. Not
valid for FFT.

List/gauge print function ON/OFF switchable. Together with measurement waveform,
measurement settings (list) and Y-axis scale (gauge) information is

printed.
LCD backlight saver ON/OFF switchable. Turns LCD backlight off automatically after 10
function minutes of key inactivity.
Comment input function Input and printout of comments possible.
Scaling function ON/OFF switchable. Converts voltage values into any unit. Can be set

separately for each channel.

Subsampling print function ON/OFF switchable. Omits interpolation in envelope display.

(2) Key operation

A4 print function Activated by pressing | FEED | key and | COPY | key simultaneously.
Displayed waveform is printed out in A4 size.

Display copy function Activated by pressing key. Produces a hard copy of display
contents.

List print function Activated by pressing | PRINT | key when display shows setting
information. Produces a list of parameter settings.

Auto-range function Activated by pressing | AUTO | key (not valid in FFT mode). Selects
optimum time axis and voltage axis for input waveform.

Level monitor function Activated by pressing | LEVEL MON. | key. Serves to verify voltage
range position for input waveform in each channel.

Help function Activated by pressing key. Shows relative position of
displayed data within entire recorded data. When voltage axis is
enlarged, relative position of displayed data to full-scale point for each
channel is shown (memory recorder, recorder).

When memory segmentation is used, usage condition of each block is
shown (memory recorder).
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(3) External terminal and switches

Remote control Measurement start, stop, and print control via rear- panel connectors.

External sampling Signal input to EXT SMPL connector (max. 180 kHz) can be used for
sampling (limited by number of recording channels and input units).

Voice memo function Microphone connected to MIC connector can be used to record a voice
memo for any unit.

Key lock ON/OFF switchable

(4) Others

Comment printing Function, channel, input range, 0 V position, trigger time, DIV and
other information can be printed.

Cursor measurement Time, potential, temperature, frequency difference between A and B

function cursor can be measured.
Potential, time from trigger, frequency at A or B cursor can be
measured.

2.6 Auxiliary Functions Specifications



2.7 Accessories and Options

Accessories

Power cord

Cord for DC power supply
Recording paper (roll)
Recording paper attachment
Instruction Manual

Protect cover

Spare fuse

P PR NR R R

(DC power supply 10 to 30 V: class A melting
fuse (NM) , 12 A/250 V, 6.4 dia. x 31.8 mm)

[N

MO disk (230 MB)
Eject pin 1

Options

8916 ANALOG UNIT

8917 DC/RMS UNIT

8918 TEMPERATURE UNIT

8919 FFT ANALOG UNIT

8927 ANALOG UNIT (2 channel/one unit)

8928 STRAIN UNIT

9537 GP-I1B INTERFACE

9538 SCSI INTERFACE

9539 D/A OUTPUT UNIT (for output of data recorded with recorder function)
9606 DATA CONVERSION UTILITY

Optional accessories

9231 RECORDING PAPER (6 rolls)
9303 PT

9305 TRIGGER CORD

9306 LOGIC PROBE

9307 LINE LOGIC PROBE

9308 LINE DIP DETECTOR??
9369 CARRYING CASE

9370 CARRYING CASE

220H PAPER WINDER

2.7 Accessories and Options



2.8 System Operation

System operation is explained according to the block diagram.

(1) All system operations are controlled by a 32-bit CPU.

(2) The input units 8916, 8917, 8918, and 8919 incorporate high-speed 12-bit A/D
converters which are connected to the main unit via a photocoupler integrated
in each input unit. Each channel has its own power supply, to assure electrical
isolation from the main unit.

(3) The analog unit 8927 incorporates a 14-bit A/D converter and uses a common
ground with the main unit.

(4) The input signals for each channel are converted into digital form by the A/D
converter, and the resulting data are stored in the memory by the memory
control circuit.

(5) Measurement data stored in memory are processed by the CPU and displayed
on the LCD screen. The waveform displayed on the screen can be printed out.

(6) Waveforms can be recorded on MO disk and redisplayed using the D/A output
unit (option).

Analog input unit Main unit
8927 (1 unit 2 channels) F———— e mmmm— - - — = I

32 bit CPU

Pre-
amplifier A/D

Pre-
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Chapter 3
Logic and Analog Inputs

3.1 Logic Inputs

O The logic input is located on the top side of the unit. Up to four probes can be
connected.

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

A WARNING || © The 8846 has separate inputs for four probes, but the ground lines of
_I these inputs are not isolated from each other and from the frame ground

of the unit (common ground).
¢ Do not connect logic probes other than supplied by HIOKI to the logic

inputs.
CHD
&K
Logic input
. . Logic input unit Logic SEE—e)
8846 main unit probes |——o0
GND Common ground I - ——©
o ' Not floating

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

3.1 Logic Inputs



3.1.1 Logic Probes

NOTE

Carefully read the documentation supplied with the probe.

m 9306 LOGIC PROBE

Input can be switched between voltage input and contact input. Suitable for a

wide range of applications, from checking electronic circuits to measuring
relay timing.

I The 8846 has separate inputs for four probes, but the ground lines of

these inputs are not isolated from each other and from the frame ground
of the unit (common ground). If voltages with different ground levels are
input, probe short-circuiting may occur and lead to accidents.

m 9307 LINE LOGIC PROBE

0 Can be used to detect the on/off status of AC line voltage. Maximum input

voltage is 250 V. The probe is suitable for timing measurements of relay
sequencers or similar.

O The probe provides internal isolation between channels and between input and
output.

/\ DANGER I The maximum floating (insulation) voltage between channels and between

input and output is 250 V AC. To avoid the risk of electric shock and
damage to the unit, make sure that the voltage in each channel and
between input and output does not exceed this value.

9308 LINE DIP DETECTOR

[ Serves to detect momentary voltage drops in commercial power supply lines

(100, 120 V AC).

O Dip level switchable between 80% and 90%.

0 Requires 8916 ANALOG UNIT, 8917 DC/RMS UNIT or 8919 FFT UNIT .

I The banana plug on the LOW side (black) is directly connected to the

input clip (black). Take suitable precautions against the risk of electric
shock.

3.1 Logic Inputs



3.2 8916 ANALOG UNIT

O The 8916 is the analog unit for the 8840 and 8846 MEMORY HiCORDER.
O Follow carefully the advice of Section 3.2.2, "Safety Requirements."

3.2.1 Specifications

Accuracy at 230 + 50, after 1 hour warming-up time
Accuracy guaranteed for six months.

Measurement ranges

5, 10, 20, 50, 100, 200, 500 mV/DIV
1, 2, 5,10, 20 V/DIV

DC amplitude accuracy

*+ 0.25% f.s.

Zero position accuracy

I+

0.1% f.s.(after zero adjustment)

Temperature characteristic

Gain: £ 0.02%f.s./0
Zero position; £ 0.015%f.s./O

Frequency characteristic

DC to 100 kHz, -3 dB

Noise

180 p Vp-p (typical) maximum sensitivity range, with input shorted

Common mode rejection
ratio

100 dB minimum (at 50/60 Hz and with signal source resistance
100 Q maximum)

Low-pass filter

Cutoff frequency 5, 50, 500 Hz, 5 kHz approx.
Can be turned on and off

Input type

Unbalanced (floating)

Input resistance and

1 MQ £ 1% (at power supply off, 500 kQ )

capacitance approx. 20 pF (at 100 kHz)
A/D resolution 12 bits
Maximum sampling speed 200 kS/s

Input terminals

2 terminals (for banana plugs)

Maximum allowable input
voltage

500 V (DC+AC peak)

Maximum floating voltage

450 V AC/DC (between input unit and frame, and between input
units)

Dimensions and mass

110 (W) x 20 (H) x 88 (D) mm (excluding projections), 110 g approx.

Accessories

9574 INPUT CABLE (1)

3.2 8916 ANALOG UNIT



3.2.2 Safety Requirements

I e The maximum floating voltage (voltage between 8916 input and 8846

frame, and between inputs of other analog units) is 450 V AC/DC. To
avoid the risk of electric shock and damage to the unit, take care that
voltage between 8916 input and 8846 frame, and between inputs of other
analog units does not exceed these ratings.

* The maximum allowable input to the 8916 is 500 V (DC+AC peak). To
avoid the danger of electric shock or damage to the equipment, ensure
that the applied voltage never exceeds this level.

A WARNING || ¢ The maximum floating voltage rating applies also if an input attenuator
_I or similar is used.

* When measuring voltages in power lines with high current capability,
always connect the probe to the secondary side of the circuit breaker, to
avoid the risk of electric shock and damage to the unit.

/\ CAUTION O For safety reasons, only use the 9574 INPUT CABLE provided with the unit
for measurement.

O Before using the unit, make sure that the sheathing on the input cables is not
damaged and that no bare wire is exposed. If there is damage, using the
unit could cause electric shock. Replace with the specified 9574 INPUT
CABLE.

8916 H 7y
. . 500 V DC+AC peak max
8846 main unit ANALOG UNIT | v P

A
GND 450 V AC, DC max
o \/

3.2 8916 ANALOG UNIT



3.3 8917 DC/RMS UNIT

0 The 8917 DC/RMS UNIT is the analog unit for the 8840, 8845, and 8846
MEMORY HiCORDERs.

O Records the voltage level converted into RMS values.

O Follow carefully the advice of Section 3.3.2, Safety Requirements."

3.3.1 Specifications

Accuracy at 230 + 50, after 1 hour warming-up time
Accuracy guaranteed for six months.

Measurement ranges

5, 10, 20, 50, 100, 200, 500 mV/DIV
1, 2,5, 10, 20 V/DIV

DC amplitude accuracy

* 0.3% f.s.

Zero position accuracy

*+ 0.1% f.s. (after zero adjustment)

RMS accuracy

I+

1% f.s. (DC, 40 to 1 kHz), + 8% f.s. (1 to 100 kHz),

Temperature characteristic

Gain: + 0.02%f.s./O
Zero position: £ 0.05%f.s./00

Frequency characteristic

DC to 100 kHz, -3dB

RMS response rate

100 ms typical (0 - 90%f.s.)
200 ms typical (100 - 10%f.s.)

Crest factor

2

Noise

250 p Vp-p (typical) maximum sensitivity range, with input shorted

Common mode rejection
ratio

100 dB minimum (at 50/60 Hz and with signal source resistance
100 Q maximum)

Low-pass filter

Cutoff frequency 5, 500 Hz, approx.
Can be turned on and off

Input type

Unbalanced (floating)

Input resistance and

1 MQ £ 1% (at power supply off, 500 kQ )

capacitance approx. 20 pF (at 100 kHz)
A/D resolution 12 bits
Maximum sampling speed 200 kS/s

Input terminals

2 terminals (for banana plugs)

Maximum allowable input
voltage

500 V (DC+AC peak)

Maximum floating voltage

450 V AC/DC (between input unit and frame, and between input
units)

Dimensions and mass

110 (W) x 20 (H) x 88 (D) mm (excluding projections), 110 g approx.

Accessories

9574 INPUT CABLE (1)

3.3 8917 DC/RMS UNIT



3.3.2 Safety Requirements

I e The maximum floating voltage (voltage between 8917 input and 8846

frame, and between inputs of other analog units) is 450 V AC/DC.

To avoid the risk of electric shock and damage to the unit, take care that
voltage between 8917 input and 8846 frame, and between inputs of other
analog units does not exceed these ratings.

* The maximum allowable input voltage to the 8917 is 500 V (DC+AC
peak). To avoid the danger of electric shock or damage to the
equipment, ensure that the applied voltage never exceeds this level.

A WARNING || ¢ The maximum floating voltage rating applies also if an input attenuator
_I or similar is used.

* When measuring voltages in power lines with high current capability,
always connect the probe to the secondary side of the circuit breaker,
to avoid the risk of electric shock and damage to the unit.

/\ CAUTION O For safety reasons, only use the 9574 INPUT CABLE provided with the unit
for measurement.

O Before using the unit, make sure that the sheathing on the input cables is not
damaged and that no bare wire is exposed. If there is damage, using the
unit could cause electric shock. Replace with the specified 9574 INPUT
CABLE.

H
. . 891/ %} 500 v DC+AC peak max
8846 main unit DC/RMS UNIT L v

A
GND 450 V AC, DC max
o y
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3.4 8918 TEMPERATURE UNIT

0 The 8918 TEMPERATURE UNIT is a thermocouple unit that is used the
8840, 8845, and 8846 MEMORY HiCORDERSs for measuring temperature.

00 Using the 8918, temperature can be measured by any of three types of
thermocouples: K, J, T.

O Follow carefully the advice of Section 3.4.2, Safety Requirements."”

3.4.1 Specifications

Accuracy at 230 + 50, after 1 hour warming-up time
Accuracy guaranteed for six months.

Measurement ranges

10 (0.125), 20 (0.25), 50 (0.625)0 /DIV  (): minimum resolution

Measurement input range

K (CA) -90 to 12000
J(IC)  -90 to 8000
T (CC) -90 to 4000

Zero position

-110 to 110% of recording width in 1% steps (no zero adjustment)

Reference contact
compensation

Automatic compensation

Accuracy

I+

0.25%f.s.x 200

Temperature characteristic

+ 0.05%f.s./00

Frequency characteristic

DC to 500 Hz, -3dB typical

Response time

1 ms typical (0-90%f.s.), (100- 10%f.s.)

Low-pass filter 5Hz ON 100 ms typical (0- 90%f.s.)
100 ms typical (100 - 10%f.s.)

1.5 Hz ON 300 ms typical (0 - 90%f.s.)
300 ms typical (100 - 10%f.s.)

Low-pass filter

Normal mode rejection
ratio

50 dB typical (at 50/60 Hz with 1.5 Hz low-pass filter ON)

Common mode rejection
ratio

100 dB minimum (at 50/60 Hz and with signal source resistance
100 Q maximum)

Low-pass filter

Cutoff frequency 1.5, 5 Hz approx.
Can be turned on and off

Input resistance 5 MQ approx.
A/D resolution 12 bits
Maximum sampling speed 50 kS/s

Input terminals

Press-screw type terminal board

Maximum allowable input
voltage

100 V rms

Maximum floating voltage

250 V AC/DC (between input unit and frame, and between input
units)

Dimensions and mass

110 (W) x 20 (H) x 88 (D) mm (excluding projections), 110 g approx.

Accessories

Flat blade screwdriver (1)

3.4 8918 TEMPERATURE UNIT



3.4.2 Safety Requirements

I e The maximum floating voltage (voltage between 8918 input and 8846

frame, and between inputs of other analog units) is 250 V AC/DC. To
avoid the risk of electric shock and damage to the unit, take care that
voltage between 8918 input and 8846 frame, and between inputs of other
analog units does not exceed these ratings.

* The maximum permitted input to the 8918 is 100 V rms. To avoid the
danger of electric shock or damage to the equipment, ensure that the
applied voltage never exceeds this level.

/N WARNING When using an non-insulated thermocouple to measure temperature in a
_I place where voltage is present, be careful to avoid touching the terminals,

since voltage may be present.

/\ CAUTION The 8918 TEMPERATURE UNIT input terminal is only for connection to a thermocouple.
Never apply any input other than that from a thermocouple to this input terminal.
8918 H 7y
8846 main unit TEMPERATURE y 100V AC, DC max
UNIT
I
GND 250 V AC, DC max
o Y

The 8918 input and the 8846 frame are insulated.

3.4 8918 TEMPERATURE UNIT



3.4.3 Notes on Installation Site

O Strong wind striking the input terminal can disrupt the thermal balance of
the input circuit, resulting in incorrect readings. When taking measurements
in windy environments, arrange the equipment to prevent wind from directly
striking the input terminal.

O Abrupt changes on ambient temperature can also disrupt the thermal balance
of the input circuit. To prevent measurement error, allow the unit to adjust to
the new temperature for about 30 minutes before starting measurement.
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3.5 8919 FFT ANALOG UNIT

00 The 8919 FFT ANALOG UNIT is used for the 8840, 8845, and 8846 MEMORY
HiCORDER.

O The 8919 is equipped with a builed-in anti-aliasing filter to suppress aliasing.

O The anti-aliasing filter's cutoff frequency is automatically set according to the
setting of the frequency axis (or time axis) range.

O The anti-aliasing filter can be turned on or off using the Memory recorder or

FFT function.
O Follow carefully the advice of Section 3.5.2, "Safety Requirements."

3.5.1 Specifications

Accuracy at 230 + 50, after 1 hour warming-up time
Accuracy guaranteed for six months.

Measurement ranges

5, 10, 20, 50, 100, 200, 500 mV/DIV
1, 2, 5, 10, 20 V/DIV

DC amplitude accuracy

* 0.25% f.s.

Zero position accuracy

* 0.1% f.s. (after zero adjustment)

Temperature characteristic

Gain: £ 0.02%f.s./O
Zero position: £ 0.015%f.s./O

Frequency characteristic

DC to 100 kHz, -3dB

Noise

180 p Vp-p (typical) maximum sensitivity range, with input shorted

Common mode rejection
ratio

100 dB minimum (at 50/60 Hz and with signal source resistance
100 Q maximum)

Low-pass filter

Cutoff frequency 5, 500 Hz approx., can be turned on and off
Attenuation is -6 dB/OCT

Anti-aliasing filter

Cutoff frequency (fc) of 20, 40, 80, 200, 400, 800 Hz,
2, 4,8, 20, 40 kHz

Input type Unbalanced (floating)

Input resistance and 1 MQ + 1%, approx. 27 pF (at 100 kHz)
capacitance

A/D resolution 12 bits

Maximum sampling speed 200 kS/s

Input terminals

2 terminals (for banana plugs)

Maximum allowable input
voltage

500 V (DC+AC peak)

Maximum floating voltage

450 V AC/DC (between input unit and frame, and between input
units)

Dimensions and mass

110 (W) x 20 (H) x 88 (D) mm (excluding projections), 110 g approx.

Accessories

9574 INPUT CABLE (1)

3.5 8919 FFT ANALOG UNIT



3.5.2 Safety Requirements

I e The maximum floating voltage (voltage between 8919 input and 8846

frame, and between inputs of other analog units) is 450 V AC/DC.

To avoid the risk of electric shock and damage to the unit, take care that
voltage between 8919 input and 8846 frame, and between inputs of other
analog units does not exceed these ratings.

* The maximum permitted input to the 8919 is 500 V (DC+AC peak).
To avoid the danger of electric shock or damage to the equipment,
ensure that the applied voltage never exceeds this level.

A WARNING || ¢ The maximum floating voltage rating applies also if an input attenuator
_I or similar is used.

* When measuring voltages in power lines with high current capability,
always connect the probe to the secondary side of the circuit breaker,
to avoid the risk of electric shock and damage to the unit.

/\ CAUTION O For safety reasons, only use the 9574 INPUT CABLE provided with the unit
for measurement.

O Before using the unit, make sure that the sheathing on the input cables is not
damaged and that no bare wire is exposed. If there is damage, using the
unit could cause electric shock. Replace with the specified 9574 INPUT
CABLE.

8919 H y

\
UNIT

A
GND 450 V AC, DC max
o \/

—
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3.6 8927 ANALOG UNIT

O The 8927 is the analog unit for the 8846 MEMORY HiCORDER. It cannot be

used for the 8845 and 8846 MEMORY HiCORDERs.

00 One unit has input facilities for 2 channels with 14- bit resolution, allowing
detailed waveform recording.

O Follow carefully the advice of Section 3.6.2, "Safety Requirements."

3.6.1 Specifications

Accuracy at 230 + 50, after 1 hour warming-up time
Accuracy guaranteed for six months.

Measurement ranges

20, 50, 100, 200, 500 mV/DIV
1 VvIDIV

DC amplitude accuracy

* 0.25% f.s.

Zero position accuracy

* 0.2% f.s.(after zero adjustment)

Temperature characteristic

Gain: £ 0.02%f.s./O
Zero position: £ 0.025%f.s./O

Frequency characteristic

DC to 50 kHz, -3dB

Noise

375 p Vp-p typical, 625 p Vp-p maximum (sensitivity range, with
input shorted)

Crosstalk between
channels

-56 dB max.O same range, 50/60 Hz at full-span voltage input)

Low-pass filter

Cutoff frequency 5, 50, 500 Hz, 5 kHz approx.
Can be turned on and off

Input type

Unbalanced (one side grounded; input ground connected directly to
unit ground)

Input resistance and

1 MQ £ 1% (at power supply off, 700 kQ )

capacitance approx. 20 pF (at 50 kHz)
A/D resolution 14 bits
Maximum sampling speed 100 kS/s

Input terminals

BNC connector

Maximum allowable input
voltage

50 V (DC+AC peak)

Dimensions and mass

110 (W) x 20 (H) x 88 (D) mm (excluding projections), 125 g approx.

Accessories

9437 CONNECTION CABLE (between BNC and clip, cable contains
fusesx 2
Spare fuse F0.5 A/250 V rating (spark killer)x 2

3.6 8927 ANALOG UNIT



3.6.2 Safety Requirements

I e The input ground lines of the analog units 8927 are not isolated against

each other and against the frame ground of the 8846. In particular, input
GND and frame GND are connected directly. Therefore it is essential to
connect the protective ground terminal of the 8846 to a good ground.
Otherwise, a potential may exist between the input of the 8927 ANALOG
UNIT and exposed metal parts of the 8846.

* The input ground lines of the 8927 ANALOG UNIT channels are directly
linked. Be sure to connect all input GND (black) leads to the
measurement object ground and make sure that all connections are
correctly established. Otherwise the 8846 and/or the measurement
object may be damaged, or short-circuiting may occur which can lead to
accidents. (== Section 4.4)

* Never use the 8927 ANALOG UNIT for power line measurements, to
avoid the risk of electric shock and damage to the unit.

e The maximum allowable voltage for the 8927 is 50 V (DC + AC peak).

Make sure that this rating is not exceeded, to avoid the risk of electric
shock and damage to the unit.

For safety reasons, only use the 9437 CONNECTION CABLE provided with
the unit for measurement.

/\ CAUTION

H
ISO \%
8927 J@i DC+AC peak

8846 main unit ANALOG UNIT

L
Common ground T
GND 9 0)

(o) 1 i Not floating
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3.7 8928 STRAIN UNIT

O The 8928 STRAIN UNIT is an option for the 8840, 8845, and 8846 MEMORY

HiCORDER:s.
O This unit for measurement with a strain gauge adapter.

O Follow carefully the advice of Section 3.7.2, "Safety Requirements."

3.7.1 Specifications

Accuracy at 230 + 50, after 1 hour warming-up time
Accuracy guaranteed for six months.

Measurement ranges

20, 50, 100, 200, 500, 1000p & /DIV

DC amplitude accuracy

+ (0.5% f.s. + 2y € ) (after auto-balancing)

Zero position accuracy

+ 0.50 f.s. (after auto-balancing)

Temperature characteristic

Gain: = 0.05%f.s./0 max (after auto-balancing)

Zero position: £ 2y € /O max (20, 50p € /DIV ranges), = 0.1%f.s./O

max (100, 200, 500, 1000 u € /DIV)

Frequency characteristic

DC to 16 kHz E% dB

Appropriate adapter

Strain gauge adapter
Bridge resistance: 120 Q to 1 kQ

Gauge ratio

2.00 (fixed)

Bridge voltage

3+ 0.05V

Balancing

Electronic auto-balancing

Balance adjustment range

* 10000p € max

Low-pass filter

Cutoff frequency
OFF, 10 Hz, 30 Hz, 300 Hz, 3 kHz £+ 30%

Number of input channels

2

A/D resolution

12 bits

Maximum sampling speed

200 kS/s

Input terminals

TAJIMI PRC03-23A10-7F

Maximum allowable input
voltage

10 V (DC+AC peak)

Maximum floating voltage

40vO DCO ACpeakO

Dimensions and mass 110(W)x 40(H)x 88(D)mm (not including projection), 245 g approx.

Safety: Pollution Degree 2 Overvoltage Category I (anticipated
transient overvoltage 330 V)

Standards applying

3.7 8928 STRAIN UNIT



3.7.2 Safety Requirements

e The maximum floating voltage is 40 V (DC+ACpeak). To avoid the risk of
_I electric shock and damage to the unit, take care that voltage between

8928 input and 8840, 8846 frames, and between inputs of other analog
units does not exceed these ratings.

* The maximum permitted input (between BD terminals) to the 8928 is 10
V (DC+ACpeak).
To avoid the damage to the equipment, ensure that the applied voltage
never exceeds this level.

8928

. . O 10V DC+AC peak
8846 main unit STRAIN UNIT _I P

I 40V DC+AC peak

3.7.3 Strain Unit Settings

O The upper input on the unit is the lower-numbered channel, and the lower
input is the higher-numbered channel.

O When the unit is inserted in the slot shown, the channel assignments are as
the figure below.

in

5_0

STRAIN UNIT

HIOKI

ogoo goo
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3.8 Replacement Procedure

O This section describes how to replace the input units; 8916, 8917, 8918, 8919,
8927, and 8928.

O The following procedure describes how to remove the input unit.

O Install the units by reversing the procedure for removal.

/N WARNING e To avoid the danger of electric shock, never operate the unit with an
_I input unit removed. If you should wish to use the unit after removing an

input unit, fit a blank panel over the opening of the removed unit.

* To prevent electrical shock, before adding or replacing the input unit,
check that the power for the unit is off and the power cord and input
cables are disconnected. The fixing screws must be firmly tightened or
the input unit may not function up to specification, or may even fail.

1. Remove the input cables and thermocouples from all input units.
2. Power off the 8846 main unit, and disconnect the power cord.

3. Remove the two or four fixing screws with a Phillips screwdriver, as shown in
the figure below.

4. Grasp the handle on 8916 - 8919, 8928 units or the BNC connector on 8927
unit and pull the unit out, as shown in the illustration.
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3.9 Input Cables

m 9574 INPUT CABLE (8916, 8917, 8919)

O Only use the special-purpose 9574 INPUT CABLE for connection to the 8916
ANALOG UNIT, 8917 DC/RMS UNIT, and 8919 FFT ANALOG UNIT.

O A plastic cover on the unit connector serves as protection against electric
shock.

Operating temperature and 0 to 400, 80%RH max (with no condensation)
humidity range

Dimensions Approx. 1.7 m

Mass Approx. 100 g

m 9437 CONNECTION CABLE

Operating temperature and 5 to 400, 20 to 80%RH max (with no condensation)
humidity range

Dimensions Approx. 1.7 m
Mass Approx. 90 g
Fuse

Fast-blow, high-insulation type fuse (0.5 A/250 V)
with spark Killer 5.2 mm diax 20 mm

To remove the fuse

3.9 Input Cables



3.10 Measurement Errors Caused by Signal Source
Internal Resistance

If the signal source impedance is higher than the input impedance of the unit,
a measurement error will occur.

Example The input impedance of the 8916 ANALOG UNIT is 1 MQ . If the signal
source impedance is 1 kQ , an error of about 0.1% will occur.

000000000 00000 0ORIN
Measurement errorstd Es 0 0 ———[11V0O
0000000000 00@EO00 RsORIn

Es:Signal voltage
Rs: Signal source resistance

Rin: Input resistance

Rs

Es

3.10 Measurement Errors Caused by Signal Source Internal Resistance



Chapter 4
Installation and Preparation

4.1 Installation of the Unit

Installation orientation

Install the unit on a flat, level surface.
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The unit can also be propped up at an angle, using the stand.
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Ambient conditions

Temperature 5 to 4000, 23+ 50 recommended for high-precision
measurements

Humidity 35 - 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 unit in an upright
position, take care not to block the openings on the bottom.

Avoid operation at above 370 as far as possible. (If operated at above 370,

the disk protection function is activated, and it is not possible to save or read
data.)

- Ventilation
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Avoid the following locations:
O Subject to direct sunlight
O Subject to high levels of dust, steam, or corrosive gases

O Subject to vibrations
O In the vicinity of equipment generating strong electromagnetic fields

4.1 Installation of the Unit



4.2 Power Supply and Ground Connection

A WARNING || Take care never to exceed the power supply ratings given below, to avoid
_I the risk of electric shock and damage to the unit.

e Power supply, fuse

Rated power supply voltage 90 - 250 V AC
10-30Vv DC

Rated AC power supply frequency 50/60 Hz

Fuses AC incorporated in power supply
(not user- replaceable)

DC class A melting fuse (NM) 12 A/250 V,
6.4 dia. x 31.8 mm
e Grounding

O To ensure safety during operation, always ground the unit.
O Connect the GND terminal on the side of the unit to a good ground.

[ = CH1s
or OO &)

8927
ANALOG UNI"
|NOT ISOLATED FROM Gh

Protective ground
terminal —~—

A
~PEAKSOVMA.
L

/

INOT ISOLATED FRON Gh

= PEAKSOVMA:
HIODKI

MAX
350VA
50/60Hz ~90-250V

( =

To ground \—/

* Check the following points before connecting the unit to a power
supply:

O The power supply matches the ratings shown above.

O The AC power switch of the 8846 and the intermediate switch in the DC cable
are set to OFF.

O The ground connection is established.

O Use only the supplied AC power cord or DC power supply cable.

4.2 Power Supply and Ground Connection



e Connecting the unit to a power supply:

(1) AC power supply

/A WARNING I Make sure that the AC power switch of the 8846 is set to OFF.

1. Verify that the AC power switch of the 8846 is set to OFF.

2. Plug the supplied AC power cord into the AC power connector on the side of
the 8846.

3. Plug the power cord into an AC outlet corresponding to the rating of the 8846.

T

@u/ AC power switch

AC power connector

Rated voltage:
90 - 250 V AC

Rated line frequency:
50/60 Hz

(2) DC power supply

/\ DANGER Before connecting the unit to a battery or other DC source, make sure
that the intermediate switch is set to OFF. If the switch is ON, there is a

risk of sparks.

/A WARNING ¢ When connecting the DC cable, take care not to mix up the red (+) and
_I black (-) leads. If polarity is reversed, the 8846 may be damaged.

¢ When wishing to extend DC cable, use a cable of identical or better
rating as the supplied cable.

4.2 Power Supply and Ground Connection



1. Verify that the intermediate switch in the DC cable is set to OFF.

2. Align the ridge of the connector on the unit with the groove in the plug and
insert the plug fully.

3. Connect the red alligator clip to the positive side (+) and the black alligator
clip to the negative side (-) of the power supply.

4. To remove the plug of the DC cable, rotate it as shown in the illustration.

To connect To disconnect

Ridge

Groove

Intermediate switch
Rated voltage: 10 - 30 V DC

e Estimated battery operation hours (at room temperature)

Battery type: 12 V, 38 Ah, fully charged
8846: channels 8927 installed in channels 1 - 16, GP-IB not installed

Operation condition Running time

Printer not used (trigger waiting) Approx. 5 h 30 min

Printer used
Recorder function Approx. 3 h 30 min
500 ms/DIV, all store

O Actual running time may differ, depending on battery age, charge condition,
ambient temperature, and other factors.

O Running time is approximately proportional to battery capacity. Increasing
battery voltage to 24 V will extend running time by a factor of about 1.5 for
identical capacity.

0 This unit is not equipped to charge an external battery.

0 When using a battery, take care not to deplete it completely.

4.2 Power Supply and Ground Connection



4.3 Power On/Off

(1) Check before power-on

O Unit is correctly installed ( iz Section 4.1).
O Power cord is correctly connected and unit is properly grounded ( iz Section
4.2).

(2) Power switch on/off

O There is no need for the user to manually select AC or DC power.

O When both AC and DC power are connected, AC power has priority.

00 When AC power is disconnected (or falls under 90 V), the 8846 automatically
switches to DC (if both the AC power switch of the 8846 and the intermediate
switch of the DC cable are set to ON).

O If a DC power source is connected and the intermediate switch of the DC cable
is set to ON, the 8846 will be operative even if the AC power switch on the
unit is set to OFF.

AC power switch

DC cable switch

@

@
®

\
\
/
2

(3) To assure high measurement precision

Turn the unit on and let it warm up for about one hour, to allow internal
temperature to fully stabilize. Then carry out zero adjustment and start the
measurement.

Power-on Wait for Zero Measurement
1 hour adjustment

( = Section 9.6.6)

(4) Power-off

When the unit is turned off, it memorizes the currently used settings and
reestablishes the same settings the next time the unit is turned on again.

4.3 Power On/Off



4.4 Probe and Thermocouple Connection

Logic probe connection

/N WARNING The 8846 has separate inputs for four probes, but the ground lines of
_I these inputs are not isolated from each other and from the frame ground

of the unit (common ground).

If voltages with different ground levels are input, probe short-circuiting
may occur and lead to accidents.

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

Connection cable ( = Section 3.9)

A WARNING ] Never connect the probe to the 8846 while the probe is already connected
_I to the measurement object. Otherwise there is a risk of electric shock.

(1) 9574 INPUT CABLE (8916, 8917, 8919)

| H(red)
] Connect the cable so that H and L of the cable

match H (red) and L (black) on the unit.

4.4 Probe and Thermocouple Connection



(2) 9437 CONNECTION CABLE (8927)

I ¢ Use only the specified type of fuse. ( iz Section 3.9, "Input Cables")

e The input ground line is directly connected to the frame ground of the
unit. Be sure to connect the reference connector of the probe (black)
and the ground pin of the input BNC connector to the ground potential
of the measurement object.

¢ Before measurement, connect the protective ground terminal of the 8846
to a good ground.

* Never use the cable for a power line connection.

/\ CAUTION When disconnecting a BNC connector, be sure to release the lock first, then
hold the connector and pull carefully. Using force to pull the connector without
releasing the lock, or pulling on the cable instead of the connector may
damage the connector.

1. The 9437 CONNECTION CABLE is equipped
= with a protective fuse. Before starting the

I Ei:gggector measurement, verify that the fuse has not blown.

2. Match the grooves on the plug with the ridges on
AN the connector when inserting the plug.

Before using the 8927 ANALOG UNIT to measure, be sure to read the
following notes.

0 With some measurement objects (equipment), a noise current may flow in the
ground line, leading to a degradation of S/N ratio. This is especially apparent
at high sensitivity range settings.

0 Do not connect any unnecessary input cables. For minimum noise, the use of
BNC-BNC cables is recommended.

4.4 Probe and Thermocouple Connection



Thermocouple connection (8918)

/\ DANGER When an uninsulated thermocouple is used to measure temperature at a
point carrying electric potential, take care not to touch the terminals and

connector screws. Otherwise there is a risk of electric shock.

1. Strip off the insulation as shown in the illustration.

25 mm
Outer insulation (mantle) « >

\ 8 mm N

N
<

A

Inner insulation Thermocouple leads

< o 2. Loosen the connector screws on the unit
> QQQ 4 with a flat blade screwdriver.

@ A~ /

o ]
4 A L screws 3. Connect the thermocouple + and - leads _to

= the H (+) and L (-) connectors on the unit,
il taking care to observe correct polarity.
Connectors
4. Tighten the screws.

0 Do not use thermocouples other than the specified types (K, J, T).
0 If the thermocouple is connected in reverse, the temperature reading will not

be correct.

4.4 Probe and Thermocouple Connection



4.5 Connection to a Strain Gauge Adapter

This section describes connection to a strain gauge adapter.

1. Align the projecting portion of the connector on the main unit with the cutout

portion of the connector, and plug it in. (Hold the portion colored in the
illustration.)

2. When removing the connector, hold the connector (the portion colored in the
illustration), and pull it toward you and out.

To insert the connectors To disconnect the connectors

Bridge voltage

(Apply voltage)
3V

Input

4.5 Connection to a Strain Gauge Adapter



4.6 Connecting the Voltage Transformer

Explains how to connect the 8916, 8917, 8919, or 8927 and PT (voltage
transformer)

8916, 8917, 8919

@D When the voltage transformer has a ground terminal

) ) 8917, 8918, 8919
8846 main unit L

GND
o

0
00

Voltage transformer ground terminal

Proper ground
—  (Ground terminal of grounded
- AC outlet or similar)

@ When the voltage transformer has no ground terminal

O

8846 main unit L o

GND
o

H :
8917, 8918, 8919 ;

‘ Proper ground
(Ground terminal of grounded

AC outlet or similar)

0 The 8916, 8917, 8919 input and the 8846 frame are insulated.
0 When making measurements on as AC power line for example, using a voltage
transformer, be sure to connect the transformer input to the secondary side of

the breaker.
0 Be sure to connect the protective ground terminal to ground.

4.6 Connecting the Voltage Transformer



(D When the voltage transformer has a ground terminal (9303)

8846 main unit 8927 :lgg

GND
o

O

Voltage transformer ground terminal

———— Proper ground
— (Ground terminal of grounded
AC outlet or similar)

@ When the voltage transformer has no ground terminal

8846 main unit 8927 o

GND
o

Proper ground
— (Ground terminal of grounded
— AC outlet or similar)

0 The 8927 input and the 8846 have a common ground.

0 When making measurements on as AC power line for example, using a voltage
transformer, be sure to connect the transformer input to the secondary side of
the breaker.

0 Be sure to connect the protective ground terminal to ground.

0 When using the cable supplied with the 9303, use a commercially available
BNC-to-banana-plug adapter.

4.6 Connecting the Voltage Transformer



1. Press the stock cover and open it.

Stock cover

Head up/down

2. Raise the had up/down lever.

Printer exit slot

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

Recording paper

4.7 Loading Recoding Paper



Printer roller
4. Insert the leading edge of the recording paper

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

NOTE

/ Do not insert it into the gap between the
roller and the black sheet metal portion.

Head up/down 5. Pull the end of the recording paper out at
least 10 cm, and make sure that it is
positioned quite straight.

NOTE

Do this very carefully, because if the
recording paper is slanted with respect to the
roller there is a danger that later a paper jam
will occur.

6. Put down 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.

Before shipping, remove the printer paper from the unit. If the paper is left in
the unit, paper support parts may be damaged due to vibrations.

/\ CAUTION

0 Always put the unit in the head up condition when it is to be transported or if
it is to be stored for a long period of time. If the unit is left to lie in the state

where the roller is being subjected to pressure by the head, then the roller
may become deformed or the characters may become uneven.

0 Particularly care should be taken not to put the recording paper in back to
front by mistake, because if this happens the waveform cannot be drawn.

4.7 Loading Recoding Paper



4.8 Storage and Handling Precautions

O 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. Low
temperatures cause no problem.

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

Storing recordings

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

O To avoid discoloration, do not leave recording paper in direct sunlight.

O Store at not more than 400 and 90% RH.

O To keep definitive data, make photocopies of the recordings.

O Thermal paper will blacken when brought into contact with alcohol, ester,
ketone, or other volatile organic substances.

O 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.

O Avoid interleaving the thermal recordings with damp diazo copies.

:i@ii\\ e

Direct sunlight Organic solvent

4.8 Storage and Handling Precautions



4.9 Notes on Measurement

I e Maximum input ratings for the analog units 8916 - 8919, 8927, and 8928

and the input terminals of the 8846 are shown below. To avoid the risk
of electric shock and damage to the unit, take care not to exceed these
ratings.

e The 8918 TEMPERATURE UNIT is designed specifically for
thermocouples. Do not use it with any other components. (Circuit
protection is provided for up to 100 V DC or AC, but any voltage above
this value will destroy the unit.)

* The maximum floating voltage of 8916 to 8919, 8928 (voltage between
input and 8846 frame ground, and between inputs of other analog units)
is shown below. To avoid the risk of electric shock and damage to the
unit, take care that voltage between channels and between a channel
and ground does not exceed these ratings.

* The 8927 ANALOG UNIT is not isolated from the ground of the 8846
(common with ground). To avoid the risk of electric shock and damage
to the unit, make sure that the ground connection and input connections
are correctly established. ( iz Section 4.4, "Probe and Thermocouple
Connection")

: Maximum allowable . .
Input/output terminal input rating Maximum floating voltage
8916 inputs
8917 inputs 500 V DC+AC peak 450 V AC/DC
8919 inputs
8918 inputs 100 V AC/DC 250 V AC/DC
8927 inputs 50 V DC+AC peak No floating
8928 inputs 10 V DC+AC peak 40 V DC + AC peak
EXT TRIG
START
STOP -5Vto10V No floating
PRINT
EXT SMPL
MIC 0 Vto 5V DC+AC peak No floating
TRIG OUT -20 V to +30 V
NG 500 mA max No floating
200 mW max

/N\ WARNING I The logic units all have and the 8846 have a common ground.

4.9 Notes on Measurement
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Chapter 5
Basic Operation and
Measurement

5.1 Basic Operation

This section explains basic steps and settings for measurement.

5.1.1 Basic Display Operation

Status key Channel key Display key

|

’
_A\MENU__
[
STATUS CHAN DISP
FILE key
System key | | SYSTEM FILE AUTO
N
4
PRINTER
PRINT COPY FEED
.

key Calls up the STATUS screen.

Serves to switch pages.
Serves to make main settings for various functions.

key  Calls up the CHANNEL screen.
Serves to switch pages.

Serves to set voltage range, position, etc. for input channels.

key Calls up the display screen.
Serves to display and observe waveforms.

5.1 Basic Operation



key Calls up the SYSTEM screen.

Serves to switch pages.
Serves to make common settings for all functions (clock
setting, comment input, etc.).

key Calls up the MO screen.
Serves to display, store, read, and delete files.

5.1.2 JOG/SHUTTLE Control and Select Key

KNOB

1 VALUE
G— Select key
[ WAVE - AB CSR

| Jog control

|~ Shuttle control

Entering numbers and setting items

Function key display = Meaning

. Item up, value up
. Item down, value down

Function key display = Meaning

@ . Value up, large step
@ : Value up, small step
@ : Value down, small step
@ : Value down, large step

5.1 Basic Operation



Function key display = Meaning

@ : Value up, 10-units
. Value up, 1-units
: Value down, 1-units

: Value down, 10-units

Function key display = Meaning

: Channel number up
CH +

: Channel number down

Function key display = Meaning

. Function number up
It

. Function number down

Scroll waveform, move A/B cursors

JOG/SHUTTLE control can be used to scroll the waveform and to move the A and
B cursors ( iz Chapter 19).

Switch between numeric input and waveform scroll/cursor movement

Use the select key when the screen is in measurement display mode.

LED JOG/SHUTTLE control function
VALUE Numeric input of values
WAVEIA.B CSR Waveform scrolling, movement of A/B cursors

5.1 Basic Operation



5.1.3 Setting Items

([—————— CURSOR

. S | Cursor keys

Function keys

JEEEE
L

CURSOR keys  Serve to move the flashing cursor.

to Select items.

(Function key) The respective items are shown in the function key display.

5.1.4 Measurement Start and End

N\
J/

STOP START

Start measurement
Press the key and the LED lights.

Stop measurement

Press the key.

5.1 Basic Operation



5.2 Basic Measurement and Setting Procedures

This section uses some representative examples to describe basic measurement
steps and settings.

5.2.1 Measuring and Recording a Voltage (Memory Recorder,
Recorder)

Example  Monitor and record a power supply voltage, as shown in the illustration.

—_— 10pF
10V p-p
O>—
@ ooag
D
60 Hz
Sine wave
200 Q
1/4 W

[ Voltage measurement and recording ]

l !

O Directly record waveform data on MO disk
or printer paper.
O Perform long-term recording.

O Store waveform data in internal memory.
O Monitor waveform.

Use memory recorder function

Use recorder function

5.2 Basic Measurement and Setting Procedures



Measuring voltage with memory recorder function
The following measurement is carried out:

O Monitor input waveform on one screen.
O Print waveform or record on tape after measurement is completed.

Observe on display

//’\ -
/W Print out
/ L
After
— measurement
— Store on MO

Only steps which require changing from factory default condition are
described.

Initial setting

Steps 1 - 4 Change settings I

Step 5 Start measurement I

Step 6 Terminate measurement

Step 7 Record data I

5.2 Basic Measurement and Setting Procedures



Step 1 Setup and measurement preparations ( == Chapter 4)

O Install the 8846 in a proper location.

O Install analog units 8927 in the CH1 and CH2 slots.

00 Connect the power cord and turn the unit on.

O Use the connecting cable to connect the input connectors to the measurement
object.

Step 2 CHANNEL screen settings (page 1) (= Chapter 9)

O Press the key to call up the CHANNEL screen (page 1).
0 Press the key to select the screen for CH1 - CH8 or CH9 - CH16.

wok CHANNEL  sokk (pagel) '97-4- 1

14:40:16

color range zoom (/div) pogition filter
lower ~ upper ) unitisensor

\
1: BNg Wl ¢ 1w 1opany - |,
/'( 16t~ g S~ 16

to CHI-16

O 20l (0 200V 10.BEDIV -
( -Z00n'~ +200nV)

@f%%@

@ Set function to MEMORY (Memory recorder).
1. Move the flashing cursor to the function item.

2. Press [ MEMORY 1.

@ Set CH1 to analog input.
Move the flashing cursor to the graph for CH1 and press [ ANALOG ].

@ Set CH1 waveform to be shown on display with color 1 (printout: dark).
1. Move the flashing cursor to the color item.
2. Press [# 1 (dark) ]. (Set CH2 to OFF.)

@ Select suitable voltage range for input.

O Since input voltage in this example is 10 Vp-p, select 1V/DIV.

O Automatic setting by pressing the key is also possible ( = Section
6.3.3).

1. Move the flashing cursor to the range item.

2. Use the JOG control or the function keys [+]and [ 0] to select the
1VIDIV range.

5.2 Basic Measurement and Setting Procedures



Step 3 STATUS screen settings (page 1) ( = Chapter 6)
Press the key to call up the STATUS screen (page 1).

2

ok STATUS s JSOOER

(pagely '97- 4-14
14:31:22

time/div:

2. bmg
(49kHz)
7500V —— ]

t:
(Is'egording time): (627, bme) |

©©

format.: SINGLE
dot-line: LINE
roll mode: OFF

super impoge: OFF

print mode: WAVE
smooth print: OFF

auto print: OFF
auto save: OFF

@ Set function to MEMORY (Memory recorder).
1. Move the flashing cursor to the function item.

2. Press [ MEMORY 1.

@ Set time axis range.

O Since the frequency in this example is 60 Hz, one cycle is
001/60 O 16.67 ms.
To observe two cycles on the display (15 DIV), the time axis should be
0 016.67 ms x 2/15 DIV = 2.22 ms/DIV.
Therefore the setting 2.5 ms/DIV should be selected.

O If the frequency is unknown, search for a suitable range, starting with high
sampling frequencies.

O Automatic setting by pressing the key is also possible ( = Section
6.3.3).

1. Move the flashing cursor to the time/div item.

2. Use the JOG control or the function keys [+]and [0] to select the
2.5ms/DIV range.

®@ Set recording length (recording time)
0 Recording time = time axis range (s/DIV) x recording length (DIV)
O If recording length is to be 25 DIV, the recording time is
0025 ms/DIV x 25 DIV = 62.5 ms.
1. Move the flashing cursor to the shot item.

2. Use the JOG control or the function keys [+]and [ 0] to select
25DIV.
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Step 4

Trigger settings ( = Chapter 10)
Press the key to call up the STATUS screen (page 2).

®

(page?) '97- 4- 1
trig mode: [HOE  pre-trig: 6} 14:42:14

trigger source: OR

(%[i.igl‘!:,
CHI- 16

analog trigger to CHO-16

|ch1:LEVEL lev: By slope:T |
@’—" flt: OFF

chZ - UBF
ch3 -
chd @ -
chh -
chf @ =
chf o -

SINGLE

HE
o
REPEAT

AUTO

]+ smop

external: OFF AUTO STOP,

timer source: OFF

Lk

@ Set the trigger mode.

O Determine whether triggering is to be used continuously.
O Four trigger types are available: SINGLE, REPEAT, AUTO, and AUTO STOP.
O For continuous trigger-activated waveform sampling and recording, choose

REPEAT.
O For automatic setup, choose AUTO.

1. Move the flashing cursor to the trig mode item.

2. Press [ REPEAT ].

@ Select input waveform of CH 1 as trigger source.
0 Waveform data recording starts when the input waveform crosses the 0 V

level from below (rising edge).
0 When the key was used, the setting becomes LEVEL.

1. Move the flashing cursor to the CH 1 position.

2. Press [ LEVEL ].

3. Use the JOG control or function keys - to set the voltage level to 0V.

4. Select [ UP ] for slope.
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Step 5 Measurement start

I

— [ 1—
Press the key. The LED above the key
lights up and measurement starts.

Step 6 Measurement end

Since trigger mode is set to REPEAT, measurement continues until the | STOP
key is pressed. Press the | STOP | key to terminate the measurement.

: i__time/div:
2. 5mg

H
( 2.5ms)
i |shot:
2001y

csr:  UFF

Step 7 Recording waveform data

The most recently acquired waveform data can be printed out or stored on
tape.

(1) Printing the waveform

—————PANTER ——————— Press the | PRINT | key.
PRINT COPY FEED The waveform data stored most

recently in memory are printed out.

<x MO x Tmeroiv: mmenssmo<on
n R Yy, SEE .

/

!
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Waveform data >
Measurement parameters
@ D Press the | FILE | key to call up the MO
I:::h:M;J wkx (MEMORY) I%?B%S; screen.
G @ Make a displaying of the directory in which
R the data is stored, and press the function

key [ SAVE .

_
_J
_J

N

SAVE \@
0 files(16GKBY

620, 368K8 free

enable

wiok MO o (MENORY) 98- 2- 4

E | s @ Since waveform data are to be stored,
path:

select [ WAVE .

Saving the file

Select the file kind
for saving.

file rem e time

0 f1iles (160KB) ;t ]
620, 368K free

enaéle

@ Move the flashing cursor to the file name item

Im W e (EHORY I’ggjggjlg and input the file name ( = Section 11.6.1).
path: / o

1

Memory recorder waveform data

file name: [ GeHGH] ﬂﬂ! MEM] —
saving format: INARY — |

S S ® Press[ F1 |[ exec].

® Press [ binary ] to set the storing type.

|
©®

0 files(160KB)
520, 360KE free
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Measuring voltage with recorder function
The following measurement is carried out:

O Monitor input waveform on one screen.
O Record waveform on disk for one hour.

Observe on display

MO disk

Simultaneously record on MO

1 hour

Only steps which require changing from factory default condition are
described.

Initial setting

Step 1 -4 Change settings I

Step 5 Start measurement I

Step 6 Terminate measurement I

5.2 Basic Measurement and Setting Procedures



Step 1

Step 2

Setup and measurement preparations ( == Chapter 4)

O Install the 8846 in a proper location.

O Install 8927 ANALOG UNIT in the CH1 and CH2 slots.

00 Connect the power cord and turn the unit on.

O Use the connecting cable to connect the input connectors to the measurement
object.

CHANNEL screen settings (page 1) ( = Chapter 9)

O Press the key to call up the CHANNEL screen (page 1).
0 Press the key to select the screen for CH1 - CH8 or CH9 - CH16.

whk CHONMEL s [HBAIEN (pagel) "97- 4- 1

14:54:09

color range zoom {/div) position filter
{ lower ~ upper ) unitézenzor

\
1: FNA 1 ¢ 1 10.080IV - (H )
/'( 1~ 8V CHa- 16

to CHI-16

0 Z0mi<] (0 20V} 16.6EDIV -
( = 2B~ +20mV

@iﬁ%%@

(D Set function to RECORDER (Recorder).
1. Move the flashing cursor to the function item.
2. Press [ RECORDER ]. (Set CH2 to OFF.)

@ Set CH1 to analog inpuit.
Move the flashing cursor to the graph for CH1 and press [ ANALOG ].

@ Set CH1 waveform to be shown on display with color 1 (printout: dark).
1. Move the flashing cursor to the color item.

2. Press [ # 1 (dark) ].

@ Select suitable voltage range for input.

O Since input voltage in this example is 10 Vp-p, select 1V/DIV.

0 Automatic setting by pressing the key is also possible ( = Section
7.3.3).

1. Move the flashing cursor to the range item.

2. Use the JOG control or the function keys [+]and [0] to select the
1VIDIV range.
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Step 3 STATUS screen settings (page 1) ( = Chapter 7)
Press the key to call up the STATUS screen (page 1).

wkk STATUS  worx (ETSBEIN {pagel) 98- 1-29

03:29:50

time/div: 20
(5kHz)
time/div zoom:

x|
{ 20ms/DIYV)
recording time: BROda1HAnAR: — |

\
® ®

format.: SINGLE
dot-line: LINE

recording medium:
file name: [

print mode:
amooth print:

@ Set function to RECORDER.
1. Move the flashing cursor to the function item.

2. Press [ RECORDER ].

@ Set time axis range.

Since the frequency in this example is 60 Hz, one cycle is
0 01/60 = 16.67 ms.
The setting 20 ms/DIV should be selected.

1. Move the flashing cursor to the time/div item.

2. Use the JOG control or the function keys [+]and [0] to select the
20ms/DIV range.

@ Set recording time

Set recording time to 1 hour.
1. Move the flashing cursor to the recording time item.

2. Use the JOG control or function keys - to set the recording time to
1h.

@ Choose recording medium.
1. Move the flashing cursor to the recording medium item and select[ F3 |[ MO ].
2. Move the flashing cursor to the file name item to enter the file name.

(= Section 11.6.1, "Comment and File Name Entry Procedure™)
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Step 4 Trigger settings ( = Chapter 10)
Press the key to call up the STATUS screen (page 2).

®

(page?) '97- 4-1
14:58:56

trig mode: S TNGLE]
trigger source: OR

<FEJ!%!>
CHI- 16

analog trigger to CHO-16

|ch1:LEVEL lev: By slope:T |
@’—" flt: OFF

chZ - UBF
ch3 -
chd @ -
chh -
chf @ =
chf o -
chd - I

-
(

SINGLE

REPEAT

external: OFF

timer source: OFF

LLH]

@ Set the trigger mode.

O Determine whether triggering is to be used continuously.
O Four trigger types are available: SINGLE, REPEAT.

O For stop recording after 1 hour, choose SINGLE.

O For automatic setup, choose SINGLE.

1. Move the flashing cursor to the trig mode item.

2. Press [ SINGLE ].

@ Select input waveform of CH 1 as trigger source.
0 Waveform data recording starts when the input waveform crosses the 0 V

level from below (rising edge).
0 When the key was used, the setting becomes LEVEL.

1. Move the flashing cursor to the CH 1 position.

. Press[ F2 | [LEVEL].

2
3. Use the JOG control or function keys - to set the voltage level to 0V.
4

. Select[ F1 | [UP ] for slope.

Step 5 Measurement start

Press the key. The LED above the key lights up and measurement
starts.

Step 6 Measurement end

After recording the waveform data for 1 hour, the measurement is terminated.
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5.2.2 Frequency Analysis of Measured Voltage (FFT)

Example  Monitor and record a power supply voltage, as shown in the illustration in
Section 5.2.1, and analyze the frequency content of the measured voltage,
using FFT (Fast Fourier Transform).

The following measurement is carried out:

O Analyze the linear spectrum.

O Display the analysis result on one screen.

O Print out the waveform or record data on MO disk after measurement is

completed.
\_/\ .
Print out
Input waveform Display indication //L/
—
FFT
— -1 After measurement

Store on MO

Only steps which require changing from factory default condition are
described.

Initial setting

Steps 1 - 4 Change settings I

Step 5 Start measurement I

Step 6 Terminate measurement I

Step 7 Record data I
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Step 1 Setup and measurement preparations ( == Chapter 4)

O Install the 8846 in a proper location.

O Install 8927 ANALOG UNIT in the CH1 and CH2 slots.

00 Connect the power cord and turn the unit on.

O Use the connecting cable to connect the input connectors to the measurement
object.

Step 2 CHANNEL screen settings (page 1) ( = Chapter 9)

O Press the key to call up the CHANNEL screen (page 1).
0 Press the key to select the screen for CH1 - CH8 or CH9 - CH16.

@

|
l
ik CHANNEL s (pageld "97- 4- 1

15:88:21
range zoom {/div) position filter
— | { lower ~ upper ) unitézenzor

[—
L: ANA USRI CONNS TN VR (D
[ g 100 B

] to CHI-16
@/ 2 . vl 2BVy  19.00DIV -

( = 2B~ +20mV

v

7 I

3 : RECORDER

R

.
L)

D Set function to FFT.
1. Move the flashing cursor to the function item.

2. Press [ FFT].

@ Set CH1 to analog inpuit.
Move the flashing cursor to the graph for CH1 and press [ ANALOG ].

@ Select suitable voltage range for input.
Since input voltage in this example is 10 Vp-p, select 1V/DIV.

1. Move the flashing cursor to the range item.

2. Use the JOG control or the function keys [+]and [0] to select the
1VIDIV range.
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Step 3 STATUS screen settings (page 1) ( = Chapter 8)
Press the key to call up the STATUS screen (page 1).

2

|
sk STATUS soxx {pagel) '97- 4- 2
19:19:33
FFT mode: 1CH FET
max. frequency: 8kHz @
window: RECTANGULAR
format: SINGLE
peak: OFF
average: OFF
reference: NEW DATA
3
—{] (mode) il ty-axied w HEHMORY /@
gl:\L[NEF\R SPECTRUM CHl  LIN-MAG LOG-Hz @
T—J<RECORDER
on 0
F
(gcale)  (lower) (upper) {units)
gl:  AUTO 3. GREPE+A +7. BOBPE+A0 [V ] D

(@ Set function to FFT.
1. Move the flashing cursor to the function item.

2. Press [ FFT ].

@ Set the frequency range.
Since frequencies up to 8 kHz are to be observed, set the range to 8kHz.
1. Move the flashing cursor to the max. frequency item.
2. Use the JOG control or the function keys [+]and [-] to select 8kHz.

@ Set the analysis mode.

0 12 different analysis settings are available.
O Select the linear spectrum in this example.

1. Move the flashing cursor to the mode item of g1l.

2. Select[ F2 [[LIN].

@ Set the analysis channel.
1. Move the flashing cursor to the wl item.
2. Use the JOG control or the function keys [+]and [-] to select CH1.

® Set the Y-axis (vertical axis).

O The setting differs, depending on the analysis mode.
O In this example, the magnitude of the frequency components is to be observed.
The setting therefore should be linear amplitude.

1. Move the flashing cursor to the y-axis item.
2. Select [ F3 | [ LIN-MAG ] (linear amplitude).
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® Set the X-axis (horizontal axis).

O The setting differs, depending on the analysis mode.
O In this example, the frequency is to be observed on a logarithmic scale.

The setting therefore should be logarithmic frequency.
1. Move the flashing cursor to the x-axis item.
2. Select [ F2 | [ LOG-Hz ] (logarithmic frequency).

Step 4 Trigger settings ( = Chapter 10)
Press the key to call up the STATUS screen (page 2).

o

\ (page?) "97- 4- 1

trig node: NGB pre-triz: 03 15:01:32
trigger source: OR
EHE;-IB@

to CHI-16

analog tripeer

chl : LEVEL lew: BV slope:?
flt: OFF
chZ - UbF

ch3 @ -
chd : -
chb @ -
chh : -
ch? @ =

chg @ - K
e
SINGLE

HEE
L

|
&

Y,
REPEAT

T

B

AUTO

] 4o
external: OFF AUTO STOP

Limer source: OFF

L

@ Set the trigger mode.

O Determine whether triggering is to be used continuously.

O Four trigger types are available: SINGLE, REPEAT, AUTO, and AUTO STOP.

O For continuous trigger-activated waveform sampling and recording, choose
REPEAT.

O For automatic setup, choose AUTO.

1. Move the flashing cursor to the trig mode item.

2. Press [ REPEAT ].

@ Select input waveform of channel 1 (chl) as trigger source.
0 Waveform data recording starts when the input waveform crosses the 0 V
level from below (rising edge).
0 When the key was used, the setting becomes LEVEL.
1. Move the flashing cursor to the chl position.

2. Press [ LEVEL ].

3. Use the JOG control or function keys - to set the voltage level to 0V.
4. Select| F1 | [UP] for slope.
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Step 5 Measurement start

Step 6 Measurement end

I
— [ 1—

Press the key. The LED above the key
lights up and measurement starts.

Since trigger mode is set to REPEAT, measurement continues until the | STOP
key is pressed. Press the | STOP | key to terminate the measurement.

OO *
[1ch, new]

trig:
REPEAT
51 LEVEL
By

1
gl: LIN w: LIN-MAG x: LOG-Hz CHL pre—t:
+7. 06pa vV liF3

| freq:

8kHz
1 window:

RECTAN

average:

=3. oegn v
20Hz BkHz

Step 7 Recording waveform data

The most recently acquired waveform data can be printed out or stored on
tape.

(1) Printing the waveform

——PRNTER ————— Press the | PRINT | key.
PRINT COPY FEED
The waveform data stored most

recently in memory are printed out.

5.2 Basic Measurement and Setting Procedures



Waveform data
Measurement parameters

(1) @ Press the | FILE | key to call up the MO
MMS - I P screen.
(@ @ Make a displaying of the directory in which
File list disc ope
File vane Gt tine the data is stored, and press the function

key [ SAVE .

L

<

0 filesC(1O0KBY
620, 368K8 free

_

enable

|ptth - I e ® Since waveform data are to be stored,
select [ F1 ] [ WAVE ].
Saving the file ‘_’
Select the file kind close tou
for zaving.
file rl=m e time

W) ®
WAVE

ARERA
it

B £iles (160KED ;“
€28, 68 free

enable

o

@ Move the flashing cursor to the file name item
o W0 w (T g and input the file name ( = Section 11.6.1).

Ipath: /

——— .
T — = ® Press [ binary ] to set the storing type.

o ndon 4
file name: [Eﬂﬂi! FFT]
saving format: INARY —]

| e — &

® Press [ exec ].

0 filesC160KBY
620, 368KB free
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Chapter 6
Memory Recorder Function

6.1 Outline

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

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

(3) Time axis setting
Up to 20 steps: 500 p s/DIV (8927 not installed), 1 ms/DIV - 5 min/DIV.

(4) Time axis resolution 100 points/DIV
(5) Storage capacity
2 M words (8916 - 8919 one unit or 8928 one channel: 20,000 DIV; 8927 one
unit: 10,000 DIV)
(6) Waveform magnification/compression display and print
O Time axis direction: x 10 to x 1/1000
O Voltage axis direction: user-variable display range
(7) Voltage axis resolution
320 dots/DIV (8927), 80 dots/DIV (8916 - 8919, 8928) (magnification factor x 1)
(8) Display format
O Time axis waveform: single, dual, quad, oct screen display
O X-Y waveform: X-Y single, X-Y dual display
(9) Printing
Normal print, A4 print, partial print, screen hard copy. Multiple printing
possible.
(10) High-quality print
Smooth print function approximates analog waveform.
(11) Logging function
Numeric printout of waveform data

6.1 Outline



(12) Pretrigger function
Allows monitoring of signal also before triggering.

(13) Memory segmentation function
Helps to reduce dead time. Up to 63 waveforms corresponding to 25 DIV can
be stored per channel.

(14) Waveform evaluation function detects abnormal waveforms

(15) Processing functions

Waveform processing (arithmetic processing, differential processing etc.)
Waveform parameter processing (frequency measurement, rms measurement
etc.)

6.1 Outline



6.2 Making Settings

6.2.1 Setting the Function Mode

0 The 8846 has three function modes: the memory recorder function mode, the
recorder function mode, and the FFT function mode
O Select the memory recorder function.

Method Screen: STATUS (page 1), CHANNEL(pagel), DISPLAY

1
STATUS MEMOR T97- 4 . .y .
= o T N (g 1. Move the flashing cursor to the position shown in
the figure on the left.
time/div: (1%}1<ms)
: 2. Press [ MEMORY 1.
shot: 2501
(recording time): (Z5ms)
Function key :
1 display Meaning
xock CHANNEL, e (pazsl) ‘?g—zé—zé i : Memory recorder function
| di ition filt 5 =
olor range 2o e T i ooy a . Recorder function
1 e a2y 10genLy - |(cETERD
L o JoH-16 )
o m 2kl 20W) 10,0001V - : FFT function
( 2 )
1
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6.2.2 Setting the Time Axis Range

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

O Time axis range setting expresses the time for 1 DIV.

O The sampling period is 1/100th of the set value for the time axis range. (100
samples/DIV)

Method Screen: STATUS (page 1), DISPLAY

1
oo STATE e WEWORY LU 1. Move the flashing cursor to the time/div item.
i 2. Use the JOG control or the function keys to make
o) the selection.
shot: 2501y
{recording time): (7hme )
Function key .
: Meaning
o g [:d'sp'ay
éﬁé&?ﬁgiée- 0z @) 500 p s (not selectable when 8927 is
: +
use.)
print mode: WAYE @ 1,1.25, 2,25, 5, 10, 20, 50, 100, 200,
smooth print: OFF } = 500 ms,
. 2 1,2,5,10,20 s
wre @ ) o
D EXT (external)

NOTE
% MEMORY % 0 When analog unit 8927 is used, 500 y s/DIV
g cannot be selected.

N 0 Sampling rate is shown below time axis range.
e 0 When time axis range is changed during
e measurement, measurement starts again with
. -1%7 1 the new setting.

P 0 When using the external sampling,: iz Section

21.5
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6.2.3 Setting the Recording Length

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

Method  Screen: STATUS (page 1), DISPLAY

1, 1. Move the flashing cursor to the shot item.
oo TTATE oo VRN \ rasel) T 2. Use the JOG control or the function keys to make
the selection.

i ot Function key - nin
shot: dISpIay g
{recording time): (25me )

@ 25, 50, 100, 200, 500, 1000, 2000,

= 5000, 10000, 20000 DIV
format: SINGLE @ (when 1 unit is used, excluding 8927)
olT o ForE =
super impoge: OFF [:
pr in‘Ehmoda.e : . Wégg
EMOO’ Primc:

} )

ao i a5 @ |

B NOTE
... |* MEMORY =

o __;Ilgéwglﬁg [0 Depending on the number and types of units, the
) recording length is limited as shown in the table
R below.
[l 0 When recording length is changed during
. 1) measurement, measurement starts again with
" 1 the new setting.
csr:  UFF

b
e

Number of Units and Maximum Recording Length

1 2 4 8
1ch 2ch 1ch 2ch 1ch 2ch 1ch 2ch

Number of units

Maximum recording length

DIV 20000 10000 5000 2000 1000

1ch: Only 8916 - 8919, 8928 can be used.
2ch: 8916 - 8919, 8927, 8928 can coexist, or 8927 can be used exclusively. (For the 8928, one
channel corresponds to one unit.)
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6.2.4 Setting the Format

O The style can be set for showing input signal waveforms on the screen display
and recording them on the printer.

O The styles single, dual, quad, oct, X-Y single, and X-Y dual are available. (For
X-Y single and X-Y dual: iz Section 6.2.5, "Using the X-Y Waveform Plots")

(1) Single

Display and record as one graph. (At the most, 16 analog signals and 14
analog + 16 logic signals)

Input waveform

3

(2) Dual

O Display and record as two graphs. (On each graph, at most, 16 analog signals
and 14 analog + 16 logic signals)
O Specify which input channel to use for waveform graph display and recording.

Input waveform

— Graph 1

/W\ — Graph 2

6.2 Making Settings



(3) Quad

O Display and record as four graphs. (On each graph, at most, 16 analog signals
and 14 analog + 8 logic signals)
O Specify which input channel to use for waveform graph display and recording.

Input waveform

m — Graph 1
M/\ — Graph 2
. Graph 3
A Graph 4

(4) Oct

O Display and record as eight graphs. (On each graph, at most, 16 analog signals
and 14 analog + 4 logic signals)
O Specify which input channel to use for waveform graph display and recording.

Input waveform

m — Graph 1
M/\ — Graph 2
— Graph 7
- Graph 8
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Method Screen: STATUS (page 1)

wkk STATUS  wkx MEMORY (pagel} '97- 4-14

14:%5:5 1. Move the flashing cursor to the format item.

time/div: s 2. Use the function keys to select the display
(10@kHz )
GLbnding tine): B> format.
recording times: e D 1/2
Function key .
| 1 display Meaning

format.: ﬂm/
ol YohF L 1] Single (one division only)
super impose: OFF SIHNGLE

print mode: WAYE : Dual (divided into two)
OFF

smooth print:

3
I

: Quad (divided into four)
auto print: OFF
auto save: OFF

: Oct (print only divided into eight)

[ | . switch to 2/2

IFIF]

nr(‘; 1o page 2/2
1o page 2/2
022
Function key .
display Meaning

: X-Y single ( .= Section 6.2.5)

X-Ysingle

: X-Y dual ( = Section 6.2.5)

LLEE

En . Switch to 1/2
topage 1/2

3. If dual, quad, or octo screen display was chosen

sk CHANNEL ook MEMORY (pagel) 97 4- 1 in step 2, determine which input channel to
15:30:27 . . . . .
| v sesition i display on which graph. This setting is made
color range zoom iv pogition filter
graph ( lower ~ upper ) unitgengor] | @ Wlth the CHANNEL screen
o L 0 e | TR @ Press the [ CHAN | key t '|| the CHANNEL
o Cho- ress the ey to call u e
7 B 1 ek C 1@0n\V) 2.5801y - y P
¢ 75~ +75am) screen.
S:ANA WD Gdg (25 2EADIV - . . .
¢ T e T e 5 @ Move the flashing cursor to the point shown in
fioo- the illustration at left.
ER S A R P g e O The illustration shows the setting for CH1.
6. - O Settings for CH2 - CH16 should be made in the
] . &3 same way.
7o ANA l(l 18°C ﬁgZS(”[% b8 C)+1252C?@DI¥MP:K GRAPHL
N % ® Use the function keys to select the graph.
GRAPH3 > @
=
GRAPH4
1]
1o page 2/2
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01/2
Function key .
display Meaning
E : h1l
GRAPH1 Grap
—_— . Graph 2

E : Graph 3 (*1)
GRAPH3
=

: Graph 4 (*1)

GRAPH4
nm . Switch to 2/2
to page 2/2
02/2
Function key .
display Meaning

. Graph 5 (*2)

IFE

. Graph 6 (*2)

=
=2
==
)
=
=z

: Graph 7 (*2)

1

: Graph 8 (*2)

lx]
bl
=
-
=
==

ma . Switch to 1/2
topage 1/2

*1: displays when the quad or oct screen display is selected
*2: displays when the oct screen display is selected
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6.2.5 Using the X-Y Waveform Plots

O Setting the display format to X-Y single or X-Y dual allows up to four X-Y
waveforms to be combined.

O Assign any analog channel to the X axis and Y axis to form the combined plot.

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

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

(1) X-Y single screen

O Display and recording is carried out using only one X-Y graph.
O The X-Y waveforms of graph 1 - graph 4 are shown on one screen.

Input waveform

Y-axis
m S X —
—
X-Y plot
W _,Y ]

X-axis

(2) X-Y dual screen

O Display and recording is carried out using only two X-Y graphs.
O The X-Y waveforms of graph 1 - graph 4 use superimposition of graph 1 and 3
and graph 2 and 4, respectively.

Input waveform

Graph 1, graph 3
/\/\/>x1
\W>w

/\/\/9%
W%Yll
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Method
(1) STATUS screen settings

ook STATUS  sokx MEMORY (pagel) '97- 4-14 . .
14:36:%6 1. Move the flashing cursor to the format item.
time/div: s, 2. Use the function key to call up page 2/2.
Z
hot.: DIV - i - i
RN 0 3. Select [ X-Y single ] or [ X-Y dual ] using the
function keys.
|
format: m'/
dot-line: LINE
roll mode: OFF
suUper impose: OFF
print mode: WAVE
smooth print: OFF Im
auto print: OFF 3
auto zave: OFF %-Ydual
[N ]2]
topage 1/2

(2) CHANNEL screen settings

1 1. Press the | CHAN | key to call up the CHANNEL
screen.
sokk CHENNEL sxx  MEMORY (pagel) "97- 4- 1 . -
15:33:38 If X-Y single or X-Y dual was selected with the
T e ot ) i Habera STATUS screen, the graph items are shown, as
o BNA ¢ i L GEDIY - 0
! ¢ e Y o i’ﬁ follows.
e e Graph 1: x1 and y1 combined plot
3. Bk (1) 5.ADIV - Graph 2: x2 and y2 combined plot
4 =Bt~ +hlln) .
N ! ! Graph 3: x3 and y3 combined plot
Graph 4: x4 and y4 combined plot
oo BN ( 5min§5@(v~ 10miy +5@50?@D%]¥/RMS
;. . Move the flashing cursor to the point shown in
- the illustration and use the function keys to
T NG 18°C =k ¢ 207y B AEDIV - OFF . -
( -loge- 06 VP | specify display OFF and waveform color.
L ___ |
¢ — OFF, color 1 - color 16
# 2 dark ) .
gl gt guge gedt | - Set the X-axis channel.
vl: CHi vZ: CH3 w3 CH3 wd: CH3 # 3¢ dark ) Function key
A : Meanin
\ tulS d|Sp|ay g
)
432 CH1 to CH16
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4. Set the Y-axis channel in the same way as the X-axis channel.
5. Make the same setting for graphs 2 - 4.

Reference  The graph setting can also be carried out with the key while the
screen is in measurement display mode ( iz Section 20.3).

Partial X-Y plot

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

Method 1. Display the captured waveform data, using a format other than X-Y single
or X-Y dual.

2. Use the A/B cursors to specify the desired portion for plotting ( iz Section
19.2).

3. Press the key to call up the STATUS screen.
4. Carry out combined plotting as described above.

e 1= 13 Bl Bt d. s | |6-Aie=0. G0dns |
174472, 360 H L2 290 He |1 |Leiel0i Bz |x MEWORY % * MEMORY x
o : ! : :
UL TORNE SR UL DU O TROOE SOV SO trig: trig;
: ! SINGLE SINGLE
! 51 LEVEL 51 LEYEL
i @t 505
' e pre-t: pre-t:
: oS
§ / |eimesgiv: time/div:
! 2. Bms : FE : FE B
i %] : : : : : :
! PN [C 2. 5ms) : E : N
! "L Aghot: shot:
: 2501V : FE : FE 2801V
X-Y plot Ty
- esr: e cer:  OFF
; —_— .
5 L)
| == graphl:ll graphz:0 graph3:0 graphd:0
\{*‘E‘I x]: CHL %2t CHL x3: CHL x4: CHI
croll mode vl vZ: CHL ¥3: CHL vd: CHI

f—

Specified portion for X-Y plotting
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6.2.6 Setting the Interpolation Function

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.

T

VA VA

Line Display (with interpolation) Dot Display
Method  Screen: STATUS (page 1)
xax STATUS oo MEMORY (pazel) 'G7- 4-14 1. Move the flashing cursor to the dot-line item.
14:37:28
2. Use the function keys to make the selection.
time/div: (1@@%{&?)
b ding tine) o
recording time): me FUnCtion key )
display Meaning
-1 Linear interpolation is not performed.
format: SINGLE — | < | : The sampled data is displayed just as
fotT O it comes.
SupeTRose: o /EN/E\ : Linear interpolation is performed.
arint mode: VAR The display is easier on the eye. High
smooth print: OFF speed display is available when
compression is being performed.
auto print: OFF
auto save: OFF
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6.2.7 Setting the Roll Mode

O This mode can be used at a time axis range setting of 20 ms/DIV or slower.

O In normal recording, the waveform is displayed only after all data of the
recording length have been captured. At low sampling speed settings, this will
cause a considerable delay between the start of measurement and the
appearance of the waveform on the display.

O When local mode is set to ON, the waveform is displayed immediately at the
start of recording (the screen scrolls).

Method  Screen: STATUS (page 1)

1. Move the flashing cursor to the roll mode item.

o TR e SR i 2. Use the function keys to make the selection.
Function key ;
o . Meaning
t. div:
ey A display
08 g tines: e % : Roll mode off
1 L. : Roll mode on
OH
fornat: SINGLE P
dot-line: LINE
rg%l rlngceie: —]

super impoge: OFF

print mode: WAVE
smooth print: OFF

auto print: OFF
auto save: OFF

J

L

0 When the roll mode function is ON, the
superimposition function and averaging function
can not be used.

O Local mode is not available when an external
sampling signal is used.

O When the roll mode function is on and then the

Time axis Logging interval i : . . ]

magnification 99y numerical output is carried out with normal print

x 10 100 (auto), the maximum output interval for the time

x5 100 axis magnification is as shown in the left table.

i i %88 It is not possible to print more than these output

x 1/2 50 intervals.

x 1/5 100

x 1/10 50

x 1/20 5

x 1/50 5

x 1/100 5

x 1/200 1

x 1/500 5

x 1/1000 1
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6.2.8 Superimpose

O Overlay is performed without clearing the currently displayed waveform (if
trigger mode is REPEAT, AUTO, or AUTO STOP).
O This allows comparison to the immediately preceding waveform.

. ‘ C e mEMORY
7] trig:
| TREPEAT
51 LEVEL
1
X pre-t:
-‘-,‘.‘a‘. O
\ss:s\: time/div:
i 21
1 \::S\‘\\\ (
e
cer:  OFF
B L
e | —]
Method  Screen: STATUS (page 1)
o STAME e WOWOY e 1. Move the flashing cursor to the superimpose item.
i - 2. Use the function keys to make the selection.
. e Function key
; : Meanin
(iggg;ding time): %ggr{wg) dISplay g
% Not perform superimpose
format: SINGLE 1 .
—]1 . / '
dot 1 ime: ng // ﬁ" : Perform superimpose
auper impoge:
print mode: WAVE
smooth print: OFF I n
OFF
, 2
auto print: OFF e
auto save: OFF 0N
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0 If trigger mode is SINGLE, measurement terminates after one set of data has
been collected. Therefore the overlay setting is invalid.

0 While the overlay function is being used, waveform scrolling and waveform
evaluation cannot be carried out.

0 When normal printing (i Section 19.2.1) is carried out, only the last
waveform will be printed.

0 If one of the following settings is changed, the overlay waveform display
terminates and only the last waveform is shown:
(D Screen zoom ratio (along time axis or voltage axis)
@ Display format
@ Waveform interpolation
@ Waveform display or store channel
® X axis or Y axis during X-Y display

0 When the key is pressed again during recording, all overlaid
waveforms are erased (including the last waveform).

6.2.9 Other Settings (STATUS Screen)

For details, refer to the following sections.

wxx STATUS soex  JEAGHN (pagel) '97- 4-14
14:59:56
time/div: Ims
(10@kHz>
shot: 2501V
(recording time): (Z5ms)
I3~ Section 12.2
format: SINGLE i
forngt: NeLE Iz~ Section 12.3
roll mode: OFF
super impose: OFF
print mode: WAYE
smooth print: OFF
s | — 5 Section 12.5.2
auto print: OFF — || &
auto save: OFF | REI:[IRI)
13~ Section 13.5.1 (2)

Status Screen (page 1)
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(paged) "97- 41

.90
trig mode: re-trig: i 16:38:56

trigger source: OF 1 . Chapter 10
T e i

chg : OFF

ch3 : OFF

chd @ -

chb : OFF

cht @ -

ch? : OFF

chg : - H
L
SINGLE
REPEAT
_‘FL STOP
external: OFF AUTO STOP
timer source: OFF C]

Status Screen (page 2)

(page3) '97-4-1
- 16:31:38
memory div: | (FF

—

| 1= Chapter 17

I average: OFF ’—"If—/’_; = Chapter 18

wave comparizon: OFF = Chaptel’ 16

—_ 1 [ Chapter 15

measurement:

_
]

Status Screen (page 3)

(PAGE4y " 97- 4- 1
16:32:73

1> Chapter 14

wave calculation: \

Status Screen (page 4)
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6.3 Settings on the Display Screen and Auto Settings

Explains the setting items on the Display screen and the auto-setting of the
voltage axis and time axis.

6.3.1 Setting Magnification/Compression Along the Time Axis

O The magnification/compression ratio along the time axis can be set.
O By magnifying the waveform, detailed observations can be made. By
compressing the waveform, an entire change can be promptly apprehended.

.. |% MEMORY =

P P f f ‘ : : L L +

: P P P trig:
@ H H H H H H SINGLE
’ = i s LBVEL
U U U 1

x 1/5

6.3 Settings on the Display Screen and Auto Settings



Method  Screen: DISPLAY

* MEMORY *
1. Move the flashing cursor to the position shown in
the figure on the left.

trig:
SINGLE
51 OFF

o 2. Use the JOG control or the function keys to
Eine/diy: select the magnification/compression ratio.

. 1 .
¢ m Function key

DIV display Meaning

x 10, x 5, x 2, x 1, x 1/2, x 1/5,
x 1/10, x 1/20, x 1/50, x 1/100,
x 1/200, 1/400, x 1/500, x 1/1000

LUt

*K wave nob exigh %k

0 The magnification/compression factor can be changed also after measurement
is completed.

0 To display the long recording length with compressed when the interpolation
function is set to dot, it takes about maximum 80 seconds.

Reference The key can be used to check which position within the entire
recording length is occupied by the currently shown waveform ( iz Section
20.4).

6.3.2 Making Channel Settings

While the screen is in measurement display mode, the | CH. SET | key can be
used to make settings for the various channels ( == Section 20.3).

[ ———PRINTER )
[ PRINT ] [ COPY ] [ FEED ]
r \. J
LEVEL
MON. ] ~
- KNOB —
VALUE
o — E] CH. SET | key:
[_JWAVE - ABCSR .
Serves to make channel settings
in measurement display mode.
m
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6.3.3 Automatic Setting of Time Axis and Voltage Axis
(Auto Range Function)

This function automatically selects the time axis range (TIME/DIV), voltage
axis range (V/DIV) and zero position.

Method 1. Press the key.

MENU
STATUS CHAN DISP
SYSTEM FILE AUTO
.

2. Use the function keys to make the selection.

Function key display = Meaning

futoRange  : Auto range (only display)

% : Enable auto range function
{exec)
: Disable auto range function
cancel

3. Press [ exec |. The automatic range setting is made and measurement
starts.
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When the auto range function is used to start the measurement, the following
items are changed.

(1) Channel settings

0 Range and position e Automatically set
O Low-pass filter o OFF (all channels)
|:| Input Coupling ................................... DC

(2) Trigger parameters
O Trigger source AND/OR oo OR
O Internal trigger Only channel with lowest number of all
active display channels is set to ON, other
channels are OFF (if difference between
maximum and minimum value is large).

O Trigger type Level trigger: trigger level automatically set
(only 1 channel)

|:| Trigger mOde ...................................... AUtO

|:| Trigger fllter ....................................... OFF

|:| Pretrigger ............................................ 20%

0O External trigger, timer trigger-- OFF

(3) STATUS settings
O Time axis range (TIME/DIV) - Automatically set

O Time axis magnification/compression,
voltage axis magnification - x 1

00 Memory segmentation - OFF

0 The time axis range is set using the channel with lowest number of all active
display channels. (The setting is made so that out of 25 DIV units, a cycle of 1

- 2.5 is recorded.)

0 If the channel for which the time axis range has been set is at the maximum
sensitivity range (8916, 8917, 8919: 5 mV/DIV, 8918: 100 /DIV, 8927: 20
mV/DIV, 8928: 20 u € ) and the difference between the maximum and
minimum input signal level is 1 DIV or less, the next higher channel is used
for time axis range setting.

0 If range setting cannot be performed for all active channels, the measurement
is terminated with a warning message.

0 When the WAVEDA.B CSR LED is lit on the DISPLAY screen, the key
is invalid.
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6.4 Start and Stop Measurement Operation

Method

To start the measurement:

Press the key and the LED lights

To stop the measurement:

Press the key.

Trigger mode and measurement operation

(1) When trigger mode is SINGLE

O After | START | key has been pressed, data recording starts when trigger
conditions are met.

0 When data corresponding to recording length have been stored in memory,
measurement stops also without pressing the | STOP | key.

T 000Trigger

Trigger standby 7] R q
ecor
|

| Recording length
Measurement start 0000000 Measurement end

(2) When trigger mode is REPEAT

O After key has been pressed, data recording starts when trigger
conditions are met.

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

0 When key is pressed, measurement stops after data corresponding to
recording length have been stored in memory.

ki ooTrigger

Trigger standby T Record
|

| " g
Recording length

Measurement
start

Press| STOP | key. Measurement ends after
recording length data have been stored.
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(3) When trigger mode is AUTO

0 When key is pressed, unit waits for about 1 second for trigger
conditions to be met. After this interval, data recording starts, regardless of
trigger state.

O Data are recorded repeatedly and memory contents are overwritten.

00 When key is pressed, measurement stops after data corresponding to
recording length have been stored in memory.

Rl 00Trigger
I oceurs or 1 second elapses
| 0 Record

| Recording length
Measurement
start

Press| STOP | key. Measurement ends after
recording Tength data have been stored.

(4) When trigger mode is AUTO STOP

0 When key was pressed and trigger conditions are met, data recording
starts and continues until data corresponding to recording length have been
stored in memory.

O Unit waits for about 1 second. If trigger conditions are not met, data recording
starts and continues until data corresponding to recording length have been
stored in memory. This process is repeated until trigger conditions are met.

0 When key is pressed in trigger standby condition, measurement stops
after data corresponding to recording length have been stored in memory.

ki ooTrigger
i occurs or 1 second elapses Measurement ends

- =

Recording length
Measurement

start
If measurement was started

after 1 second has elapsed

Press| STOP | key. Measurement ends after
recording length data have been stored.

6.4 Start and Stop Measurement Operation



Stopping measurement

— D Press| STOP |key once to terminate

measurement after recording length data are

‘ @ Press| STOP | key twice to terminate

\ \ measurement immediately.

@ Pressing key once

O When| STOP | key is pressed once, data recording continues until data
corresponding to recording length have been stored in memory. (LED above

key is lit.)
O If [ START | key is pressed after key was pressed once and before

waveform data recording is completed, the measurement is restarted.

@ Pressing key twice

0 When key is pressed twice, waveform recording is stopped
immediately.

O If trigger mode is SINGLE, or if recording length is maximum length, the
waveform is not displayed.

O If trigger mode is REPEAT, AUTO, or AUTO STOP and if recording length is below
maximum length, the previously stored waveform is displayed.

O If time axis range is 20 ms/DIV or slower, the waveform up to the current
point is displayed.
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Chapter 7
Recorder Function

7.1 Outline

(1) Real-time recording of input signal data on MO or printer paper

(2) All input channel data are recorded on the same time axis.

Since data for all channels can be superimposed, the relative relationship
between input signals can be observed visually.

(3) Time axis setting
Up to 21 steps: 1.25 ms//DIV - 1 h/DIV.

(4) Time axis resolution 100 points/DIV

(5) Waveform magnification/compression display and printout

O Time axis direction: x 10 to x 1/1000
O Voltage axis direction: variable display range up to 10 y V/DIV - 100 V/DIV,
10 p V steps

(6) Voltage axis resolution
320 dots/DIV (8927), 80 dots/DIV (8916 - 8919, 8928) (magnification factor x 1)

(7) Display format

Time axis waveform: single, dual, quad, octo screen display
(8) High-quality print

Smooth print function approximates analog waveform.
(9) Logging function

Numeric printout of waveform data

(10) Waveform parameter processing (frequency measurement, rms measurement
etc.)

(11) Voice memo function using a microphone (using a MO disk)

(12) Recorded waveform data can be transferred to memory recorder function

7.1 Outline




7.2 Making Settings

7.2.1 Setting the Function Mode

0 The 8846 has three function modes: the memory recorder function mode, the
recorder function mode, and the FFT function mode
O Select the recorder function.

Method Screen: STATUS (page 1), CHANNEL(pagel), DISPLAY

1
o SRS o ENED A 1. Move the flashing cursor to the position shown in
the figure on the left.
e/ 2, 2. Press [ RECORDER 1.
time/div zoom: #]
{ P /DY)
Function key ;
1 display Meaning
xock CHANNEL, ¢ RECORD (pazsl) ‘%T@gfﬁ : Memory recorder function
eoler ”n%eﬁ&“f E/S}i);&)%r )pOSiﬁa?g&gé#ES; a : Recorder function
;AN i o1y - [[2TER
! T JoH-16 )
7. W v (e 10 DIV - : FFT function
( -2~ 201>
1
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7.2.2 Setting the Time Axis Range

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

Method  Screen: STATUS (page 1), DISPLAY

oo SEC e PR el 1. Move the flashing cursor to the time/div item.

2. Use the JOG control or the function keys to make

tine/div: i) — 1 the selection.

/

time/div zoom:

]
4 6ms /DIV)

recording time: L6]516% 161 55 65 FUnCtion key

fornat: SINGLE display
dot-line: LINE

Meaning

1.25, 2, 2.5, 5, 10, 20, 50,
100, 200, 500 ms,
1,2,5,10, 20 s,

1, 2,5, 10, 20 min,

lh

EXT (external)

recording medium: OFF

print mode: WAVE
smooth print: OFF + 2

LUk
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0 Time axis range settings depend on the number and type of installed units.

Time Axis Range and Number of Units

1 2 4 8
1ch | 2ch* | 1ch 2ch 1ch 2ch 1ch 2ch

Number of units

Upper time axis range limit | . o5 5 10 20
ms/DIV

1ch: (1 channel) Only 8916 - 8919, 8928 can be used.
2ch: (2 channels) 8916 - 8919, 8927, 8928 can coexist, or 8927 can be used exclusively.

(For the 8928, one channel corresponds to one unit.)

* When using only one 8927 unit, range selection up to 1.25 mV/DIV is possible,
but only 1 channel can be used.

O When using external sampling for the recorder, data dropouts may occur at
sampling frequencies above 80 kHz.

O When time axis range is changed during measurement, measurement starts
again with the new setting.

O The magnification ratio of the screen display using external sampling depend
on the number of installed units.

Magnification Ratio and Number of Units (at external sampling)

1 2 4 8
1ch 2ch 1ch 2ch 1ch 2ch 1ch 2ch

Number of units

Magnification ratio
(maximum value) 1/800 1/400 1/200 1/100 1/50

1ch: Only 8916 - 8919, 8928 can be used.
2ch: 8916 - 8919, 8927, 8928 can coexist, or 8927 can be used exclusively.

(For the 8928, one channel corresponds to one unit.)

O When carrying out measurement with a fast time axis range, use an MO disk
which has been newly formatted by the 8846. For details, see Section 13.10.4.
(If the MO disk has had frequent file additions and deletions made, the

resulting fragmentation may cause recording to be lost, and the measurement
to stop.)
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7.2.3 Setting the Magnification Along the Time Axis

O The magnification ratio along the time axis can be set and changed.
0 By magnifying the waveform, detailed observations can be made. By
compressing the waveform, an entire change can be promptly apprehended.

Method  Screen: STATUS (page 1), DISPLAY

ik STATUS sk RECORD

tpagel)

98- 1-29

time/div:

time/div zoom:

recording time:

format:
dot-line:

recording medium:

print mode:
smooth print:

4

2B
(5kHz)
oms /DIV)

BBBADENEEmEs:

SINGLE
LINE

OFF
WAVE

OFF

OFF

B8:41:56

|

R Wave Tar >xlst ** B O P S

—1

=

1. Move the flashing cursor to the time/div zoom item.

2. Use the JOG control or the function keys to set
the the magnification ratio.

Function key

Meaning

=3
7
°
D
<

10, x 5, x 2, x 1, x 1/2, x 1/5,
1/10, x 1/20, x 1/50, x 1/100,
1/200, 1/400, x 1/500, x 1/1000,
1/20000, x 1/50000, x 1/100000

X X X X

LUk

NOTE

0 Compression of a waveform takes longer than
magnification. The higher the compression
factor, the more time will be required until the
display appears.

0 The magnification ratio during measurement
depend on the time axis
( = Section 12.5.3)
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For higher-resolution time axis compression

By choosing a different ratio setting, you can increase the detail resolution of
time axis compression.

Method Screen: STATUS (page 1), DISPLAY

1. Move the flashing cursor to the position shown in

xex STATUS s RECORD (pazel) ' G- 1-79 the figure on the left.
86:42:47

2. Use the JOG control or the function keys to

time/div: Lre, change the time for one division.

Function key
display

time/div zoom: Meaning

®
P 01y |

1
recording time: BEAdBEHEEmADs @
format: SINGLE [ + . .
dot-line: LINE @ time axis x 1 to x 2880000
recording medium: OFF —
print mode: WAVE
smooth print: OFF +
mic OFF i]

* RECORD x
trig:
SINGLE

FF

OFF

9]
W@
“

. . . . ___ _
5 LEs ) -
B
N
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The setting values are shown in the table below.

Time axis (TIME/DIV) and compression ratio (reciprocal for magnification ratio)

time axis time axis display
(TMEDN)| 0 s | ma | ms | ms | ms | ms | ms | ms | ms | LS| 25| 55(205205) win | min | min | min | min | 1"
1.25ms| 1 |0 | 2 | 4 | 8 |16 | 40 | 80 | 160|400 |800 |1.6k| 4k | 8k | 16k | 48k | 96k |240k|480k/960k2880K
2ms 0| 1|0 |0 |5 |10| 25|50 |100 250|500| 1k |2.5k| 5k | 10k | 30k | 60k [150k|/300k|600k|1800K
25ms (O | O | 1|2 | 4| 8 |20 40|80 200|400|800| 2k | 4k | 8k | 24k | 48k [120k|240k|480k|1440K
5ms O |0 |0 | 1] 2] 41020 40 |[100(200|400| 1k | 2k | 4k |12k | 24k | 60k |120k|240k| 720k
10ms |O |0 |0 |0 | 1|2 |5]10| 20|50 100|200 500| 1k | 2k | 6k |12k | 30k | 60k |120k| 360k
20ms (O |0 |0 |0 |0 |10 |5]10|25]50/|100/250|500 1k | 3k | 6k |15k |30k | 60k | 180k
50ms |0 |O |0 |0 |0 0] 1| 2] 4 |10/20 40 |100|200|400|1.2k|2.4k| 6k |12k | 24k | 72k
100ms (0O |O |0 |0 |0 |DO |0 | 1|2 ] 5]10/| 20|50 |100|200|600|1.2k| 3k | 6k |12k | 36k
200ms (O |0 |OD |0 |0 |0 |0 |0 |1|0|5/10)|25]50/|100|300|600|1.5k| 3k | 6k | 18k
500ms |0 |0 |0 |0 |0 |0 |0 (0|0 /|1] 2| 41020/ 40 |120(240|600 1.2k|2.4k| 7.2k
ls Oo|o0o|0|o0o|D0|0|0|0 |0 |0]1]2)|5]/10|20]60 |120(300|600|1.2k|3.6k
2s 0o|o0o|0O|0o|D0|O0|0|0 |0 |0 |O0]21|01|5) 103060 |150|300|600| 1.8k
5s 0o|0|/0|0|0|0|0|0|0|D0 |0 |0 |1]| 2| 4/|12|24]|60/|120(240|720
10s 0o|o0o|/0D|0|D0D|0|0|0|O0|D0|O0|D0|0|21)|2|6|12|30]|60/|120|360
20's 0o|o|o0D|o|D0D|0|0|0|O0|D0|O0|D0|O0O|DO 1|36/ |15|30]60]180
1 min o|o|o|o|D0D|O0|0|0|O0|0|O0|D0D|O0|D0|O0}1)|2]5]|10/[20] 60
2 min o|o|/oOD|0|/D0D|O0|O0|0|O0|D|O0|D|O0|D|O0|O|1|0]|5]|10] 30
5 min o|o0|/0O|0|D|O0|0|0|O0|0|O0|D|O0|O0|0 (OO0} 1]2]|4]12
10min (O |O |0 |O |0 |0 |0 |D0|O0|D0|0 0|0 0|00 |00} 1]2
20min |O |0 |O|O0|D0|O|DO0|0O|O0|0|O0|D0|O0|DO0|0 0|0 0|01
1h o|o0o|/OD|O0|D|O0|O0|O0|O0|D|O0|D|O0|D0|0|O0|0|0|D0|O

0 O cannot be set

Time axis settings depend on the number of installed units.
Time Axis Range and Number of Units
Number of units 1 2 4 8 16
Magnification ratio to 960 k | to 480 k to 280 k to 120 k to 60 k
Reference The key can be used to check which position within the entire

recording length is occupied by the currently shown waveform ( iz Section
20.4).
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7.2.4 Setting the Recording Time

This setting determines for how long the input signal will be recorded.

Method Screen: STATUS (page 1), DISPLAY

oo STATE e REORD froseh) oL 1. Move the flashing cursor to the recording time
item.
e/ & 2. Use the JOG control or the function keys to
/iy coom: |+ 1 select the recording time.
recording tine:  WOJ0OMEE: — | [0 When time setting is enabled
format: SINGLE 1
g e LINE Functlgir;pligy Meaning
recording medium: OFF

print mode: WAVE
zmooth print: OFF

> 1 second - 366 days 23 h 59 min 59 s
mic: OFF

~
N

et

i

. Continuous recording (until STOP
" key is pressed or printer paper runs
out)

F

e
=
=
—

0 When continuous recording is enabled

Function key
display

¢ |x RECORD x

rig:
SINGLE
OFF

Meaning

7 ot
by

ms

—
ST N
= =
E
=

L e time:

UL

. Switch to time setting

2 O When recording length is changed during

measurement, measurement starts again with

%“’ the new setting.

O Data immediately preceding the recording stop
operation are stored in internal memory. For the
length of the stored data, see NOTE in Section
7.2.6," Setting the Recording Medium".

i
@ NOTE
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7.2.5 Setting the Format

O The style can be set for showing input signal waveforms on the screen display

and recording them on the printer.
O The styles single, dual, quad, and oct are available.

(1) Single
Display and record as one graph. (At the most, 16 analog signals and 14
analog + 16 logic signals)

Input waveform

=+

(2) Dual

O Display and record as two graphs. (On each graph, at most, 16 analog signals

and 14 analog + 16 logic signals)
O Specify which input channel to use for waveform graph display and recording.

Input waveform

Graph 1

—_— Graph 2
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(3) Quad

O Display and record as four graphs. (On each graph, at most, 16 analog signals
and 14 analog + 16 logic signals)
O Specify which input channel to use for waveform graph display and recording.

Input waveform

m — Graph 1
M/\ — Graph 2
., Graph 3
- Graph 4

(4) Oct

O Display and record as eight graphs. (On each graph, at most, 16 analog signals
and 14 analog + 16 logic signals)
O Specify which input channel to use for waveform graph display and recording.

Input waveform

m . Graph 1
/W\ — Graph 2
—_— Graph 7
. Graph 8
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Method Screen: STATUS (page 1)

1. Move the flashing cursor to the format item.

®kk  STATUS  wkx  RECORD (pagel} ' 93- 1-29

2475 2. Use the function keys to select the format.
Function key
time/div: s display Meaning
(5kHe}

. Single (one division only)

time/div zoom: %1
{ 20me /DIY) SINGLE

ding tine:  GOBADGNBANDD L .
Feerae e e : Dual (divided into two)

e

peliis e 1
lot-1ire: - .
— : Quad (divided into four)
recording medium: OFF . - . .
E . Oct (print only divided into eight)
print mode: WAVE I I:l 0Ly
zmooth print: OFF SINGLE

mic: .
3. If dual, quad, or octo screen display was chosen
=
=

in step 2, determine which input channel to
D display on which graph. This setting is made
with the CHANNEL screen.

@ Press the key to call up the CHANNEL

C? @ screen.
X , @ Move the flashing cursor to the point shown in
sk CHANNEL  skx  RECORD (pagel) "97- 4- 1 . .
19:16:04 the illustration at left.
i Sl g M AR O The illustration shows the setting for CH1.
B e il 7.4 0 Settings for CH2 - CH16 should be made in the
to CHI-16
Z: 1 i<k (O 1@EmY) 2.56DIY = same Way.
( ~F5m~ 250 .
e Bl S (B 2500 - 0 Use the function keys to select the graph.
625~ 46250
L - 0112
' Function key Meanin
B N L G (7 28NN o display 9
£ - E : Graph 1
E GRAPH1
R e s GR"PM E . Graph 2
g : - GRAPHZ GRAFHZ
GRAPH3 GRAPH 3 : Graph 3 (*l)
=) == | . Graph 4 (1
= e
1o page 2/2 . .
o] Switch to page 2/2
02/2
Function ke .
displaz Meaning
§ : Graph 5 (*2
GRAPHS P ( )
*1: displays when the quad or oct screen sganpus : Graph 6 (*2)
is selected
) ) % : Graph 7 (*2)
*2: displays when the oct screen is GRAPH 7
selected E= | : Graphs(*2)
GRAPHS
Eﬂ . Switch to page 1/2
topage1/2
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7.2.6 Setting the Interpolation Function

Set the input waveform (sampling data) to display or print as dot or linear
interpolation.

Linel linear interpolation Dot

Method Screen: STATUS (page 1)

1. Move the flashing cursor to the dot-line item.

sk STATUS skx RECORD (pagel) 98- 1-29 B )
25:4: 17 2. Use the function keys to make the selection.
Function key .
tine/div: s, display Meaning
time/div zoom: ><1 e Linear interpolation is not performed.
T 2me/ITV) var | ¢ The sampled data is displayed just as
recording tine:  ODOJUBHABNEGs ~ o~ It comes.
LIHE  Linear interpolation is performed.
format: i 1 The display is easier on the eye.
High speed display is available when
compression is being performed.
recording medium: OFF
print mode: WAVE [ :
zmooth print: OFF [:
mic OFF

- @
)

When carrying out real-time printing (waveform is
printed as it is being captured

( = Section 12.9.3), the display is a line also when
DOT is selected.
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7.2.7 Setting the Recording Medium

This setting determines whether the measurement data are printed out in real
time, recorded on MO, or not recorded (recorded in the internal memory).

Method Screen: STATUS (page 1), DISPLAY

oo SINIR e RO (pacel) o8 122 1. Move the flashing cursor to the recording medium
item.
ime/div: B, 2. Use the function keys to make the selection.
time/div zoom: ( 2@ms/D>I<\1f) FUnCti((j)ln kley Meaning
recording time: L4155 6 611G GG ] ISplay

format: CINGLE : No recording (display only)

dot-line: LINE

- Print data on printer
( > Section 12.5.3)

- Record data on MO
( > Section 13.5.2)

recording medium: OFH]

print mode: WAVE
zmooth print: OFF

mic: OFF

Also when recording medium is OFF, data

J— immediately preceding the recording stop operation

R are stored in internal memory. The length of the
o stored data is determined by the following

equations (1 M = 10°).

time/div:

: Zﬂms1
e tf@r_n:)
o %ﬁ@@@ 0 Only 8916 - 8919, 8928 can be used
JURRETURTE SOOI L/ ke
oo [mediunc Time axis range(s/DIV)x 1.8 M
- 1 Recording time (s) = ge( )
cer:  OFF Number of unitsx 100

[0 8927 one unit can be used
Time axis range(s/DIV)x 1.8 M

2 Recording time (s) =
Number of channelsx 100

- ) 08916 - 8919, 8927, and 8928 can coexist, or
C] 8927 can be used exclusively

Time axis range(s/DIV)x 1.8 M

§ E**'Zwa\}e”ndf fo%t”**' § it § Recording time (S) _

Number of unitsx 200

(For the 8928, one channel corresponds to one unit.)
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7.2.8 Recording a Voice Memo

O When MO is selected as a recording medium, a voice memo can be recorded
along with the waveform data.
O During playback, the voice memo is reproduced along with the monitored

output ( iz Section 13.6.2).

Method Screen: STATUS (page 1)

1. Set the items time/div and recording medium on the

wkk STATUS sk RECORD (pagel) "98- 1-29

05:50: 07 STATUS screen (page 1) as follows.
Ltime/div: (%Eans) D tlme/dlv
: Choose a setting between 1.25 ms/DIV and 10
time/div zoom: x|
¢ 20me/DIV) ms/DIV
recording time: 51675 <16 515 6 5 6 . .
O recording medium
e i MO

recording medium: OFF NOTE

print mode: WAYE A } } A }
smooth print: OFF 3 When time axis sampling is set to a slow setting
such as 20 ms/DIV or more, the voice memo will

X become garbled.
2. Move the flashing cursor to the mic item.

mic:

[ [ efe

3. Use the JOG control or the function keys to make
the setting.

Function key

Meaning

=]
)
°
)
<

. Increase channel number

. Decrease channel number

LLUete

When the microphone is used, one channel will become unavailable. (On the
CHANNEL screen, mic is displayed.

4. Connect the microphone to the MIC jack.

For information on microphone types and connection: iz Section 21.7.

5. Press the key to start the measurement. When trigger has occurred
and the waveform is being recorded, voice memo recording is possible.

Speak into the microphone from a distance of about 10 to 20 cm, to prevent
distortion.
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7.2.9 Transferring Data to the Memory Recorder Function

The waveform data stored in recorder function can be transferred to memory
recorder function.

Data which can be transferred

O Waveform data stored in memory immediately before stopping recording

operation.
0 Waveform data recorded on a MO disk. (REC file)

Data length transferred

The waveform of the following data length is transferred from the left end of
the display screen.

Data length transferred (s) = time axis (s/DIV) when recording x recording length
in memory recorder function which is set before transferring.

Method  Screen: DISPLAY (recorder) -» STATUS, DISPLAY (memory recorder) -
STATUS (recorder)

1. Record the data in recorder function, or load the
8 waveform data from a MO disk.

2. Scroll the waveform on the display screen and
specify the start position (left end of the screen)
to transfer data.
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o STATLS e HEIORY pagel) 9 620 3. Set the item shot on the STATUS screen (page 1)
10:35:01 or display screen in memory recorder function.
Cine/div: y (> Section 6.2.3)
(160Hz)
zhot:
(recording time): (Zhs)
format: SINGLE
dot-line: LINE
roll mode:
super impose: OFF
pr inthmodg: . ng%
BMoo Primc:
e i o
(pazed) 97 620 4. Move the flashing cursor to the change to MEMORY
10:37:67 . -
measurerent.: OFF function item on the STATUS screen in recorder

function (page 3), and press the [exec] key.

I change to MEMORY function

5. The data is transferred and the waveform is

L “sm displayed on the display screen in memory
Sl LA recorder function.
" pre-t:

3

L time/’divis

0 If the recording length in memory recorder
function is set to maximum recording length, the
data can not be transferred. (= Section 6.2.3)

0 The waveform data which is measured by using
the 8927 unit, with 1.25 or 2ms/DIV time axis
range cannot be transferred.

0 When measuring with time axis range (10, 20
min, or 1h/DIV) in recorder function only, the
waveform data can be transferred.

7.2 Making Settings



7.2.10 Other Settings

For details, refer to the following sections.

ook STATUS oex  [RERATAN (pagel) 98- 1-29
B5:52:04
time/div: i
(BkHz)
time/div zoom: =l
( ome /DTN
recording time: 05 5 5 G G L
format: SINGLE
dot-line: LINE
recording medium: OFF | — Iz~ Section 12.2
print mode: WAYE
smooth print: OFF — |
| = Section 12.3
mic OFF

Status Screen (page 1)

(page?) "97-4-1
trig mode: /w’/ = Chapter 10
trigeger source: OR
aralog trisser %
chl : OFF
chZ : OFF
ch3 : OFF
chd : -
chs : OFF
chh : -
ch? : OFF
chd @ - I aﬁ_
SINGLE
REPEAT
external: OFF D
Limer gource: OFF D

Status Screen (page 2)

7.2 Making Settings



(page3) '97-7-1
13:10:20

meagUrenant.: — |

|

| 1= Chapter 15

I change to MEMORY function {execute)

=
n
n

uld

Status Screen (page 3)

7.2 Making Settings



7.3 Settings on the Display Screen and Auto Settings

Explains the setting items on the Display screen and the auto-setting of the
voltage axis and time axis.

7.3.1 Making Channel Settings

While the screen is in measurement display mode, the | CH. SET | key can be
used to make settings for the various channels ( == Section 20.3).

[ ———PRINTER )
[ PRINT ] [ COPY ] [ FEED ]
r \. J
LEVEL
MON. ] ~
KNOB —
I VALUE .
CHSET E] CH. SET | key:
[_JWAVE - ABCSR .
Serves to make channel settings
in measurement display mode.
H
72\

7.3.2 Automatic Setting of Time Axis and Voltage Axis
(Auto Range Function)

This function automatically selects the time axis range (TIME/DIV), voltage
axis range (V/DIV) and zero position.

Method 1. Press the key.

r

MENU
STATUS CHAN DISP
SYSTEM FILE AUTO
.

7.3 Settings on the Display Screen and Auto Settings



2. Use the function keys to make the selection.

Function key display = Meaning

futoRange  : Auto range (only display)

% : Enable auto range function
{exec)
: Disable auto range function
cancel

3. Press [ exec |. The automatic range setting is made and measurement
starts.

When the auto range function is used to start the measurement, the following
items are changed.

(1) Channel settings

0 Range and position Automatically set
O Low-pass filter-ooeee OFF (all channels)
O Input coupling - DC

(2) Trigger parameters

O Trigger source AND/OR - OR

O Internal trigger o Only channel with lowest number of all active
display channels is set to ON, other channels are
OFF (if difference between maximum and
minimum value is large).

O Trigger type -~ Level trigger: trigger level automatically set
(only 1 channel)

O Trigger mode - Auto

O Trigger filter oo OFF

O External trigger,

O timer trigger e OFF

(3) STATUS settings

O Time axis range

O (TIME/DIV) oo Automatically set
O Time axis magnification/compression,

O voltage axis magnification - x 1

0 The time axis range is set using the channel with lowest number of all active
display channels. (The setting is made so that out of 25 DIV units, a cycle of

1- 2.5 is recorded.)

0 If the channel for which the time axis range has been set is at the maximum
sensitivity range (8916, 8917, 8919: 5 mV/DIV, 8918: 1000 /DIV, 8927: 20
mV/DIV, 8928: 20 u € ) and the difference between the maximum and
minimum input signal level is 1 DIV or less, the next higher channel is used
for time axis range setting.

0 If range setting cannot be performed for all active channels, the measurement
is terminated with a warning message.

7.3 Settings on the Display Screen and Auto Settings



7.4 Start and Stop Measurement Operation

Method

To start the measurement:

Press the key and the LED lights

To stop the measurement:

Press the key.

Recording length, trigger mode and measurement operation
(1) When time setting is enabled:
D Trigger mode: SINGLE

O After | START | key has been pressed, data recording starts when trigger
conditions are met.

0 When data corresponding to recording length have been stored in memory,
measurement stops also without pressing the | STOP | key.

] 00Trigger
Trigger standby

jl Record
| >
| Recording length
Measurement start 00000000 Measurement end

@ Trigger mode: REPEAT

0 After key has been pressed, data recording starts when trigger
conditions are met.

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

0 When key is pressed, measurement stops after data corresponding to
recording length have been stored in memory.

[T 000Trigger
Trigger standb
ggl 4 j Record
| "y g
M . Recording length
easuremen
start

Press| STOP |key. Measurement ends after
recording length data have been stored.

7.4 Start and Stop Measurement Operation



(2) When continuous recording is enabled
Trigger mode: SINGLE or REPEAT

O After | START | key has been pressed, data recording starts when trigger
conditions are met.
00 When | STOP | key is pressed twice, measurement stops.

T 000Trigger

Trigger standby 7] R q
ecor
|

| q

Measurement start Press| STOP |key. Measurement ends.

Stopping measurement

D To terminate measurement after recording
length data are stored:

N Press| STOP | key once.
‘ @ To terminate measurement immediately:

\ \ Press key twice.

—

(1) Pressing key once

O When| STOP | key is pressed once, data recording continues until data
corresponding to recording length have been stored in memory. (LED above

key is lit.)
O If [ START | key is pressed after key was pressed once and before

waveform data recording is completed, the measurement is restarted.

(2) Pressing key twice

0 When key is pressed twice, waveform recording is stopped
immediately.

0 The waveform until the current point is displayed.

7.4 Start and Stop Measurement Operation



Chapter 8
FFT Function

8.1 Outline

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

(2) Frequency range
133 mHz to 40 kHz or 80 kHz (when 8927 is not used), 20 steps

(3) Frequency resolution
1/400 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
1-channel FFT, 2-channel FFT

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

(7) Switchable antialiasing filter

Automatic selection of cutoff frequency to match frequency range (8919 FFT
unit)

(8) Waveform evaluation function using evaluation area

8.1 Outline



8.2 Item Settings

8.2.1 Setting the FFT Function

O The 8846 has three function modes; the memory recorder function, the
recorder function, the FFT function.
O Select the FFT function for performing FFT analysis.

Method Screen: STATUS (page 1), CHANNEL(pagel), DISPLAY

1 1. Move the flashing cursor to the position shown in
xx STATLS e m‘ (pagel) !?;fzéfé the figure on the left.
FFT mode: LCH FET - 2. Press [ FFT .
LT : KH: .
:?:dorque”w RECTP\NéSLP\: Functlgirslplieelg Meaning
. : Memory recorder function

1 @ . Recorder function
wook CHANEL e W (pagel) 'O7- 4- 2
19:27:46 : FFT function
range zoom (/div) pozition filter
OWer ~ Upper unit&sensor
10 ANA =] ¢ ZAmyy 10, BEDIY - !
O TV tﬁ“ﬂ,‘,;‘_‘?ﬁ
7 =] C o oy 1@, BEDIY -
( =20\~ +20Emiy
1

s x
[1ch, new]
trig:
STNGLE
51 OFF

el: STR w: (Linear) x: (Time) CHI pre—t: w

| freq:
. AfkHz
| windou:

RECTAN

8.2 Item Settings



8.2.2 Setting the FFT Channel Mode

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

Method  Screen: STATUS (page 1)

1. Move the flashing cursor to the FFT mode item.

o TS e W el 2. Use the function key to make the selection.
FFT mode: 1 .
max. frequency: A0kHz FUnCtlg_n kley Meaning
window: RECTANGULAR |Sp ay
i CINLE . Used for FFT analysis of signals
et 1CH-FFT) * from one channel.
peak: OFF
average: 0FF sen-ppy) - Used for simultaneous FFT analysis
* of two channels.
reference: NEW DATA

(mode) wly  (v-axiz) (x—axis)l ICH-FFT

zl: STORAGE CHl  (Linear) (Time)

LLLEE

2CH-FFT

(zcale)  (lower) {upper) {units)

gl:  AUTO  +0. BO@PE+0 +1. BAAPE+HE [V ]

S

The following analysis functions are not possible in 1-channel FFT mode:

Transfer function (TRF), cross-power spectrum (CSP), cross-correlation
function (CCR), impulse response (IMP), coherence function (COH)

8.2 Item Settings



8.2.3 Setting the Frequency Range

O The frequency range (frequency axis maximum value) can be set as follows.
O The frequency range corresponds to the time axis range (TIME/DIV) setting of
the memory function.

Method  Screen: STATUS (page 1), DISPLAY

1. Move the flashing cursor to the max. frequency
wox STATUS sk BT (pagel) 97 4- 2 item on the STATUS screen or the freq item on
S the DISPLAY screen.

FFT mode: 1CH FET
L1

|

N

max. frequency:

. Use the JOG control or the function keys to make

window: RECTANGULAR .
the selection.
format: SINGLE Function key
peak: OFF display Meaning
average: OFF
; _ — @ 133, 333, 667 mHz
reterence: -
2, 4,8, 20, 40, 80, 200, 400, 800 Hz
@ 2, 4, 8, 16, 20, 32, 40, 80 kHz
= EXT (external)
(mode) wl)  (y-axis) (x-axis) &J 2
2l STORAGE CHT  tLirear) (Time) [:
(zcale)  (lower) {upper) {units) C]
1 AUTO +0. GRRGAE+AE +1. PPREE+AA [V ] C]

NOTE
G
o 0 When the analog unit 8927 is used, the 80 kHz
122
S range cannot be selected (maximum setting 40
kHz).
gl: STR w: (Linear) xx (Time) CHL pre-t: R R R . .
o O The antialiasing filter (8919 FFT unit) cutoff
"Hmm—1  frequency is the same as the selected frequency
i range.
T 0 When EXT was selected, octave analysis cannot be
“lesr: OFF carried out.

O To use external sampling: iz Section 21.5

8.2 Item Settings



Frequency Range, Frequency Resolution, Window Width,
Corresponding Time Axis Range

Frequency . .
Frequency range resolution Window width Time axis
[Hz ] [Hz] [/DIV]
80 k *1 200 5 ms 500 u s
40 k 100 10 ms 1 ms
32k *2 80 12.5 ms 1.25 ms
20 k 50 20 ms 2 ms
16 k *3 40 25 ms 25 ms
8 k 20 50 ms 5 ms
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 10 s 1s
20 50 m 20s 2s
8 *4 20m 50 s 5s
4 *4 10 m 100 s 10 s
2 *4 5m 200 s 20s
667 m *4 1.67 m 10 min 1 min
333 m *4 0.83 m 20 min 2 min
133 m *4 0.33m 50 min 5 min
m A7 m min min
(67 m) *4 0.17 100 mi 10 mi
m .08 m min min
(33m) *4 0.08 200 mi 20 mi
m .03 m our our
(11m) *4 0.03 10 h 1h

The cutoff frequency of the antialiasing filter is the same as the selected
frequency range, except for the cases listed below.

*1: Antialiasing filter is OFF.
*2: Cutoff frequency is 40 kHz.
*3: Cutoff frequency is 20 kHz.
*4: Cutoff frequency is 20 Hz.

() indicates range for FILEtoFFT mode. Normally it can not be used.

8.2 Item Settings



8.2.4 Setting the Window Function

processed.

O The window function defines the segment of the input signal that will be

O Window processing can be used to minimize leakage error.

Rectangular (rectangular window function): effective on discrete waveforms.
Hanning (hanning window function): effective on continuous waveforms.
Exponential (exponential window function): effective on decaying waveforms.

Screen: STATUS (page 1), DISPLAY

Method
wik STATUS wik  FFT (pagel} '97- 4- 2
19:34: 97
FFT mode: 1CH FFT
max. frequency: A0kHz
. P
window: | RECTANGUL/ T
format: SINGLE
peak: OFF
average: OFF
reference: NEW DATA
]
(mode) (wly  (v-axiz) (x-axig)|EdSMEL]
2l: STORAGE CHl  (Linear) (Time)
HANNING
(zcale)  (lower) {upper) {units)
gl AUTO  +0. BOBEEHOD +1. OO0E+HE [V ] C]

1

gl: STE v: (Linear)

x: {Time) CHI

freq:
A3kHz

| window:

8.2 Item Settings

1. Move the flashing cursor to the window item.

2. Use the function keys to make the selection.

Function key

I L

RECTAN

=3
[
o
D
<

HAWNING

EXPD

LD

Meaning

. Rectangular
: Hanning

: Exponential

3. If EXPO was selected in step 2, the coefficient item
is displayed. Select the attenuation ratio in
percent, using the function keys or the JOG

control.

Function key
display

U (e

NOTE

Meaning

0 to 99%

If coefficient (attenuation ratio) is set to 0%,
processing will be carried out as 0.1%.



Example Attenuation ratio set to 10%

Noise on attenuated waveform is reduced

Waveform captured in one operation
(1000 points)

|~ »

100%

100%

Setting: 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.

8.2 Item Settings



8.2.5 Setting the Display Format

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

(1) Single

Displays the waveform on a single screen.

FFT
_

Data for 100 points

§

(2) Dual

Divides the waveform display screen into upper and lower screens.

A input waveform is analyzed in two ways

Stored waveform
B

FFT

Two input waveforms are analyzed

FFT

VAV
D
D

8.2 Item Settings



(3) Nyquist

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.

Imaginary number of part

_—

Real number of part

Method  Screen: STATUS (page 1)

wex STATUS ek FFT (pagel) '97- 4- 2 ; .
19:35:46 1. Move the flashing cursor to the format item.
FET mode: 1CH FFT
nax. frequency: 2kt 2. Use the function keys to make the selection.
window: RECTANGULAR
formst: T Function ke
peak: OFF u Idisplaz Meaning
average: OFF
I:l . Single
reference: NEW DATA SINGLE
E : Dual
[::] DUAL
{ode) Wl Cy-axis) (x—axis)l D : Nyquist
z1: STORAGE CHl  (Linear) (Time) El HYQUIST
DUAL 2
NST
(scale) (lower) (upper) {units)
sl: AUTO  +0.00UAEHDD +1.00065+00 [V ] D

8.2 Item Settings



8.2.6 Selecting Reference Data

Select data to be used for FFT processing.

New data

When key is pressed, data for 1000 points are captured and used for
FFT processing.

FFT
O—
—_

Measurement start

1000 points of input signal are sampled

Memory waveform

0 When key is pressed, FFT processing is carried out using data stored

in memory with the memory function.
O Processing start point can be specified on the memory recorder display, using

the A/B cursors.
O When the A/B cursors are used, data for 1000 points from the first cursor are

used for FFT processing.

FFT

| >
>

|
Data for 1000 points

When A/B cursors are used FFT

| >
>

|
Data for 1000 points
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Screen: STATUS (page 1)

1. Move the flashing cursor to the reference item.

sk STATUS otk FET (pagel) 97 4- 2 .
19:36:43 2. Use the function keys to select the data.
FFT mode: 1CH FFT Function k
max. frequency: A0kHz unc Collsplgg Meaning
window: RECTANGULAR
Apsesrrr | . Capture new waveform data for FFT
format.: SINGLE NEW DATA ) °~ processing
peak: UFF Oy
LTl Use stored waveform data for FFT
average: OFF 1 FROM HEM . processing
|
reference: | NEW DATA
(made) () (y-axiz) (x-axiz) [WCILELILG] 2
zl: STORAGE CHl  (Linear) (Time) ‘FFT
FROM HEH
(zcale)  (lower) {upper) {units)
gl AUTO  +0. BOBEEHOD +1. OO0E+HE [V ] C]

NOTE

When stored waveform data are used, the trigger setting is not required. But
the trigger mode is active, and when REPEAT, AUTO, or AUTO STOP is
selected, FFT analysis is performed continuously for 1000-point data at a time,
until the end of data. (Calculation is not performed if less than 1000 points.)

* Trigger mode set to SINGLE

| >
I >

Data for 1000 points

l

FFT

* Trigger mode set to REPEAT, AUTO, AUTO STOP

| )
i >

Data for 1000 points
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8.2.7 Setting the Peak Display

O From the sampling points and FFT processing results, the 10 peak values or
maximum values can be shown.
O This setting is available only in single-screen mode.

Peak value

O When data at one point are higher than data within the vicinity, the point is a
peak.
O The 10 highest peaks are shown.

e Peak 1 e [0 0000Data

+«—— Peak 2

Maximum value

Points with the 10 highest values are shown.

o [O J000Data
+«—— Maximum value 1

+«—— Maximum value 2

+«—— Maximum value 3

T

. +«—— Maximum value 6
Maximum value 4

Maximum value 5

8.2 Item Settings



4fkHz

1. Move the flashing cursor to the peak item.

2. Use the function keys to make the selection.

Function key
display

| _—Peak values

Method Screen: STATUS (page 1)
wik STATUS ik FFT (pagel} '97- 4- 2
19:35:45
FFT mode: 1CH FFT
max. frequency: A0kHz
window: RECTANGULAR
format: SINGLE 1
[
peak: |
average: OFF
reference: NEW DATA
(made) () (y-axiz) (x-axiz) OFF
zl: STORAGE CHl  (Linear) (Time) 2
(zcale)  (lower) {upper) {units)
2l: AUTO +. BOPRE+RE +1. PRREE+RE [V ]
* FFT *
[1ch, new]
peale 1:+1.@88KHz  -1.7794 4B Gi+]l.BBkHz  -43.285 dB Tris:
CelBEE  2R.BRT dE Tl 46525 B Tlg:
3:+5.000kH:  -29.784 4B B:+]15.HBkHz  -48.565 dB SINGLE
T 5 Gel7Bee  SB.227 OB 51 "LEVEL
o:+9,mE8kHz  -46.679 4B 18:+19,80kHz ~ -52.964 dB I
1
oA . LOG-MAG  x: LOG-He CHL pre—t:
+20. 098 dB
freq:
i AikHz
i window:
: RECTAN
average:
OF
csr:  OFF
Storage
Waveform
STR
Linear
Spectrum
LIN
RHS
Spectrum
RHMS
[ Power
Spectrum
PSP
-170 @:@ dB n@
1@@Hé 1o page 2/3

Meaning

OFF
Shows the 10 peak values

Shows the 10 highest peaks

8.2 Item Settings



8.2.8 Setting the FFT Analysis Mode

Used to select the FFT calculation method.

Screen: STATUS (page 1), DISPLAY

Method
wik STATUS wik  FFT (pagel} '97- 4- 2
70:06:46
FFT mode: 1CH FFT
max. frequency: A0kHz
window: RECTANGULAR
format: SINGLE
peak: OFF
average: OFF
reference: NEW DATA
Storage
I Waveform
(mode) {v-axiz) (c-axiz) STR
Linear
CHl  (Linear) (Time) [ _Seectrum
LIN
RHS
Spectrum
RHS
(gcale}  (lower) {upper) {units) Power
Spectrum
gl:  AUTO  +0. BO@PE+0 +1. BAAPE+HE [V ] PSP
1]
1o page 2/3
* FFT x
[1ch, new]
SingLE
51 OFF
v: {Linsar) o (Time} CHL pre—t:
freq:
. AikHz
window:
- RECTAN
average:
OFF
“lesr: OFF
Storage
Waveform
STR
“fLinear
..|_Spectrum
LIN
RHS
Spectrum
RHS
[ Power
..|_Spectrum
PSP
1]
topage 2/3

NOTE

8.2 Item Settings

> 2

L —1

> 2

1. Move the flashing cursor to the mode item.

2. Use the function keys to select the FFT

calculation.

Storage
Waveform

STR
Linear
Spectrum

LIN
RHS
Spectrum

RHS

Power
Spectrum

1[4

to page 2/3

=
=
-

*2/3
Function key
display

Auto
Correlation

ACR

Histogram

Transfer

—
=l
=

Cross Power
Spectrum

il
=
=

*3/3
Function key
display

Cross
Correlation

CCR

Impulse
Response

IHP

Coherence

il
=
=

Octave

N

to page 1/3

=
=
—

Meaning

: Stored waveform ( = Section 8.3.1)

Linear spectrum ( 15 Section 8.3.2)
RMS spectrum ( 1z"Section 8.3.3)

Power spectrum ( iz Section 8.3.4)

: Switch to page 2/3

Meaning

_Auto correlation function
" (> Section 8.3.5)

Histogram ( iz Section 8.3.6)

. Transfer function ( 1z Section 8.3.7)

. Cross power spectrum
" (= Section 8.3.8)

. Switch to page 3/3

Meaning

. Cross correlation function
" (= Section 8.3.9)

Impulse response ( 1> Section 8.3.10)

. Coherence function
" (= Section 8.3.11)

: Octave analysis ( 1 Section 8.3.12)

. Switch to page 1/3

The transfer, cross-power spectrum, cross-correlation, unit-impulse response,
and coherence functions use 2 channels.



8.2.9 Setting the Analysis Channel

Select the channel for FFT analysis.

Method Screen: STATUS (page 1), DISPLAY

1. Move the flashing cursor to the wl item.

sk STATUS soxk FFT (pagel) '97- 4- 2 N
20:53:41 2. Use the JOG control or the function keys to
FET modk: 1O BT select the channel.
max. frequency: A0kHz
window: RECTANGULAR 3. When 2CH-FFT was selected, the w2 item is
format: SINGLE displayed. Select the channel in the same way as
peak: OFF for Wl
average: OFF
Function key :
reference: NEW DATA i Meanlng
1 display
&) Lt CH1 to CH16
(mode) wl)  (v-azied (x-axiz) CHt @
zl: STORAGE (Linear) (Time) 2 CH ¥
(zcale) (lower) {upper) {unitz) [:
gl AUTO  +0. BOBEEHOD +1. OO0E+HE [V ] C]
% FET x
{1ch, new] For the transfer function and impulse response,
trig: . .
S?émglﬁg 1 calculation is performed from "(w2)/(w1)".
gl: STR w: (Linear) x: (Time) m
%
Y
4kHz
window:
RECTEN
average
OFF
wete] re OF
A
o ©
CH 4+
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8.2.10 Setting the X-axis and Y-axis Displays

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

Method  Screen: STATUS (page 1), DISPLAY

1. Move the flashing cursor to the x-axis item.

wkk STATUS #owk FFT {pagely '97-4-72 . -
2:11:11 2. Use the function keys to make the selection.
FFT mode: {CH FFT
nax. frequency: Py 3. For the y-axis, select in the same way as for x-
window: RECTANGULAR axis.
format: SINGLE |:| X'aX|S
peak: OFF K
Function key ;
: OFF h
average dISpIay Meanlng
reference: NEW DATA Frequency R .
1 (inear? | : Frequency (linear display)
LIN-H=
i Frequency R R
e tlog) [ : Frequency (logalism display)
(mode) twl)  {y-axis) (eaxis) PEBLEER LOG-H=
Frequency 2
gl: LINGAR SPECTRUM  CHL  LIN-REAL tloa)
LOG-H=
D = [:
(zcale) (lower) {upper) {units) — 3
gl:  AUTO  +0.0POAE+OD +1.@OACEEA [V ] C] C

O (when octave analysis)

Function key

display Meaning

. 1/3 octave

trig: — 3
rig NOLE 173 0OCT
51 OFF
. 1/1 octave

gl: LNy LINFEAL B pret: 171 OCT

Hz
LLEE

OFF
car: OFF
h Fn:?yencu) i
1near.
Bl | IN-H> |:| Y-aXIS
Frengener) [ (7 2 Function key
FEYP | 09 .
e ﬁ display Meaning
e @ : Real number part (linear display)
: Tmaginaty | Imaginary number part (linear
j Lin-inag) ~ display)
Fagnitude ; i i
Tpnean) | ;- Amplitude (linear display)

fentin | - Amplitude (decibel displ
e mplitude (decibel display)

Phase (deg)
PHASE

il

: Phase (degree display)
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X and Y Axis Settings Available with each FFT Analysis Mode

FFT analysis mode X-axis Y-axis
y (horizontal axis) (vertical axis)

STR Storage Waveform (Time) (Linear)
LIN-REAL
LIN-IMAG

LIN Linear Spectrum LL(I)I\CIB_:'—iZz LIN-MAG
LOG-MAG

PHASE
LIN-REAL
LIN-IMAG

RMS RMS Spectrum L%’gizz LIN-MAG
LOG-MAG

PHASE

LIN-Hz LIN-MAG
PSP Power Spectrum LOG-Hz LOG-MAG
ACR Auto Correlation Function (Time) (Linear)
HIS Histogram (Volt) (Linear)
LIN-REAL
LIN-IMAG

TRF Transfer Function LL(IDI\(L‘-!_I:ZZ 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)
. 1/3 OCT LIN-MAG
OCT Octave Analysis 11 OCT LOG-MAG
When external sampling is used, the X-axis (horizontal axis) expresses the

data count.
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8.2.11 Setting the Display Scale

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

AUTO

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

MANUAL

The vertical axis (Y-axis) scale can be set as desired, to match the purpose of
the measurement.

This is useful for enlarging or reducing the amplitude and for shifting the
waveform up or down.

Method  Screen: STATUS (page 1) )

ok STOTUS ook FIT {pagel) ’ggjlgjgg 1. Move the flashing cursor to the scale item.
FIT mode: o 2. Use the function keys to make the selection.
max. frequency: A3kHz
window: RECTANGULAR :
Functlgirsl klgy Meaning
format: SINGLE p y
peak: OFF XD | : Scale set automatically.
average: OFF AUTO
reference: NEW DATA HI;HQiTDL : Scale set manua“y
(mode) il ty-axis) (e-axis)
ol: LINEAR SPECTRLM  CH1  LIN-REAL LIN-He [

(zcale)  (lower) {upper} {units)
zl: +0. QRPPE+RR +1. BOREE+ED [V ]

(1) When AUTO is selected

Upper and lower limits are set automatically, according to the processing
result.

(2) When MANUAL is selected

O The upper and lower limits for the display scale can be set by the user.
0 Make settings to match processing results.
O Setting range is -9.9999E+29 to 9.9999E+29. (exponent is E-29 to E+29).
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Method  Screen: STATUS (page 1)

1. Move the flashing cursor to the lower item.

sk STATUS sk TFT (pagel) '97- 4- 2

20 14:00 2. Use the JOG control or the function keys to
FFT mode: ICH FET select the lower limit for each digits.
max. frequency: A3kHz . L
window: FECTANGULAR 3. Set the upper limit in the same manner.
fornat: SINGLE FunCtig_n kley Meaning
peak: OFF |Sp ay
average: OFF Oto9
reference: NEN DATA (-9 to +9 for the most significant

digit, -29 to +29 for exponent.)

(mode) il ty-axis) (e-axis)
z1: LIMEAR SPECTRUM CHI  LIN-REAL LIN-Hz

(zcale)  (lower) {upper} {units)
z1: AUTO [ GOPGE+DR +1. POREE+aE [V ]

||

\
\

|
|
1 3

LU

BEBCS

Displaying the display scale units

O The selected unit is displayed with "scaling" in the system screen.
0 When scaling is turned OFF, V (volts) or O is displayed.

The X-axis setting for the histogram can be changed on the channel setting
page (page 1) or the variable setting page (page 2) of the CHANNEL screen.
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8.2.12 Octave Filter Setting

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

* Normal
Filter characteristics approximate the characteristics used for conventional
octave analyzers with analog filters.

* Sharp
Spectrum components outside the octave band are excluded totally and only
the spectrum in the octave band is bundled and used for analysis.
(The characteristics of both filter types are within ANSI CLASS 3 tolerance

limits.)
- e

1/1-octave (1/3-octave) 1/1-octave (1/3-octave)

normal filter characteristics sharp filter characteristics
Method  Screen: STATUS (page 1)

xik STHIUS ok FIT (pagel) 97 41 1. When the octave analysis is selected in analysis

FFT mode: 1CH FET mode, the oct-filter item is shown.
max. frequency: 40kHz . . R
v PR 2. Move the flashing cursor to the oct-filter item.
format: SINLE 3. The function key display appears, allowing you to
peak: OFF make the selection.
average: OFF

Function key

reference: NEW DATA L— 1 dISpIay
NORVAL el

Meaning

oct—f1lter:

_/\_ : Normal filter characteristics

: Sharp filter characteristics

(mode) ) (y-axiz) (x-axiz)

2l OCTAVE CHl  LIN-MAG 1/30CT

nl
=
=
7
=

-3
}:.

1T
UL

(zcale) (lower) {upper) (unita)
zl: AUTO 40 QO@PE+O +1. 0AAPE+GE [V ]

This unit 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.
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8.2.13 Setting the Interpolation Function

The input signal (sampled data) and FFT waveform can be displayed and
recorded as is, or after linear interpolation.

Method Screen: STATUS (page 3)

o SR ok e 1. Move the flashing cursor to the dot-line item.
dot-line: R .
1 2. Use the function keys to make the selection.
print mode: WAVE FunCtiOI’l key .
display Meaning
auto print: OFF Linear interpolation is not performed.

The sampled data is displayed just as

t OFF i comes.
auto save: t
[/Eﬁ\ : Li“eal illtEIp()IatiOll iS peI|OI ||ed.

The display is easier on the eye.

wave comparigon: OFF
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8.2.14 Other Settings

For details, refer to the following sections.

sokx STATUS sk (pagel) 97~ 4- 2
20:17:00
FFT mode: 1CH FET
max. frequency: 40kHz
window: RECTANGLLAR
format: SINGLE
) - P = Chapter 18
peak:
/
average: OFF —|
reference: NEW DATA

(]

HEHORY

(mode) ) (y-axiz) (x-axiz)

zl: STORAGE CHl  (Linear) (Time)

(zcale) (lower) {upper) (unita)
zl: AUTO 4. G0@PE+G0 +1. 0A@0E+GE [V ]

Status Screen (page 1)

| ——— 13 Chapter 10

(pa, . =
- 17
trig mode: m—/‘crig: % 1751
trigeer source: OR
analog trigger tgﬂgﬁéljm
chl : OFF
ch? : OFF
ch3 : OFF
chd : -
chb : OFF
chbh @ -
ch? : OFF
chd : - gh'
uto
= 5TOP
external: OFF
timer source: OFF C]

Status Screen (page 2)
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ook STATUS otk (page3) '97- 4- 2

20:18:44
dot-line:
| — 15 Section 12.2
print mode: WEVE //
auto print: oF —F——1— = Section 12.5.2
auto zave: OFF — 1 ] .
| 1z Section 13.5.1 (2)

Wave Ccompar ison:

Chapter 16

Status Screen (page 3)
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8.3 Analysis Function

The following waveform data can be analyzed.

Storage waveform STR
Linear spectrum LIN
RMS spectrum RMS
Power spectrum PSP
Auto correlation function ACR
Histogram HIS
Transfer function TRF
Cross power spectrum CSP
Cross correlation function CCR
Unit impulse response IMP
Coherence function COH
Octave analysis OCT
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8.3.1 Storage Waveform [STR]

Displays the time domain waveform of the input signal. Displays the time domain
waveform of the input signal.

Function fa

Horizontal Time Time axis display
cursor Indicates the value of the specified TIME/DIV frequency range.
(Refer to the table of the frequency range and time axis in
Section 8.2.3.)

Vertical Linear Indicates the value of the measurement range of the input unit
cursor in voltage units.
Vertical axis Display

LIN-REAL (real-number part) O

LIN-IMAG (imaginary-number part) g

LIN-MAG (amplitude)O fa

LOG-MAG (logarithmic amplitude)

PHASE (phase)

Example Stored waveform

zl: STR v: (Linear) x: (Time) CHL
> w1008 Y

Input signal
waveform

Y-axis

X-axis
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8.3.2 Linear Spectrum [LIN]

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

e Major applications include:
O Determining the peaks of waveform frequency components
O Determining the levels of high and low harmonics

Function Fa

3 (fa)
| Falexp(j6 a)
= |Falexp(cos 1 6 a + jsinJ 0O a)

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

The range is from 1/400 the maximum frequency range value to
the maximum frequency range value.

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

Vertical LIN-REAL Linear display of real-number part of the data as voltage
CUrSOr | IN-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=a V 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)

Vertical axis Display
LIN-REAL (real-number part) |Fallcos 0 6 a
LIN-IMAG (imaginary-number part) [Fallsind 6 a
LIN-MAG (amplitude)d |Fa|
LOG-MAG (logarithmic amplitude) 200log |Fa|
PHASE (phase) 06 a
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Examples Linear spectra waveforms

Stored waveform Y-axis: LIN-REAL (X-axis: LOG-Hz)
gl:  STR y: (Linear) x: (Time)  CHI g2: LN y: LIN-REAL x: LOGHz  CHL
+1.000 V +30. 0y

450, B/

. 20, 600V
0. 08 +10. Bims 160Hz 40kHz
Y-axis: LIN-IMAG (X-axis: LOG-Hz) Y-axis: LIN-MAG (X-axis: LOG-Hz)
+%%.:E]E]m\d' LIN w: LIN-IMAG . LOG-Hz  CHI €7 LIN y: LIN-MAG x: LOG-Hz  CHL

[;;;IEEE

oo ' — ST

T ke o 2o Ak
Y-axis: LOG-MAG (X-axis: LOG-Hz) Y-axis: PHASE (X-axis: LOG-Hz)

22 LIN y: LOG-MAG x: LOG-Hz CH1 : LIN v: PHACE - LOG-H CH
156,00 o 5500 qen i = o

1600 B 150,94
0t 1800 des

4ikHz ABkHz
Nyquist
g LIN y: (Imag) %1 (Real) CH1

[F500. By

Fo00. Gy
500, By +500. Gnt/
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8.3.3 RMS Spectrum [RMS]

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

e Major applications include:
O Determining the peaks of waveform frequency components.
O Determining the effective values of frequency components.

i 1
Function Ra = — Fa
\/§ DC components: Ra = Fa
= |Ra]exp(j6 a)
= |Ra](cos 08 a + jsin[106 a)
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 1/400 the maximum frequency range value to the maximum
frequency range value.

Vertical LIN-REAL Linear display of real-number part of the data as voltage
CUrSOr | IN-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:

1Vrms)
PHASE Degrees (deg) display of phase component of data

Vertical axis Display
LIN-REAL (real-number part) |Raljlcos 016 a
LIN-IMAG (imaginary-number part) |Rajlsin 0 6 a
LIN-MAG (amplitude)d |Ral
LOG-MAG (logarithmic amplitude) 200log |Ra|
PHASE (phase) 06 a

The RMS spectrum display and the LOG-MAG display express the same
processing result.
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Example RMS spectra waveform

Stored waveform Y-axis: LIN-REAL (X-axis: LOG-Hz)
gl: STR w: (Linear) x: (Time) CH1 7: EMS w: LIN-REAL »x: LOG-Hz CH1
1. BEE Y 3. BEmty

. - [
3. o +10. 0o i 10Kz
Y-axis: LIN-IMAG (X-axis: LOG-Hz) Y-axis: LIN-MAG (X-axis: LOG-Hz)

gl RMS w: LIN-IMAG  x: LOG-Hz  CHI 2 RMS y: LINMBG x: LOG-Hz  CHI

5. B (450, BmY/
O T — -

150, 0 T
100k foue i 10
Y-axis: LOG-MAG (X-axis: LOG-Hz) Y-axis: PHASE (X-axis: LOG-Hz)
1: EMS w: LOG-MAG : LOG-H CHL . . |
+%E]. 08 dB kg x 2 EMS v FHASE  x: LOGHz  CHI

z7:
+150. 9 deg

1 AEH= 40kHz 1%329 °e AfkHz
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8.3.4 Power Spectrum [PSP]

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

e Major applications include:

O Determining the peaks of waveform frequency components
O Determining the energy levels of high and low harmonics

Function Gaa = 1 Fa*gFa Fa*0 complex conjugate of Fa
2 Red Fald real number component of Fa
1 ImO Falll imaginary number component of Fa
= 5] Re?(Fa) + Im? (Fa)O
= [1 | Fal
2
Dc component:
Gaa = Fa*lFa
=0 Re?(Fa) + Im? (Fa)O
= |Fa]?
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 1/400 the maximum frequency range value to the maximum
frequency range value.

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

LOG-MAG Logarithmic display of analysis data as dB
(0dB reference value: 1 V2 rms)

Vertical axis Display
LIN-REAL (real-number part) O
LIN-IMAG (imaginary-number part) O
LIN-MAG (amplitude)d Gaa
LOG-MAG (logarithmic amplitude) 10 log |Gaa|
PHASE (phase) O

The LOG-MAG display and the RMS spectrum display express the same
processing result.
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Example Power spectra waveforms

Stored waveform

al: STR w: (Linear) x: (Time) CH1
+1. 600 v

+10. Bims

Y-axis: LIN-MAG (X-axis: LOG-Hz) Y-axis: LOG-MAG (X-axis: LOG-Hz)
PSP w: LIN-MAG = LOG-Hz CH1 PSPy LOGMAG = LOG-Hz CHL

gl:
0. BEmy*

zl:
+20. 00 dB

..overail .—1.861E¥§i

=10, BEmy? B overail .+2.947E;®i
1 60Hz | 4ikHz

[
Overall value

180.0 B
0

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.

(Overall value) \/PSPo +Y PSPi  (Vims)

i=1
PSPo DC component
PSPi  ith AC component

Compensation is applied to data for 1000 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: y

Square wave:y =1

8
Hanning:y = —
3

Exponential: y =

2 log(a /100)
(a /100)° 0 1

(o is a percentage with a range of 0 0 a [ 100.)
If a is set to 0 with the exponential window function, processing will be
carried with a = 0.1.
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8.3.5 Auto Correlation [ACR]

e Displays the degree of similarity between two points in the input signal separated
by time difference (t ).

e Major applications:

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

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

Function Raa(t ) =% 7 (Gaa)

! /J_rz Gaa (w)exp(jw T )dw

27
Horizontal Time Time display. The center indicates the reference (1 =0), the right
cursor side indicates time lag (+1 ), and the left side indicates time lead
(1)
Vertical Linear Readings are between +1 and -1 (without units).
cursor +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.
Vertical axis Display
LIN-REAL (real-number part) g
LIN-IMAG (imaginary-number part) O
LIN-MAG (amplitude) Raa
LOG-MAG (logarithmic amplitude) O
PHASE (phase) g

Example Auto correlation function waveforms

Stored waveform Auto correlation function
gl: STR w: (Linear) x: (Time) CH1 a7 AR w: (Lineary x: (Time) CH1

1. BE0a Y 1. BOA0

0000 v - 1. o000

5. B0 s +10. B -5, D00ms ! : +5. 000
0 —
. . O
Because the input waveform is the frequency The time until the first peak
waveform, peaks are repeated at regular intervals. is the input signal period.
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8.3.6 Histogram [HIS]

e Displays the frequencies of the magnitudes of sampled points.

e Major applications include:

O Determining waveform imbalance

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

Function Pa

Horizontal Volt Linear display of the measurement range of the input unit.
cursor
Vertical Linear Number of sample points for the time axis data (total: 1000
cursor points).
Vertical axis Display
LIN-REAL (real-number part) O
LIN-IMAG (imaginary-number part) O
LIN-MAG (amplitude)d Pa
LOG-MAG (logarithmic amplitude)
PHASE (phase)

Example Histogram function waveforms

High amplitude indicates high number of data

Stored waveform Histogram function
STR v: (Lineary x: (Timed CH1

gl: .
1. 0oa0 v o

f}(ff;?\ _____ {\\XQ\X\\\}X\\XWKXW\ ______

HIS v: (Lingar)
1516

Twwv T
0,000 = +10. 0 508 v +1.0000 V
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8.3.7 Transfer Function [TRF]

e Displays the transfer function (frequency characteristics) of the system being
measured calculated from input and output signals.

e Nyquist diagrams can also be displayed, including magnitude and phase
information.

e Major applications include:

O Determining filter frequency characteristics.

O Determining feedback control system stability through Nyquist diagrams.

O Determining the physical resonant frequency using an impulse hammer and
pick-up sensor.

Function Fb FbOFa* Gab
Hab = = =
Fa FalFa* Gab
|Gab] -
= —— {cos(CBbOIOBaA+jsin(d6 b01O6 a)}
| Gaal
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 1/400 the maximum frequency range value to the maximum
frequency range value.

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

Vertical RIN-REAL Linear display of the real-number part of the input-to-output
cursor 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).

Vertical axis Display
LIN-REAL (real-number part) [Hab|Ocos 06 bO O 6 a
LIN-IMAG (imaginary-number part) [Hab|OsinO 6 bO OB a
LIN-MAG (amplitude)d |[Hab|
LOG-MAG (logarithmic amplitude) 20 log |Hab|
PHASE (phase) oebddne a
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Example Transfer function spectra waveform

Stored waveform (input signal) Stored waveform (output signal)
2l: STR y: (Lineary x: (Time} CHL STR w: (Lirear) x: (Time) CHZ

L oo v S0 v

-1.008 Y

+0. 00 +10. 0dns 40,000 s +10. 00ns
| T After bandpass filter

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

zl: TRF w: LIN-REAL x: LOGHz CHl CHZ zl: TEF w: LIN-IMAG x: LOG-Hz CHl CHZ

5. @ (+508. Bm

il 40k " Ak
Y-axis: LIN-MAG (X-axis: LOG-Hz) Y-axis: LOG-MAG (X-axis: LOG-Hz)
zl: TEE w: LIN-MAG x: LOG-Hz CH1 CH? gl: TEF w: LOG-MAG  »x: LOG-Hz CHL CHZ

o8, G +®.®®Q dB

.00 00,00 B

(1 BEH= AikHz 106H= A3lkHz

Nyquist
. . gl: TRE y: (Imag) x: (Real) CHL CHZ

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

zl: TRE  : PHASE  »: LOG-Hz CH1 CHZ e

+180. 8 deg :

F180. 0 deg ...?
500, Gm
0. Bm +508. Bm
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8.3.8 Cross Power Spectrum [CSP]

e Displays the product of the spectra of two input signals.

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

e Major applications:
Obtaining frequency components common to two signals.

Function Gab = 1 Fa*0Fb
2
1 .
= 2 |FaJO]Fb]{cos(U6 b0 OB a) +jsin (I6 b1 OB a)}
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 1/400 the maximum frequency range value to the maximum
frequency range value.

Real Linear display of real-number part of the data as voltage

(Nyquist mode).

Vertical LIN-REAL Linear display of real-number part of the data as binary
cursor 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; 1V?rms.)

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)

Vertical axis Display
LIN-REAL (real-number part) |Gab|Ocos 06 bOO6 a
LIN-IMAG (imaginary-number part) |GablOsin0 6 bOOB a
LIN-MAG (amplitude)d |Gab|
LOG-MAG (logarithmic amplitude) 10 log |Gab]
PHASE (phase) ge bdde a
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Example Cross power spectra waveforms

Stored waveform 1 Stored waveform 2
2l: STR y: (Lineary x: (Time} CHL STR w: (Lirear) x: (Time) CHZ

L oo v S0 v

-1.008 Y

+0.00 +10. Bims 40,000 s +10. 00ns
Y-axis: LIN-REAL (X-axis: LOG-Hz) Y-axis: LIN-IMAG (X-axis: LOG-Hz)

gl: C5P w: LIN-EEAL  x: LOG-Hz CHl CH? CSPow: LIN-IMAG  x: LOG-Hz CHl CHZ
108, Buy

zl:
109, fuy

0eHz 40Kz 0 40k
Y-axis: LIN-MAG (X-axis: LOG-Hz) Y-axis: LOG-MAG (X-axis: LOG-Hz)

gl: C5P w: LIN-MAG  x: LOG-Hz CHl CH? CSPow: LOG-MAG  x: LOG-Hz CHl CHZ
108, Buy”

zl:
-30. 00 dB

-30. 69 dB

0,000 V*
1 AEH= 40kHz 1 3FHz AfkHz
Nyquist
gl: CSP y: (Imag) x: (Real) CHl CHZ
Y-axis: PHASE (X-axis: LOG-Hz) 109, v
CSP v PHASE x: LOGHz CH1 CHZ e

+%%é.@ deg

40kHz

103, Gl
L. Guv +100. By
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8.3.9 Cross Correlation [CCR]

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

e The degree of similarity is expressed as a function of the time difference (1 ).

e Major applications:

00 Obtaining the phase difference between two signals in time units.
O Obtaining a speed or distance by measuring the time delay.

Function Rab (1t ) = & * (Gab)

1 1+
_/too Gab (w)exp(jw T )dw
21

Horizontal Time Time display. The center indicates the reference (t =0), the right
cursor side indicates time lag (+1 ), 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 differentialt , 0: the lowest similarity, -1: the polarity is
completely opposite

Vertical axis Display
LIN-REAL (real-number part) O
LIN-IMAG (imaginary-number part) g
LIN-MAG (amplitude)O Rab
LOG-MAG (logarithmic amplitude) O
PHASE (phase) g
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Example

Cross correlation function waveforms

Stored waveform (input waveform)

Stored waveform (output waveform)

STR w: (Linear)

{Time) CHI

TR v: (Lirear) x: (Time)

CHZ

g7: S
1. g Y

000 v
L. 000 s

+10. BBms +10. B0ms

Cross correlation function
CCR w: (Lineard s (Time) CH1 CHZ

L Phase differences between input signal
and output signal

1000
L5 000

+5. B
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8.3.10 Unit Impulse Response [IMP]

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

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

e Major applications
Checking circuit time constants.

Function |MP = &t (Hab)

Horizontal Time Time display. The center indicates the reference (1 =0), the right
cursor side indicates time lag (+1 ), and the left side indicates time lead
(1)
Vertical Linear Inverse Fourier conversion value of the transfer function (Hab)
cursor (no units).
Vertical axis Display
LIN-REAL (real-number part) O
LIN-IMAG (imaginary-number part) O
LIN-MAG (amplitude)d IMP
LOG-MAG (logarithmic amplitude) g
PHASE (phase) O
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Example  Unit impulse response waveforms

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

zl: STE w: (Linear) x: (Time) CHI 22 STR y: (Linear) x: (Time) CHZ2
1. 1. Bea v

A

Ml L

—1.@@@ Y |
+10. BBms 0. 000 = +10. B0ms

Unit impulse response

gl: IMP v: (Linear) x: (Time) CH1 C(H2
t+100. Bm

Input point of impulse signal

1100, 0m !

5. BB6ms +5. BBBms
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8.3.11 Coherence [COH]

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

e Major applications include:

O Evaluation of transfer functions.

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

Function Gab*UGab
COH = ——
GaallGbb
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 1/400 the maximum frequency range value to the maximum
frequency range value.

Vertical Linear The relationship between the two input signals. The degree of
cursor relationship is indicated from 0 to 1 on a linear scale (no units).
Vertical axis Display
LIN-REAL (real-number part) O
LIN-IMAG (imaginary-number part) g
LIN-MAG (amplitude)O COH
LOG-MAG (logarithmic amplitude) O
PHASE (phase) g

For a single measurement, the coherence function returns 1 for all

frequencies. When measuring, be sure to use frequency averaging.
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Example

Coherence function waveforms
Stored waveform (input signal)

Stored waveform (output signal)

zl: STR w: (Linear) x: (Time) CHI
+1. 000 v

+10. Bims

STR w: (Lirear) x: (Time) CHz

o7
1. Bea v

-1.008 Y

A, BP0 = +10. Bms

Coherence

gl: COH y: (Linear) G-Hz CHI CHZ?
1. B

1 06Hz 48lHz

average 64/64

—— Frequencies in this range have high
coherence.
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8.3.12 Octave Analysis [OCT]

e 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.

e Main uses
Frequency analysis of noise

Function OCT

Horizontal 1/1 OCT 1/1-octave band filtering
Cursor 13 oct 1/3-octave band filtering

Vertical LIN-MAG Linear display of octave analysis value as voltage
CUrsor ) oG-MAG Logarithmic display of octave analysis value as dB

Vertical axis Display
LIN-REAL (real number) O
LIN-IMAG (imaginary number) O
LIN-MAG (amplitude)d OCT
LOG-MAG (logarithmic amplitude) 10log (OCT)
PHASE g

O 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.

O 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.

O In analog octave analysis, the octave band center frequencies and filter
characteristics are determined according to the ANSI CLASS 3 standard. In
the 8846, 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

O 15-band 1/3-octave analysis and filter characteristics of the 8846 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.
0 15-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.

8.3 Analysis Function



Example

0 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.

Octave analysis waveforms

Stored waveform

1 STR w: (Linear) x: (Time) CHI

el:
100 Bl

[Tk ’
I T
N hLR | ..”il 1 h

+A. BP0 = +18. BBmz
1/1 octave analysis 1/3 octave analysis
1 0CT y: LINMAG x: 1/10CT  CHI OCT y: LINMAG x: 1/30CT  CHL

el:
25, BEm

zl:
25, By

[15] 31.5kHz

. o0 Y
[31] 1. 25k

(461 40z
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Frequency ranges and measurable range widths (0: 1/3 OCT, X: 1/1 OCT)

Band

NO Center Frequency ranges (Hz)
~—— frequency
1/1 | 1/3 | (H2) 18313331667 5 | 4 | 8 |20 | 40 | 80 |200(400|800| 2k |4k |8k | 16 203240 |80
g 24| 4m X
23| 5m 0X
22| 63m |0X
7 21| 8m  |0X| X

-20| 10 m 0X |OX

-19| 125 m |0X |0X
-6 |-18| 16 m 0X |OX | X
-17| 20 m 0X |0X [OX

-16| 25 m 0X |0X [OX
-5 1-15| 31.5m |0X |0X |[OX
-14| 40 m 0X |0X |OX

-13| 50 m 0X |0X [OX
-4 |-12| 63 m 0X |0X |OX |OX
-11| 80 m 0X |0X |0X |0X

-10| 100 m [0X |OX |OX |OX
-3 9] 125m |0X |0OX |OX |0X [OX
-8 160m [0 |OX |OX |OX |OX

-7 | 200 m 0X |0X | 0X |0X
2| 6| 250 m 0X |0X | 0X |0X [OX
-5 ] 315m 0 |OX|0X |0X |OX
-4 | 400 m 0X |0X | 0X |0X
-1 | -3 | 500m 0X |OX |0X |OX | X
-2 | 630 m 0 |OX|OX|OX |OX
-1 | 800 m 0X |0X |OX |OX
0 0|1 OX |OX |OX [OX | X
1| 1.25 0X |0X |0X |0X [OX
2|16 0X |0X |OX |OX |0X
1 3| 2 0X |0X |OX |0X |OX | X
4| 25 0X |0X |0X |O0X [OX
5| 3.15 0X |0X |0X |0X [OX
2 6| 4 0X |0X |0X |O0X [OX
7|5 0X |0X | 0X | 0X
8| 6.3 0X |0X |0X |0X |0
3| 9 8 0X |0X | 0X |0X [OX
10 | 10 0X |0X |OX |OX
11 | 125 0X |0OX |0X |0X |0
4 |12 | 16 0X |0X |OX |OX |OX
13| 20 0 |OX|0X |0X [OX
14 | 25 0X |0X |OX |0X |0
5 |15 | 315 0X |0X |0X |0X [OX
16 | 40 0 |OX |OX |0X [OX
17 | 50 0X |0X |OX |0X
6 | 18| 63 0X |0X |0X |0X |OX
19| 80 0 |OX |OX |O0X [OX
20 | 100 0X |0X | 0X |0X
7 |21 | 125 0X |0X | 0X |0X [OX
22 | 160 0X |0X |0X |OX |OX
23 | 200 0X |0X | 0X |0X [OX
8 | 24| 250 X 10X |0X |0X |OX |OX
25| 315 0X |0X |0X |0X [OX
26 | 400 0X |0X |0X |OX |OX
9 | 27 | 500 X |0X [0X |OX |OX |OX | X
28 | 630 0X |0X |0X |0X |0X |OX
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B,(ng Center Frequency ranges (Hz)
: frequency
1/1 173 |(H2) 1%3 3%3 Gr?f 2| 4| 8 |20]|40|80|200 /400|800 2k |4k|8kK 1|f 2k0 3k2 ‘{? 8|?
29 | 800 0OX |0OX |OX |OX |OX |OX
10 30| 1k X [OX [OX |OX |[OX |OX |OX | X
31| 1.25k OX |OX |OX |OX |OX |OX |OX
32| 16k 0X |OX |OX |0OX |OX |OX [OX
11 | 33| 2k OX |OX |OX |OX |OX |OX |OX | X
34| 25k 0OX |OX [OX |OX |OX |OX |OX
35| 3.15k OX |OX |OX |OX |OX |OX |OX
12 | 36 | 4k OX |OX [OX |OX |OX |OX |OX
37 | 5k 0OX |0OX |OX |OX |OX [OX
38| 6.3k 0OX |0OX |OX |OX |OX [OX
13139 | 8k OX |0OX |OX |OX |OX [OX
40 | 10k 0OX |0OX |OX |OX |OX
41 | 125k 0OX |0OX |OX |OX |OX
14 | 42 | 16 k 0OX |0OX |OX |OX |OX
43 | 20k 0 |OX |OX |OX
44 | 25k 0X |0X [OX
15 | 45 | 315k 0OX |0X |OX
46 | 40 k 0 |OX
47 | 50 k (0):4
16 | 48 | 63 k 0X
49 | 80k 0
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Chapter 9
Input Channel Settings

(For all functions)

9.1 Overview

O Input channel settings are made with the CHANNEL screen of each function.
0 The 8846 can use up to 16 analog channels or 14 analog and 16 logic channels.

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

0 Using the key, channel settings can also be made from the display
screen. (i Section 20.3).

O Before making input channel settings, use the SYSTEM screen to select the
units to be used.

9.1 Overview



9.2 Selecting Units (SYSTEM Screen)

O Perform this setting before making the input channel settings.

O This setting on the SYSTEM screen determines the number of units in use.
O Use the menu items SETUP and (1) using unit.

00 For details, see Section 11.4.1.

®kk  SYSTEM skx  SET UP 97~ 4-14

14:43: 75

(MEMY
(1) uging unit: Kl
{ 2) start backup: OFF
{3 erid type: STANDERD
{ 4) charmel marker: ON
(5B) time axie: TIME
(6 list & gauge: OFF
(7 back light saver: ON
¢ 8) LD color type: TYPEAL
€ 9 volume: LOW
(18) intermittent print: OFF

JENEE

0 Depending on the number of units in use, the recording length of the memory
recorder function differs ( iz Section 6.2.3).

0 Depending on the number of units in use, the time axis of the recorder
function differs ( iz Section 7.2.3).
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9.3 Selecting Functions

0 Press the key to call up the CHANNEL screen.
O Select the function.

Method
1 1. Move the flashing cursor to the position shown in
ook CHONNEL ke mzmrm/ (pagel) 97~ 42 the figure.
21:10:75
color range zoom (fdiv)  pesition filter 2. Use the function keys to make the selection.
OWer ~ Upper ) unitisensor

(R VI L WO DI o U ([0:6—

( 20T~ 2y A Function key
7 Tl ¢ Zm) 10,0001V - ; Meanin

Y e M s display 9
S NG m Ba=]_ ¢ By 10, BADIY - ] .

- AT X Memory recorder function

h. -
5.NG W B (5 190801V - Recorder function
( 5 fml~ +hlmY)  DC/RMS

FFT function

TANA B 18°C ] 18T 10,0801V -
( -108°C~ +19a°Cy  TMP-K

5 -
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9.4 Selecting the Input Type

Specifies whether analog input or logic input is used for each channel.

Method Screen: STATUS (page 1), CHANNEL (page 1), DISPLAY)

. 1. Move the flashing cursor to a channel with an
ok CHANNEL /4« MENORY (vagel) " §7- 4- 2 odd number, as shown in the illustration.
ARNRY.s
7\4 range zoon (/div) - position filter 2. Use the function keys to make the selection.
OWer ~ Upper ) unitisensor
T: R & 2oVl ¢ 20wV 10.800IV - q%_ e . L e
S to 0t O If a unit is installed in specified channel
7 B 2=l ¢ 2l 10 BEDIV - .
¢ -2~ 20V Function key Meaning
SN B Gid ( Ga 109001V - display
{ 5~ +5m) _
f. - . Select analog input
AHNALOG
5o fNA W B ( Sy 10.0ADIY - == ..
O TR s AL Select logic input
LOGIC

6 -

TANA B 18°C ] 18T 10,0801V -
( -108°C~ +19a°Cy  TMP-K

3 : -
O If no unit is installed in specified channel
Function key ;
display Meaning

Set channel to non-use

Select logic input
wokk CHENNEL sk MEMORY {pagely "97-4- 72

2:11:25
color range zoom (/div) position filter

ower ~ Upper ) unit&zensor

LoEE W mwel ( zmd tagan - e
¢ g 2B w1

7 : Wmi=] Z0myy 10, 90TV - ..

Y e P i " Channel where 8927 is installed
S ANA m Emix] Emyy  10.00DIV -

( S A58} ——_—
4 - —— Channel where 8916 is installed

5o BNA l( 5m\i><15@(v Emi) 5[%V?@D%]¥/RMS
15 ' .
} " " — 1 Channel where 8917 is installed

T ANA R 1BT ] (18T 1@ pADIY -
( -108°C~ +106°C)  THP-K

8. -

—— Channel where 8918 is installed
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0 When the units 8916 - 8919 are installed, even channel numbers cannot be
used. (Example: If an 8916 unit is installed in CH1/CH2, CH2 cannot be used.)

0 When a logic input has been assigned to an odd channel number, the next
even channel number cannot be used. (Example: If CH3 has been set to logic
input, CH4 cannot be used.)

0 If an odd channel number has been assigned to "Microphone" in the recorder

function, the next even channel number cannot be used. (Microphone setting:
i Section 7.2.8)

0 One unit of the 8928 corresponds to two units of the 8916 to 8919.

Switching the setting screen between CH1-CH8 and CH9- CH16

While the CHANNEL screen is displayed, use the key to switch the
display between CH1-CH8 and CH9- CH16.

LEVEL
CH to CH16
’ TO CH9-16 f“g'lﬁg CH.SET

to CHI-16
CH1 to CHS8 <iﬁj7/

HELP

9.4 Selecting the Input Type



9.5 Making Logic Input Settings (FFT Excluded)

0 When a channel has been set to logic input as described in Section 9.4, the
logic channel setting items are displayed.
O Select the display positions for CH A - CH D (1 probe).

Method
1. Specify the display colors for each channel
oo CHANNEL ooc HEMORY (pagel) "97- 4- 2 (1= Section 9.6.1).
21:12:37
oolor vange zoon (/div) - sosition filter 2. Specify the display position for the logic
| HE - e, waveform.
to CHI-16
. Function key ;
2 .
display Meaning
R LA | Bl ¢ EmVy  10.BEDIV -
( 5B~ A5\ - Position 1
LS -
. BNA i i By - (‘°)| . Position 2
oA T g Y e B POSITION2
6 -

— i | . Position 3
I. POSITION
7S W 1T < (19°C)  19.PADIY - |_aMALDG =
( g~

B W | E=Z[2]] . position 4
L C POSITION 4

1 ] : Switch to page 2/2

:] to page 2/2
chf: O chB: 0O chC: O chl: O
pos:pos\\ pog:pos3 pog:posh pos:pos’

5 -

' Function key

) display Meaning
) 1 .:.‘ . Position 5
. Position 6
. Position 7
. Position 8
Eﬁﬂ . Switch to page 1/2
topage 1/2

For channels where a logic waveform is recorded, the indication logic is shown
at the (/div) location.
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9.6 Making Analog Input Settings

9.6.1 Waveform Display Color (FFT Excluded)

Set the display color for the waveform.

Method

1

1. Move the flashing cursor to the point shown in the illustration.

2. Use the function keys to make the selection.
The indication in brackets refers to the printout color (dark, medium dark,

normal, light).

sk CHENWEL *4 MEMORY

(pagel) "97- 4- 2

color/ranze zoom {
oWer

Do fNA 0 ZOml] |
200

( -2~

2 : B Z0nV<]
( ~20Gmly~

3 ANA B bmbix] (
( =5y~

4 -
5o ENA m Bl ¢

( B~
6 -
T ANA B 10°C %]

( -108°C~
3 : -

21:13:37

/div)  position filter
upper ) unitgzenzor

vy 100001y - [[2EIEE
" o0 Cis- 15

to CHI-16

20mVy 10 @01V -
+700mY

206m)
BuVy 10.8@DIV -
Sty

+Hmt

BV 10.06DIV -
+5mVy - [C/RMS

18°C) 10,9801V -
+100°Cy  TMP-K

e
—
~
=5
&

=

E
o

to page 2/5

02/5
Function key
display

Meaning

: No waveform display
: Color 1 (dark)
. Color 2 (dark)
. Color 3 (dark)

. Switch to page 2/5

Meaning

: Color 4 (dark)

: Color 5 (medium dark)
: Color 6 (medium dark)
. Color 7 (medium dark)

. Switch to page 3/5

Meaning

: Color 8 (medium dark)
. Color 9 (normal)

: Color 10 (normal)

: Color 11 (normal)

. Switch to page 4/5
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0 4/5
Function key

display Meaning

. Color 12 (normal)
: Color 13 (light)
: Color 14 (light)
: Color 15 (light)

| @ : Switch to page 5/5

Meaning

. Color 16 (light)

=

B . Switch to page 1/5
1o page 1/5

0 When the display color is changed using the SETUP item on the SYSTEM
screen, the waveform display color also changes.

0 When the copy function was used to copy settings between the temperature
unit (8918) and other units (8916, 8917, 8919, 8927, 8928) ( iz Section 9.6.11),
only the waveform display color and the display graph type are copied.

0 The FFT waveform display color is fixed to color 1.
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9.6.2 Display Graph Type (FFT Excluded)

O Specify which graph type to use when display format has been set to DUAL,
QUAD, or OCT screen display on the STATUS screen.

O When the display format has been set to SINGLE, this item is not available.

O When the display format has been set to XY SINGLE or XY DUAL display,
refer to Section 6.2.5.

Method
1 1. Move the flashing cursor to the position shown in
K CHANEL sk MENORY (pagel) 97~ 4 2 the figure.
71:15:05
coler range zoom (/div) - pesition filter 2. Use the function keys to make the selection.
ghaph  { lower ~ upper ) unitgsensor
o ml 2o (a5 paTy - |[cHTERD
A Y i Jons- 16
7 1 s (4D 5PEDIV -
" e ™ s 0 }:lznct'on e
uncti y .
1 ANA ¢ i EenLy - .
3 |(z B ié5@r(n\ﬂ~ 1@m)+5@?\g@ display Meaning
4: -
E : Graph 1
GRAPH1
: NG s W L PanIY =
’ " Y e s = Graoh 2
. Gra
6 - GRAPH2 P

T ANA BZI0°C <k (29T 5.GEDIV -
( -108°C~

+188°Cy  TMP-K E

3 : - GRAPH2

: Graph 3 (*1)

IFL

: Graph 4 (*1)

] _
D [ | . switch to page 2/2 (*2)
]

=l
el
==
=
=4
.

o page 2/2

022
Function key .
display Meaning
B | . Graphs (*2
GRAPHS rap ( )

: Graph 6 (*2)
: Graph 7 (*2)

. Graph 8 (*2)

ix =l ix
el =l el
== == ==
n ml n
= = =
== ==d =d

=)

2] : Switch to page 1/2. (*2)

topage 1/2

(*1): Setting available when "quad" or "octo" screen display
has been selected.

(*2): Setting only available when "octo" screen display has
been selected.

When the copy function was used to copy settings between the temperature
unit (8918) and other units (8916, 8917, 8919, 8927, 8928) ( iz~ Section 9.6.11),
only the waveform display color and the display graph type are copied.
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9.6.3 Setting the Voltage Axis, Temperature Axis, Strain Axis
Ranges

O Set the voltage axis range for each channel.

O The voltage axis range is the voltage unit per 1 DIV on the vertical axis (when
magnification/compression is set to 1).

O The available settings depend on the type of unit that is installed.

O When histogram analysis of the FFT function is used, the range setting affects

the X-axis.
Method
1 1. Move the flashing cursor to the range item.
o CHANNQ\ pex WO (easel) T 2. Use the JOG control or the function keys to
°°‘°"\|“”%elzaz;" Yo e select the range.
T BNA W el 10 EEDIY - (’%' i .
O e T g Jone- 15 Funcugigpklg Meaning
7 l( ZE’ImVX%@@(V 2@mV)+2@é®vl?DI\f -
oo~ . .
s oae m B (B L0.0ETY - (When using the 8916, 8917, 8919)
( 5~ +5m) 5, 10, 20, 50, 100, 200, 500 mV
L - 1,2, 5,10, 20 V
R T VA TN 1 s (When using the 8927)

20, 50, 100, 200, 500 mV, 1V

(When using the 8918)

7ENG B 10°0 <l ( 18°D)  10.00DIY -
{ -1anCc~ 10, 20, 500

+188°Cy  TMP-K
5 -

(When using the 8928)
20, 50, 100, 200, 500, 1000 p ¢

T
et L e

,aute Carries out auto-balancing for the
this-ch ) - Selected channel only.

t . .
balance | : Carries out auto-balancing for all of
ALL CH the strain unit channels.

When the histogram analysis of the FFT function is used, the change in

voltage axis (X axis) only becomes active after a restart.
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Auto-balancing

Align the reference output level of the adapter with the specified origin
position. (Zero position 1 Section 9.6.6)

0 Auto-balancing is carried out for the strain units only. It is not carried out for
other input units (8916, 8917, 8918, 8919, and 8927).

0 When the next setting or change is made, carry out auto-balancing again.
Changing the setting range, changing the strain gauge adapter, change of
reference state, powering on, or unit replacement

Measurement voltage range

With 8916, 8917, 8919, 8927, 8928:

Voltage range (V/DIV) &74 ”
Strain Qr]ange %U g /DN; 7] : Measurement range
x 25.6 DIV
o Z/2

Voltage range (V/DIV)
Strain range (u € /DIV)
x -25.6 DIV )
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With 8918:
(0]
2105 =— (Upper
V] : Measurement range ~_, Saturation limit)
N
1200 272
[O]
842 zzza (Upper
saturation limit)
[O]
421 =z (Upper
saturation limit)
0 0 0
- B o7 )
-90 Z27 -90 222 -90 £22
-90.875 == (Lower :
T : (Lower :
saturation limit) -181.75 == co0 L iion limit) ~,

-454.375 = (Lower
saturation limit)

100 /DIV range 200 /DIV range 500 /DIV range

0 When the input has exceeded the lower measurement limit of the

thermocouple, the display extends fully to the lower saturation level.

0 When the input has exceeded the upper measurement limit of the
thermocouple, or if burnout has occurred, the display extends fully to the
upper saturation level.

Thermocouple types and measurement range

K(CA) -90 to 12000
J(IC)  -90 to 8000
T(CC) -90 to 4000
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9.6.4 Setting the Input Coupling (Not Required for 8918, 8928)

O For the 8917 DC/RMS unit, two types of input coupling (DC or RMS
conversion) can be selected.

O The ground level can be checked.

O This item does not appear for channels set to the 8918 TEMPERATURE

UNIT.
Method
1
o CHEL oo VRV LC 1. Move the flashing cursor to the position as
color raxee zoom (/div) pogition filter ShOWh in the figur‘e_
lower ~ upper ) unitisensor
LomAm o oo G T L0 SO0V - Cﬁ"éﬁéﬁm 2. Use the function keys to select the input
7 Pl ¢ ey 19 06DIV - i
Y e M s coupling.
3 ANA Gkl ¢ Gy 10, BEDIY - .
O e " s Function key e ning
4 - display
The input signal is directly connected to
b ANA B Baxl_ BV 10.98DIY - . the amplifier. This allows a DC
( B~ +5nily DC/RHS

component to be measured.

. The input signal is not connected. This
" allows the zero position to be checked.

6 -

(m]

=
HE<

5

=

=
=
=

TANA B 18°C ] 18T 10,0801V - EE“"PU"E
( -108°C~ +19a°Cy  TMP-K

3 : - GHD

N
<<

. The input signal is converted to a real
* effective value (8917 only).

=l
=
=r

. The ground in RMS mode is displayed.
* (8917 only).

cl
=
o
x
=
=

ﬂ .

1S

When one channel of the 8927 analog unit has been set to GND, the setting for
the other channel automatically also becomes GND.
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9.6.5 Setting Voltage Axis, Temperature Axis, and Strain Axis
Magnification/ Compression

O Set the magnification/compression ratio for each channel.

O Magnification/compression can be used to make the waveform easy to read.

O When histogram analysis of the FFT function is used, the
magnification/compression setting affects the X axis.

O When wishing to set the voltage axis to an arbitrary magnification/
compression value, refer to Section 9.6.10.

Method
1 1. Move the flashing cursor to the position as
xkx CHANMEL, sk MEMOF% (pacel) 97 4- 7 shown in the figure.
21:17:53
color ranaelzoo% (divi - position filter 2. Use the function keys to make the selection.
owgr ~ upper ) unitisensor

Lo o 2oVl < w10 panTy - |[cHTERD .

¢ e " omsy R A Function key  1ening
poom Wl (A 100001V - display

( ~Z00mi~ +200n V5

3 1 BNA l( Bl ( BmV lﬁvl?@DI\f -

=5 mb~ +50m

x 20, x 10, x 5, x 2, x 1, x 1/2, x 1/5,
x 1/10

Do NG B ( SmVy 1B, BEDIY -
( =5y~ +Hmy - OC/RMS

TANA B 18°C ] 18T 10,0801V -
( -108°C~ +19a°Cy  TMP-K

5 -

LUk

JENES

Based on the voltage axis range and the magnification/compression, the
display range (/div) is determined.
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9.6.6 Setting the Zero Position

O This setting determines the DIV position at whichthe OV, 00,or0p € is
located for each channel.

O The available setting range depends on the magnification/compression setting.

O When histogram analysis of the FFT function is used, the setting affects the X

(
8. -

+188°Cy  TMP-K

Zero adjustment is performed.
> 2 8 adjust ) : (1@ Section 9.6.6)
not displayed with the 8928

axis.
Method
1. Move the flashing cursor to the position item.
e sl 2. Use the JOG control or the function keys to make
color range zoom {/div) position filter the SeleCtion.
{ lower ~ upper ) unitézenzor ]
L:the m 2] (26 EEBRO0TY - | cRinen .
( 700~ +200n/) P Function key Meaning
2w mawl ( 200) 18.eaI - display
( ~ 200~ +200n/)
S:fNG W Gubd (B 10 GADIV - @
¢ it~ +50ni) *
4 - . . -
@ When the magnification ratio is 1:
5:fNA B Bab<l € EnVy 10.06DIY - 1 > -15.6 to 35.6 DIV
( i~ +50n) DC/RMS @
6 H - J,
7oNG W 1T (10T 10EAIV - @
~Tapc-~ 3

1ECEE

8 Adjust Magnification ratio | Setting range (units: DIV)
x 20 -502.0 to 522.0
x 10 -246.0 to 266.0
x 5 -118.0 to 138.0
x 2 -41.2 to 61.2
x 1 -15.6 to 35.6
x 1/2 -2.81t0 22.8
x 1/5 0.0 to 20.0
x 1/10 0.0 to 20.0
The zero position is as follows:
Display screen 0 DIV
20 DIV
10 DIV
A\ N\
0 DIV
oV-~--1- vV
vV

25 DIV
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Zero adjustment

This function calibrates the 0 V position (ground position) to the selected zero
position. Use it to assure precise results.

Method
O Allow the unit to warm up for at least 1 hour to
whk CHOMMEL sk MEMORY (pagel) '97- 4- 2 . .
20:21:% ensure that the internal temperature of the input
olor rame 2 e 7 b 4 units has stabilized.
Lo ow o avd () mE - | GRTED 0 Compensation for the voltage axis range or
m +2Bni) to CHI-16
i AL (0 - frequency axis range (8919 FFT unit) is
—200my~ +Z3m’

SN B Bk (G 100NV - performed.

¢ 5~ A5} ) .
L. - 1. Move the flashing cursor to the position item.
SoAm SR (B ol 2. !Dress [0 Adjust ] All channels (all units
6. - installed) will be calibrated together.

TooAMNA m 18T (187 19.0aDIY -
( -169 T~ +188°Cy  TMP-K

8. -

> 2

JESEE

0 Adjust

0 Zero adjustment cannot be performed during measurement.

0 Repeat the zero adjustment when the input unit was changed, when the power
is on/off, or when the system is set to reset.

0 The 8918 TEMPERATURE UNIT does not have a zero adjustment function.
The function applies only to other input units.

0 For the 8928 STRAIN UNIT, the zero adjustment is not also carried out.

0 When there is a sudden change in ambient temperature, the zero position may
drift. To assure continued measurement precision, perform the zero
adjustment again.

0 Zero adjustment may take up to 80 seconds. During this time, the keys are
inactive.
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9.6.7 Setting the Low-Pass Filter

O Set the cutoff frequency for the low-pass filter, which limits the frequency
bandwidth.

O When the observed waveform has high ripple content or noise, causing the
recording line to become thick, or if pulse type noise is present, the low-pass
filter should be enabled.

Method
1. Move the flashing cursor to the position shown in
the figure.

®okk CHANMEL kx  MEMORY (pagel} '97- 4- 2
21:722:5%

2. Use the JOG control or the function keys to make

color range zoom (/div) pogition filter

ouer ~upper ) unitisersor) ] the selection. Available setting items depend on
Do Zad (i) 10001 B [ . .
¢ -0t~ R to Ch-16 the type of input unit.
7 Zowi]( 7emp 10 6A0IV - ,
Y e ™ iy * 8916, 8927 Analog units
5t BN l( 5mVX15@(V By Sé%[?@mv - Function key
B~ +5lim :
B i display Meaning
oANs W Bnbd (B 10.0ADIV - . No low pass filter is used.
( =Hmt~ +5lm\)  DC/RMS

R

b . A filter with 5 kHz cutoff is used.

7oA WTA G 0T ey I Sklz T
. o e | A filter with 500 Hz cutoff is used.
: - 2 ¥ 5608Hz 7
A 2
5004z ¥ s AN A filter with 50 Hz cutoff is used.
AN S58Hz B
o . A filter with 5 Hz cutoff is used.
SHz B 2tz
* 8917 DC/RMS, 8919 FFT units
Function key ;
display Meaning
W : No low pass filter is used.
A A filter with 500 Hz cutoff is used.
5608Hz 7
. A filter with 5 Hz cutoff is used.
Z ul
» 8918 Temperature unit » 8928 Strain unit

Function key

Function key

Meaning Meaning

=
7]
o
)
<
=
7]
o
)
<

¢

W : No low pass filter is used. . OFF (cutoff 20 kHz)

=
oal
oal
1
=
oal
oal
1

N\ | o Afilter with 5 Hz cutoff is used. : 3 kHz Cutoff filter

R

. A filter with 1.5 Hz cutoff is
" used.

: 300 Hz Cutoff filter

(==}
=
=
=
M
he |

: 30 Hz Cutoff filter

: 10 Hz Cutoff filter

LK
a3

—
=
==
]

=
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9.6.8 Setting the Thermocouple Type (8918 Only)

The temperature unit 8918 can use three types of thermocouples. Choose the
correct setting for the thermocouple in use.

Method
1. Move the flashing cursor to the point shown in
xkx CHANNEL ok MEMORY (pazel) "G7- 4- 2 the figure. (This item is not displayed for
71:23:23 . .
wolor o " o £l channels where the temperature unit 8918 is not
i e T o arees installed
installed.
(R VI L WO DI o U ([0:6— )
C mme D Loy 2. Use the function keys to make the selecti
L w mmed (g oG - . Use the function keys to make the selection.
( 2n~ <20V Function key
;AN i ¥ 19 pa0Ty - : Meanin
’ Yo Y 1 display g

: K (CA) thermocouple

Do ANA l( 5m\f><15®(V S} B%i@V?@D[IJg/RﬁS
=2y~ +olm
: J (IC) thermocouple

TANA B 18°C <l 18T 10,0801V -
( -108°C~

08T THPg : T (CC) thermocouple

5 -

If the setting and the actually used thermocouple are different, the

measurement reading will be wrong.
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9.6.9 Setting the Antialiasing Filter (8919 Only)

O The FFT unit 8919 incorporates an antialiasing filter designed to prevent
aliasing distortion ( =@ Appendix 2). The filter can be set to ON or OFF. The
cutoff frequency of the filter is set automatically, according to the frequency
range and time axis setting.

O This item is only available when the FFT unit 8919 is installed.

Method
Channel with 8919 1. Move the flashing cursor to the point shown in
‘ the figure. (This item is not displayed for
o =Y channels where the FFT unit 8919 is not
ol vrg o V) e 1 installed)
R T e 1 2. Use the function keys to make the selection.

b - Function key

: Meaning
5 :ANA |( 5mV><l5@(V By Eé@V@nw - display
5l -+ 0
b - Ldabt, | Antialiasing filter disabled
OFF{AAF}-
5oooBNA W Gavxl ( Bav) 10.GBDIY - ! . .
- TR o T uuﬂmﬂnFﬁ)é : Antialiasing filter enabled

b -

7oA R 10T =] (1070 108.08D1V -
4 -198°C~

OFF(AAF)- 5
+IERTY THRR |7

L

When the antialiasing filter is set to ON, the measurement is slightly shifted.

Voltage axis range T
x 25.6

oV

x -25.6 -

Antialiasing filter OFF 1 Antialiasing filter ON
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* Antialiasing filter cutoff frequency and range settings for each function

The cutoff frequency is the same value as the frequency range (except when a
different value is specified in brackets).

Frequency range Time axis range

FFT function Memory recorder, recorder function
[Hz ] [/DIV]

80 k (OFF) 500 g s *

40 k Ims*

32k (40 k) 1.25 ms

20 k 2ms

16 k (20 k) 2.5 ms

8 k 5 ms

4 k 10 ms

2k 20 ms

800 50 ms

400 100 ms

200 200 ms

80 500 ms

40 1ls

20 2s

8 (20) 5s

4 (20) 10s

2 (20) 20s

667 m (20) 1 min

333 m (20) 2 min

133 m (20) 5 min

Ranges marked with an asterisk (*) are available only for the memory
recorder function.
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9.6.10 Arbitrary Setting if Voltage Axis Magnification/
Compression and Display Range

(Variable Display Function) (FFT Excluded)

e This function allows setting the 1 DIV value on the voltage axis or the display
range in voltage axis direction to any setting.

(1) Voltage axis magnification/compression
O Set the value which should correspond to 1 DIV on the voltage axis.
O Set the zero position to any position.

(2) Display range in voltage axis direction
O Set the lower and upper limit of the display to any desired setting.
e The variable function can be set to ON or OFF for each channel individually.

(1) Setting the 1 DIV value and zero position for the voltage axis

Method Screen: CHANNEL (page 2)

‘2 % 4/1 } Move the flashing cursor in the order shown below
{ / / \ to make the setting.
(page2) "97- 4- 2
21:76:47
varibble Gange/divh (pasition 1. Use the| CHAN | key to call up the CHANNEL
(lower) |~ (upper) {ew) screen (page 2)
oo mEE aEEny (SR
=5 BPBEE-HZ1~[+5. BEODE- H H H
‘ to Li3-1b 2. Set the variable function for the desired channels
2 OFF  [+5. Q0EEE-A3] [+1. BRAEEA] 1diy
[-5. BRREE—AZ 1~ [+5. BRRYE-A2] (W ) to ON.

o SR R
) e - 3. Set the voltage axis range (Display range/div).
' - - - O The zero position is fixed, and the voltage axis 1
. OFF . E- . E+{]1di
’ [o e - R DIV value changes.

6: - : : O Setting range: +0.0001E-29 to +9.9999E+28

T OFF [+5. 000GE-03] [+1. BOBOE+A1]diy
[-5. BOEEE-071~[+5. BEREE-02] ( °C )

§: - - -

Function key
display

@ Oto9
+ (-9 to +9 for the most significant

© digit, -29 to +28 for exponent.)

reset %l "DUI : (c);fhéanges display range by a factor

Meaning

=
a@a

-
=

&
Nl
=+

%{ "ﬂg[ : Changes display range by a factor
/2 of 1/2

- Reset
reset
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4. Set the position item.
(Same as in step 3.)

Function key
display

@ Oto9

( -9 to +9 for the most significant
@ digit, -29 to +29 for exponent.)

Meaning

: Reset
reset

When voltage axis range or zero position are changed, the upper limit and
lower limit values also change.

(2) Setting the upper and lower display limit

Method  Screen: CHANNEL (page 1)

3 4 1 Move the flashing cursor in the order shown below
{ / // '. to make the setting.
(page?) "97- 4-2
21:27:51 1. Use the | CHAN | key to call up the CHANNEL
"‘“‘”%b‘e “‘“‘Qﬁiﬁd“%w ‘p?iééé??/ (e screen (page 2).
1o ON [45.0@0PE-B3] [+1. GBAEE+E]]div (’% . . .
(8 0O005-021-[45. MOWE-GZ1 v ) 2. Set the variable function for the desired channels
2 OFF  [45.0000E-G3] [+1. GOEEEH] 1di to ON
[-5. BRPE-02]~[+5. BOARE-G2] (V 3 .
+ OFF . E- . E+311d1 .
? B G -k e i 3. Set the lower and upper items.
heo- : : - O Setting range: +0.0001E-29 to +9.9999E+29
5 OFF [+5.00005-03] [+1.0000E+011div O The setting must be (lower limit) O (upper limit)

[-5.000E-02)-[+5. QOB )
6: - - -

7. OFF  [+5. BE0EE-@3] [+1. GOOCEH]]1diy
[-5. BOHPE-07]~[+5. BOBRE-GZ] (T )

§: - - -

O Move the flashing cursor to the respective digits
to make the setting.

Function key
display

@ Oto9

(-9 to +9 for the most significant
@ digit, -29 to +29 for exponent)

Meaning

JHNEE

reset

© Reset
reset

When the upper limit and lower limit values are changed, the voltage axis
range or zero position also change.
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Reset

When the flashing cursor is on the items range/div, position, lower, or upper,
pressing this key causes the upper and lower limit values to be calculated
from the voltage axis range setting and zero position setting (page 1). The
calculated values are automatically inserted in the respective positions.

0 If no input unit is installed, "--" is displayed and the item cannot be set.

0 Channels for which the variable function has been set to ON are denoted by
the indication variable below the lower - upper indication on page 1 of the
CHANNEL screen.

Reference The settings for one channel can be copied to another channel (= Section
9.6.11).

9.6.11 Copying Channel Settings

O While using the CHANNEL screen, settings made for one channel can be
copied to another channel.

O The copy source is the channel whose settings are being copied to the "copy
target” channel.

Method
1. Move the flashing cursor to the number of the
xhx CHANNEL ok MEMORY (pazel) "G7- 4- 2 channel to be used as copy source.
71:29:65
color range zoon ¢/div) ~ position filter 2. Use the function keys or the JOG control to
OWer ~ Upper ) unitisensor
© AN U ALY - - specify the copy target channel.
| o 10.06 :ﬁ pecify py targ
: V. i eenLy - i
R TRV Funch((j)_n kley Meaning
S NG m Ba=]_ ¢ By 10, BADIY - ISplay
( =5y~ +Hmt i
. ) CorySource : (display only)
R s s . Increase channel number
6 -
Copy Sourca : Copy source is shown (display only)
7ofNG B 18Tl ¢ 18T 10.00DI1V - CH1
( -189 T~ +188°Cy  TMP-E @
5 : - cil + : Decrease channel number
i . Execute copy
@ {exec)
CH 4
kY 3. When [ exec ] is pressed, the settings of the
copy source channel are copied to the copy target
channel.

0 When making a copy settings for channel between temperature unit and other
units (8916, 8917, 8919, 8927, 8928), only display color of the waveform and

graph display can be copied.
0 In case of copying between strain unit (8928) and voltage unit (8916, 8917,
8919, 8927), the settings for range and lowpass filter cannot be copied.
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9.6.12 Making Channel Settings on Display Screen

0 With the key, individual channel setting items and the variable
function setting can be superimposed on the current display screen. The item
is switched with each push of the button.

00 Move the flashing cursor to the item and make the setting in the same way as
described for the CHANNEL screen. Results can be judged immediately by
observing the waveform.

O For details, see Section 20.3.

~

(——— PRINTER

(=] (=) ()

J

LEVEL
MON.

' A
—/

KNOB )

[ VALUE
CH. G
[C_JWAVE - ABCSR
7\
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Chapter 10
Trigger Functions

(For all functions)

10.1 Overview

O The term "trigger" refers to a signal which is used to control the timing for
recording start or stop.

O The term "triggering has occurred” refers to the state when such a signal has
activated recording start or stop.

O Trigger parameters for the various functions are set using the STATUS screen
(page 2).

O There are four types of signals which can be used for triggering (as trigger
source).

@ Analog trigger

O The input signal to analog units (CH1 - CH16) is used as trigger source.
O The input signal is constantly monitored, and triggering occurs when the
preset trigger conditions are met.

® Logic trigger

O The input signal to logic channels (CH A - CH D) is used as trigger source.
O The input signal is constantly monitored, and triggering occurs when the
preset trigger conditions are met.

® External trigger

O Triggering occurs when the EXT TRIG connector is shorted or when a high-
level signal (2.5-5.0 V) at this connector changes to low-level (0-1.0 V).

O External triggering is used for example when several Memory HiCorder
units are connected in parallel for synchronized operation.

@ Timer trigger
O Triggering occurs from a preset start time to a preset stop time.
O Serves for real-time recording.
O The above trigger sources can be combined with AND/OR.
O The trigger mode setting determines whether repeated triggering is used.

O The pretrigger setting can be used to record the waveform not only after but
also before triggering has occurred (memory recorder, FFT).

If the trigger settings (trigger source AND, OR, trigger source parameters,
pretrigger) are changed during recording, the measurement is restarted, using

the new settings.

10.1 Overview



10.2 Setting the Trigger Mode

O The trigger mode determines the way triggering is used to control operation of
the 8846.

O When all trigger sources are OFF, the waveform is recorded continuously in

the interval between pressing the key and the key (free-run

operation).
Method  Screen: STATUS (page 2), DISPLAY
1 1. Move the flashing cursor to the trig mode item.
(pose) O L 2. Use the function keys to make the selection.

trig mode: pre-trig: [2F3
Function key

trigger source: R dlsplay Meaning
analog trigger tﬁ“éﬁé‘jﬁm _
e | : @ See below.
chg : OFF SINGLE
ch3 : OFF T T T . @
- REPEAT )
chb @ OFF T T T ) @
b - AUTO '
chf : OFF _‘ITL.’ stor] @
B I i auto stop)
SIHGLE
i) L]

REPEAT

(D Trigger is registered only once. After | START | key
T oor was pressed, unit starts waveform recording

oxtormal: OFF AUTO STOP when triggering occurs and continues for preset

AUTO 2

Lk

biner source:  OFF recording length. Measurement then ends
automatically.
@ Trigger is registered continuously. Unit is in
trigger standby condition when trigger
o[ BOR x| conditions are not met. Measurement ends when
o — STOP | key is pressed.
o = OFF . . . . .
@ Trigger is registered continuously. If trigger
prets conditions are not met within 1 second,
waveform recording starts automatically and
continues for preset recording length.
Measurement ends when | STOP | key is pressed
g (memory recorder, FFT).
i....[ RECORD x 1 ) ) ) )
Garm—_ @ When triggering occurs, waveform recording is
S1 OFF - . .
carried out for preset recording length. If trigger
conditions are not met within 1 second,
waveform recording starts automatically and
continues for preset recording length (memory
recorder, FFT).
x FET %
[1ch, new]
, 1
trig:
sl ORF
gl: STR w: (Linear) x: (Time) CH1 pre-t:
1%
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10.3 Setting Trigger Source AND/OR Linking

The analog trigger, logic trigger, and timer trigger can be linked with the
AND/OR logical operators.

AND: Triggering occurs when conditions for all triggers are met.

OR: Triggering occurs when conditions for one trigger are met.

The external trigger cannot be AND/OR linked with other trigger sources.

Method  Screen: STATUS (page 2)

L 1. Move the flashing cursor to the trigger source
/ (page?) "97- 4- 2 item.
trig mode: SIMGLE/ pre-trig: (5} 213428 .
" _ 2. Use the function keys to select the AND or OR.
rigger source:
analog trigger EB FunCtiOI’l key .
chl : OFF display Meaning
12 : OFF . . . .
ch3 - %:} . Link trigger sources with logical
C H .
OR operator OR.
chd : - i i . .
9E . OFF I+ | . Link trigger sources with logical
chb: - AND " operator AND.
ch? : OFF
external: OFF
timer source: OFF

Example  The figures below show the effect
of AND/OR linking.

CHL1: level trigger; level 0.00 V, slope I ; filter OFF
CH2: level trigger; level 0.00 V, slope I ; filter OFF

AND linking OR linking

CH1 waveform CH1 waveform

jud jud

H2 waveforrrli

1
1
|
1
1
|

A =) L

CH1 and CH2 level both intersect 0 V line from below CH21 or CH2 level intersects 0 V line from below

10.3 Setting Trigger Source AND/OR Linking



10.4 Setting the Pretrigger (Memory recorder, FFT)

O The pretrigger function serves to record the waveform not only after but also
before triggering has occurred.

O Using the recording start point as 0% and the recording end point as 100%,
the trigger point can be specified in percent.

00 When all trigger sources are set to OFF, pretrigger cannot be set.

Recording Recording

start point  end point
0% 100%

0000ORecording range (recording length) recording length

| T
95%
0% 100%
95% of the recording before the trigger
50%
0% 100%

50% before and 50% after the trigger

5%
0% 100%

5% i T i e W S e  ——T T T

95% of the recording after the trigger

-95%
0% 100%

'95 % TN NN TS e — T

Recording is about one recording length
after the trigger

10.4 Setting the Pretrigger (Memory recorder, FFT)



Method  Screen: STATUS (page 1), CHANNEL (page 1), DISPLAY

(page?) '97- 4- 2
trig mode: SINGLE  pre-trig: W\M
trigger source: OR
analog trigger tﬁ“g‘ﬁéﬁgﬁ
chl : OFF
chZ : OFF
ch3 : OFF
chd @ -
ch ¢ OFF
chf @ -
ch? : OFF
chd @ -
external: OFF C]
timer mource: OFF D

i

....|* MEMORY x

trig:
SINGLE
OFF

" pre—t:

'

gl: STE v: (Linear) o (Timed CHI

x FET «x
[1ch, newl

trig:
SINGLE
51 OFF

pre—t ﬁ

1

1. Move the flashing cursor to the pre-trig item.

2. Use the JOG control or the function keys to make
the selection.

Function key

display Meaning

0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80,
90, 95, 100, -95%

LUt

NOTE

00 When the pretrigger is set (memory recorder or
FFT: 2 - 100%), the trigger will not be registered
for a certain period after the start of
measurement. (During this interval, Pretrigger
standby is shown on the display.)

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

10.4 Setting the Pretrigger (Memory recorder, FFT)



10.5 Using the Analog Trigger Function

The analog signal input channels (CH1 - CH16) can be used as trigger source.

Method  Screen: STATUS (page 2)
(1) While STATUS (page 2) screen is shown

1
(roeel) o 1. Move the flashing cursor to the point shown in
SINGLE  pre-trig: 553 T .
o the figure.
. W ot ‘tﬂgﬁéﬁm 2. Use the function keys to select the trigger type.
' flt: OFF . on Kk
unction key :
display Meaning
chd: -
OE : OFF . Trigger not used
chh @ -
W7+ OFF . Level trigger (1=~ 10.5.1)
chg : -
aFF : Window-in trigger ( iz 10.5.2)
: Window-out trigger ( iz 10.5.2)
external : OFF
timer source: OFF
(2) While display screen is shown
1. Move the flashing cursor to the point shown in
w HEHCRY % | 1 the illustration, and use the function keys or the
trie G JOG control to specify the source channel.
b Function ke ;
et displa¥ Meaning
@ S1 to S16
- w1t =
P trig:
}T@://z
51 M
2. When the source channel has been specified,
Hehvend |1 move the flashing cursor to the right and specify
tr% the trigger source in the same way as on the
51— 2 STATUS screen.
zl: STE w: (Linear) x: (Time) CH1 pre-t: !
B3

10.5 Using the Analog Trigger Function



10.5.1 Level Trigger

O Triggering occurs when the input signal crosses the preset trigger level
(voltage) with the preset trigger slope ( I, 1).

O When a trigger filter is used, triggering occurs only within the filter width.
This is useful to exclude noise.

& i

Input waveform

Trigger level Trigger level
O Upward trigger direction (slope : T) Downward trigger direction (slope : 1)
Trigger filter

O Triggering occurs when the trigger conditions are met within the filter width.
O This is useful to prevent spurious triggering by noise.
O The filter width is specified by number of sampling points.

Rising trigger slope ;. I Filter width

Triggering occurs
Triggerlevel-—-s-—-—--—- R ----- A L

Triggering does not occur here

10.5 Using the Analog Trigger Function



Method  Screen: STATUS (page 2), DISPLAY
Can be used when the specified channel is an analog input channel.

;1 % 3 A/' 1. Move the flashing cursor to the position as
/ \ oeet] 51 42 shown in the figure, and press [ LEVEL ].
- . 99:31:68
trig mode: SINGLE  \pre-trig: 6} R
" _ 2. Set the trigger level.
rigger source: OR .
e Use the JOG control or the function keys to make
ana]o.g trijgger ] ) +o CH9-16 H
c:; | iFEL lev: sloe:t o the selection.
ch3 : OFF Functl((j)irslplieeg Meaning
chd : -
chb @ OFF
chh : =
chf : OFF

> Trigger voltage level

chg: =

B
et

external: OFF

timer source: OFF
D 3. Select the trigger direction (slope).
Use the function keys to make the selection.

Function key

display Meaning
omore s« | [ Trigger will occur when the input signal
, 1 . crossed the trigger level from below going
BRI > "PT 1 upwards.
— C | N . Trigger will occur when the input signal
pre-t 3 DOWNI ] ° crossed the trigger level from below going
@ C downwards.
* RE[_IORD E] 1
s
el LEVEL | D
3 4. Set the trigger filter
O This setting cannot be made from the display
screen.
O Use the function keys or the JOG control to make
the setting.
O Filter width is specified using sampling points.
s BT % Function Key ;0 ning

[1ch, new] dISplay

trig: 1
SINGLE @
il LEV’*Z [ + OFF, 10, 20, 50, 100, 150, 200, 250,

gl: STR y: (Linear) x: (Timed CHL pre-t: ! 3 @ 500’ 1000

=
=4
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0 To cause triggering at point A or point B with the sine wave shown below,
make the following settings.

0 When using the recorder function, the filter width is limited by the time axis
range setting.

Time axis range Filter width
(/DIV) (maximum value)
1.25 ms - 200 ms all settable
500 ms 250
1s 200
2s 100
5s 20
10 s 20
20s 10
1 min - all unsettable

Example

@ Point A trigger level: 200 mV, trigger direction (slope): rising ( I)
@ Point B trigger level: -600 mV, trigger direction (slope): falling ( 1)

® @u

10.5 Using the Analog Trigger Function



10.5.2 Window-In, Window-Out Trigger

Window-in trigger

Set upper limit level and lower limit level and activated when the input signal
enters the range between these limits.

Window-out trigger

Set upper limit level and lower limit level and activated when the input signal
leaves this range.

Window-in-trigger Window-out-trigger

j j jd jd
Upper limit - - - CEEEEEEEEEETEES: 1o Upper limit == ---\--------- R EREETEE /e
Lower limit .- - - - -\ Lower limit - - - < - - - - ————___ \
Method Screen: STATUS (page 2), DISPLAY
1 2 3 Can be used when the specified channel is an
" \ \ analog input channel.
(page?) '97- 4-3
e mdd  SNIE metris @%p — e 1. Move the flashing cursor to the point shown in
trigger gource: OR the flgu re.

chZ
ch3 :
chd
chb
chb
chi :
chd :

analog trigger
chl : IN Y

OFF
OFF

OFF

OFF

external:

timer source:

¥

OFF
OFF

A +108nY
flt:  OFF —j

(%[i.igl‘!:,
CHI- 16

Gk Press [ WINDOW-IN | or [ WINDOW-OUT |.
2. Set the lower trigger level.
Use the JOG control or the function keys to make

the selection.

— 4

|

Function key

display Meaning

> Trigger voltage level

BEEEE

et

O The value must be larger than the upper trigger
level.
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3. Set the upper trigger level

:MEMORY " , JMake the setting as in step 2.
rig:
5 i 00 The value must be smaller than the lower trigger
: a2 level.
pre-t:
w | >3 ) )
4. Set the trigger filter
O This setting cannot be made from the display
screen.
om0 Use the function keys or the JOG control to make
ol ) the setting.

iy 3 O Filter width is specified using sampling points.

Function key

display Meaning

OFF, 10, 20, 50, 100, 150, 200, 250,
500, 1000

[:
* FFT x [ -
[1ch, new]
trig:
rl%INGLE 1 [
51
gy 2
gl: STR w: (Linear) x: (Time) CHL pre-t:
) 3 [:

Setting example of the window trigger

In order to cause triggering when the signal as shown in the figure below
leaves the hatched area, the following settings are made:

Window-out trigger Upper limit : 1 V, lower limit: -1 V

10.5 Using the Analog Trigger Function



10.6 Using the Logic Trigger Function

O The signal of a logic channel can be used as trigger source.
O The channel must be set to LOGIC on the CHANNEL screen ( iz Section 9.4).

O A trigger pattern and logical operator (AND/OR) are specified, and triggering
occurs when the trigger conditions are met.

O A trigger filter can be specified, so that triggering occurs only when the trigger
conditions are met within the filter width.

If no channel has been set to LOGIC on the CHANNEL screen, the logic trigger
cannot be set.

Method  Screen: STATUS (page 2), DISPLAY
(1) While STATUS (page 2) screen is shown

1. Move the flashing cursor to the position as

(paged) 97~ 4- 3 shown in the figure.
09:43:53
trig mode: SINGLE  pre-trig: (5}
oo e 2. Press [ ON (PATN) ].
e il Functigh xeY  Meaning
ch? @ -
ch3 : OFF . Logic trigger is not used.
chd: - I]_:_I;
15 : OFF = . Logic trigger is used.
) ON (PATH) g 99
chh @ -
ch? : OFF
OFF
o = 2
logic trigger I =
chih : BRI Ixvexd  cond: OB flt: OFF OH (PATH} [
chB : OFF
chC : OFF
chD : OFF C]
external: OFF C] 3. Set the trigger pattern
Liner source} | OFF C] 0 When "CH A" is selected, the setting is for logic
\ \ input CH Al - CH A4 from left to right.

b
T
13 4 5 O Make the setting with the function keys.

Function key

display Meaning

. Signal disregarded

B
\T/r . Low level signal
I

: High level signal

10.6 Using the Logic Trigger Function



4. Set the AND/OR operator.
Determine whether to use the AND or OR logical operator.

Function key display = Meaning

. Triggering occurs if any one of the logic input signals
conforms to the trigger pattern.

: Triggering only occurs if all of the logic input signals
conforms to the trigger pattern.

[[#

If the conditions are met already when measurement is started (AND: all

trigger patterns are met, OR: one trigger pattern is met), triggering does not
occur at this slope. Triggering only occurs if the conditions are removed and
then met again.

5. Set the trigger filter.
O Use the function keys or the JOG control to make the setting.
O Filter width is specified using sampling points.

Function key display Meaning

OFF, 10, 20, 50, 100, 150, 200, 250, 500, 1000

LLUete

10.6 Using the Logic Trigger Function



(2) While display screen is shown
1. Move the flashing cursor to the point shown in

e Ry the illustration, and select a channel that is set
| to logic input.
....J51 LOGIC A
o2 Function k
o [TreaE unction key i
re—t:
R - display Meaning

S1 to S16

o 1A —
Lyxaxd OR

[:
:....|* RECORD % :
trig; 1
SINGLE
S1 LOGIC &

2. Move the flashing cursor to the point shown in

x BT x the illustration, and select a logic channel.
[1ch, newl
trig: 1 Function ke ,
SINGLE i y Meaning
51 L ) display

Tanend O
gl: STR w: (Linear) x: (Time) CH3 pre—t: 3
o3

Logic Ato D

LUt

3. Set the logic trigger conditions (same as steps 1
to 4 when using the STATUS screen).

10.6 Using the Logic Trigger Function



Setting example of the logic trigger

(1) If the trigger pattern has been set to "10x x " with the operator OR, then
triggering occurs as shown in the figure below.

OR

T T
Trigger pattern !

CHAlO1

CHA20 0

CHA30 x

CHA40 x

(2) If the trigger pattern has been set to "10x x " with the operator AND, then
triggering occurs as shown in the figure above.

AND

Trigger pattern

CHA1O 1

CHA20 0

CHA3[O x

CHA4O x

10.6 Using the Logic Trigger Function



10.7 Using the External Trigger Function

O An external signal can be used as trigger source.
0 The EXT TRIG connector is used for this purpose.
O For details, refer to Section 21.3.

External trigger connector

/

MiC EXT TRIG TRIG OUT KEY LOCK

BN
[elelelelelel

EXT-SMPL GIN'D NG PRINT STOP STI-I\RT

\ /

Method  Screen: STATUS (page 2)

el T 1. Move the flashing cursor to the external item.

trig mode: SINGLE  pre-trig: (774 o
trigger source: 0R 2 Pl’eSS [ ON ]
analog trigger t?]Hgl-léﬁliﬁ Function key :
chl - OFF display Meaning
ch? : OFF
o : OFF A . External trigger is not used.
chd: - OFF
cHs : OFF s . External trigger is used.
chfh: - oM
ch? : OFF
chd: - I .

0FF

2

LA

OH
external: 1
timer source: OFF D

The external trigger cannot be linked to other trigger sources with the logical
AND operator.

10.7 Using the External Trigger Function



10.8 Using the Timer Trigger Function

O This function serves to activate recording at preset times.

O Triggering can be performed at constant intervals within a preset start time
and end time.

T i T

Time interval |, Time interval

LIA LIA
¢ >¢

Start time End time

Method  Screen: STATUS (page 2)
1. Move the flashing cursor to the timer source item.

lpage) 91 1 3 2. Press[ F2 |[ON].

trig mode: SINGLE  pre-trig: [1}4
. , Function key :
trigeger source: OR !
. display Meaning
analog trigger tﬁ“gﬁéﬁm
chl : OFF A . Timer trigger is not used.
ch2 : OFF OFF
ohl + OFF =W . Timer trigger is used.
chd : - OH
chS : OFF
ché @ -
ch? : OFF
chd @ - n [ :
OFF
=
o
L]
D 3. Set the start time (month, day, hour, minute).
- tereal: 3 D Move the flashing cursor to the start item.

interval: 00 09:00:00

gto 0101 e — B .
e make the setting.

/

tiner source: Tﬂ start: 0101 00:00 — 4 @ Use the function keys or the JOG control to
|
1
1

Function key Meaning

9|23
£

=
=+

©

=

> Set numerals for month, day, hour,

@ minute

1 +
18 4 . .

Use current time as start time or end

- time

date

=
=

ime
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4. Set the end time (month, day, hour, minute).

(D Move the flashing cursor to the stop item.

@ Use the function keys or the JOG control to make the setting.
5. Set the trigger interval (day, hour, minute, second).

O The setting range is 0 s to 10 d 23 h 59 m 59 s.
(D Move the flashing cursor to the interval item.
@ Use the function keys or the JOG control to make the setting.

Function key display Meaning

@
)

1

=
+

-
.

> Set numerals for month, day, hour, minute

S

o
-

G

o
=
-

_

Set the start time and end time to a point after the pressing of the | START

key.

Relation between timer trigger and AND/OR linking

(1) When trigger sources are set to OR
All trigger sources are valid. If other trigger sources have been set, triggering
can also occur before the start time or after the end time.

Invalid (overlaps with recording)
Measurement start

Level trigger
slope: T

Star time End time :

Timer trigger |

Interval :

OB @ B @ @@ § @ m

Recording length

10.8 Using the Timer Trigger Function



(2) When trigger sources are set to AND

O Measurement is carried out from the start time to the end time. Triggering
occurs at the preset intervals if the conditions for the other trigger sources are
also met at these points.

O If the interval has been set to 0s, triggering occurs at any point between the
start and end time, if if the conditions for the other trigger sources are met.

Invalid (overlaps with recording)

Measurement Outside of

Start timer trigger Invalid (not more than one trigger in interval)

Outside of
timer trigger

Level trigger |

slope T
~ AND ;
Start tlmef/ (\ f/ T End time
Timer trigger |
Interval :
noon -
— — —

Recording length

0 When the trigger mode has been set to SINGLE, only one triggering action
occurs after the measurement was started.

0 To perform recording at regular intervals, establish the following settings.
Trigger mode: continuous

Trigger source linking: AND or OR
Other trigger sources: all OFF

10.8 Using the Timer Trigger Function



10.9 Trigger Output Connector

O When triggering occurs, a signal is output from the TRIG OUT connector.
O This can be used to synchronize several 8846 units.
O For details, refer to Section 21.4.

Trigger output connector

MIC EXT TRIG TFEigJT KEY LOCK )
W%ﬂﬂ%ﬂ@]ﬂ%ﬂﬂ%ﬂfﬁ

EXT—S[MPL G|N|D NG PRINT STOP STII\RT

\ y,

10.9 Trigger Output Connector



Chapter 11
SYSTEM Screen Settings

(For all functions)

11.1 Overview

The SYSTEM screen serves to set the following items which are common to all

functions.
(Refer to the following Sections)
|:| Sett|ng the CIOCk ................................................... (1131)
O Clearing waveform data o (11.3.2)
O System [ESEL - (1133)
O Channel Selection - (11.4.1)
|:| Start key baCkup ................................................... (1142)
0 Settmg the gnd ...................................................... (1143)
O Channel marker function e (11.4.4)
00 Time axis dlSplay .................................................. (1145)
O List and gauge functions - (11.4.6)
0 Backlight saver function e (11.4.7)
[0 Setting SCreen CoIOrs - (11.4.8)
[0 Setting the volume - (11.4.9)
O Intermittent printing - (11.4.10)
O Setting the screen hard copy destination - (11.4.11)
O Display language setting - (11.4.12)
0 Scaling fUNCHON v (11.5)
0 Appending COMMENTS -+ (11.6)
(] S@IFL@SE -+ e (11.7)
1 Interface settings ...................................................... (11.8)

11.1 Overview



11.2 How to Use the SYSTEM Screen

0 Press the key to call up the SYSTEM screen.
0 On the SYSTEM screen, items common to all functions are displayed.
O Use the function keys to select the item you wish to set and then make the

setting. (Press the | SYSTEM | key to switch items.)

O When the flashing cursor is at the point shown in the illustration, the function
keys have the following assignments.

Method
Flashing cursor 01z
xix SYSTEM sk [l![ﬂﬁ 97 4- 3 Funcugirs]pkleelg Meaning
e g }| . Setclock / clear waveform data /
wiTiaLize)] ~ System reset ( i3 Section 11.3)
(b T A . Channel selection and other functions

o setup ) (13 Section 11.4)
N

SCALING

HIOKI & . Input titles and comments
COMHENT ( =@ Section 11.6)

. Scaling function ( = Section 11.5)

@ L[] . Switch to page 2/2
1o page 2/2
o222
(3  SYSTEM RESET Function key Meaning

SCALING
G
COMMENT

1]

topage 2/2

display

e

. Perform self-test ( > Section 11.7)

. Make interface settings
" (= Section 11.8)

. Switch to page 1/2

11.2 How to Use the SYSTEM Screen



11.3 Initialization [ INITIALIZE ]

Setting the clock (TIME SET), clearing waveform data (DATA CLEAR), and
initialization of setting items (SYSTEM RESET) are available.

Method Screen: SYSTEM (INITIALIZE)
1. Press[ F1 |[ INITIALIZE .

A 2. Move the flashing cursor to the setting item, and
press the function key to make the selection.

®kk SYSTEM ok

(1> TIME SET i i i
F{-M-DD HH: M- 535 For detalls on Settlngs’ > SeCtlonS 1131 ’
WAl g 11.3.3

(Zy  DATA CLEAR

(3 SYSTEM RESET

SET UP
T} &
SCALING
HIDKI
8845&
COMHENT

topage 2/2

)

11.3.1 Setting the Clock [ TIME SET ]

* This unit incorporates a calendar with automatic leap year compensation and 11
24-hour clock.

* The clock is used for the following functions:

O Display of year/month/day/hour/minutes/seconds on STATUS, CHANNEL, and
SYSTEM screens

O Timer trigger function

O Trigger time list printout
O Date/time printout at every 5 DIV when time axis is set to DATE

11.3 Initialization [ INITIALIZE ]



Method Screen: SYSTEM (INITIALIZE)

1. Move the flashing cursor to the year, month, day,
sk SYSTEM swec  INITIALIZE g7-2- 9 hour, minute, second items of (1) TIME SET and

11:24:94 .
make the settings.
W TIHE ST , 2 Press [ set] to start the clock.
YY-MM-DD HH:HM:SS | —
p-a1-B1 B0 08: Function key

display Meaning

Set numerals for year, month, day,

hour, minute, second

(Zy  DATA CLEAR
: Insert current date and time in

date-time | ~ respective fields

dofo

(3»  SYSTEM RESET

date-ti

- Start clock

48

e

|
N

-]

11.3.2 Clear Waveform Data [ DATA CLEAR ]

Clears waveform data stored in memory.

Method  Screen: SYSTEM (INITIALIZE)
1. Move the flashing cursor to (2) DATA CLEAR.

sk SYSTEM ook INITIALIZE g7 4-3
i 2. Press [ exec ].
Function key ;
. Meaning
() TIHE SET display
PO s (eig?m . Clear waveform data

DATA CLEAR

\;
LU

(3»  SYSTEM RESET

When memory segmentation ( = Chapter 17) is used, data in all blocks are
cleared.

11.3 Initialization [ INITIALIZE ]



11.3.3 System Reset [ SYSTEM RESET ]

O Resets all settings to the factory default values.
O The same effect can be achieved by turning power to the unit on while holding

down the key (1= Section 23.5).

Screen: SYSTEM (INITIALIZE)

1. Move the flashing cursor to the (3) SYSTEM RESET
item.

2. Press [ exec ].

Function key
display

[ (e?&c) :

Method

wkk  SYSTEM ke INITIALIZE T97- 4-3

11:26:75

(1) TIME SET

fY-i-DD
00-61-61

HH: WM 55

00: 0: 06 Meaning

: Reset all system items

(Z)  DATA CLEAE 1

{exec)
SYSTEM RESET

<]
I
N

LU

1iai

System reset list Memory recorder function

(1) STATUS screen

Settings Display items Initial settings

Time axis range time/div 500 p s/DIV (8927 not
installed), 1 ms/DIV

Recording length shot 25 DIV
Display format format SINGLE
Interpolation dot-line LINE
Superimpose superimpose OFF
Printer recording format  print mode WAVEFORM
Smooth print smooth print
Auto print auto print OFF
Auto save auto save
Trigger mode trig mode SINGLE
Pretrigger pre-trig 0%

Trigger source AND/OR

trigger source OR

Trigger source analog trigger all OFF
Memory segmentation  memory div

Averaging averaging

Waveform decision wave comparison OFF
Waveform parameter measurement

calculation
Waveform processing

wave calculation

11.3 Initialization [ INITIALIZE ]



Recorder function

Settings Display items Initial settings

TIme axis range time/div 10 ms/DIV (8927 not
installed), 20 ms/DIV

Time axis time/div zoom x 1

magnification

Recording time recording time Os

Display format format SINGLE

Interpolation dot-line LINE

Recording medium recording medium OFF

fF;rrirr:]tgtr recording print mode WAVEFORM

Teonena Smohprnt - ope

Trigger mode trig mode SINGLE

gg%ﬁrk ii(g)]urce AND/  trigger source OR

Trigger source analog trigger all OFF

Waveform parameter measurement OFF

calculation

FFT function

Settings Display items Initial settings
FFT mode FFT mode 1CH FFT
Frequency range max.frequency 80 kHz(8927 not

installed), 40 kHz

Window function window RECTAN
Display format format SINGLE
Peak vglue display peak OFF
Averaging average
Reference data reference NEW DATA
Mode (mode) STRAGE
wl (wi) CH1
Scale (scale) AUTO
Trigger mode trig mode SINGLE
Pretrigger pre-trig 0%
Trigger source trigger source OR
AND/OR
Trigger source analog trigger all OFF
Interpolation dot-line LINE
E)rrirr:]tg{ recording print mode WAVEEORM
Auto print auto print
Auto save auto save _ OFF
Waveform evaluation wave comparison

11.3 Initialization [ INITIALIZE ]




(2) Channel screen

Setting displays Initial settings
Input type ANALOG

Waveform display color Same color as channel
number (not in FFT)

Voltage axis range Minimum range of
installed amplifier

Zooming x 1

Zero position 10 DIV

Filter OFF

(3) System screen

Display items Initial settings
(1) using unit 8
(2) start backup OFF
(3) grid type STANDARD
(4) channel marker ON
(5) time axis TIME
(6) list&gauge OFF
(7) backlight saver ON
(8) LCD color type TYPE 1
(9) volume LOW
(20) intermittent print OFF
(11) COPY output PRINTER
scaling all OFF
Comment OFF
title SETTING
channel OFF

11.3 Initialization [ INITIALIZE ]



11.4 Special Function Settings [ SETUP ]

The following 10 functions are available.

(1) Channel selection (=" 11.4.1)

(2) Start key backup (= 11.4.2)

(3) Setting the grid ( iz 11.4.3)

(4) Channel marker function (- 11.4.4)

(5) Time axis display (- 11.4.5)

(6) List and gauge functions (1= 11.4.6 )

(7) Backlight saver function ( iz 11.4.7 )

(8) Setting screen colors (17 11.4.8)

(9) Setting the volume (=" 11.4.9)
(10) Intermittent printing ( = 11.4.10)
(11) Setting the screen hard copy destination (11.4.11)
(12) Setting the display language ( iz 11.4.12)

Method Screen: SYSTEM (SETUP)
1. Press| F2 |[ SETUP].

o ST e L 2. Move the flashing cursor to the various items
and use the function keys to make the selection.
(FFT}
For details, see Sections 11.4.1 - 11.4.11.

¢ 1) uging unit: b
{ 2) start backup: OFF
{3 erid type: STANDERD
{ 4) charmel marker: ON
(5B) time axie: TIME
(6) list & gauge: OFF
(7 back light saver: ON
¢ 8) LD color type: TYPEAL
€ 9 volume: LOW
(18) intermittent print: OFF
(11) COPY output: WO {mona)
(12} lanzuage: ENGLISH

11.4 Special Function Settings [ SETUP ]



11.4.1 Channel Selection [ using unit ]

O This function allows limiting the number of units to be used.
O Be sure to make this setting before measurement.
O Units in use are assigned to channels in ascending order.

0 When using the memory recorder function, the number of units determines the
available recording length ( = Section 6.2.3).

0 When using the recorder function, the number of units determines the
available time axis range ( iz Section 7.2.2).

< 8 units >
4 units——

CH3 CH1

CH 15 CH 13 CH 11 CHS CH7 CHS5 CH3 CH1

Ol NN NN NN RGN M)

8927 8927 8927 8927 8927 8927 8927
ANALOG UNIT || ANALOG UNIT || ANALOG UNIT | ANALOG UNIT [l ANALOG UNIT ([ ANALOG UNIT ([lANALOG UNIT Il ANALOG UNIT
Jwor

A A A A A
= PEAKSOVMAX |f| == Pi VMAX|[| ~ PEAKSOVMAX |[[ <> PEAKSOVMAX Il <- PEAKSOVMAXf| ~- PEAKSOVMAX || <C PEAKSOVMAX ||| <> PEAKSOVMAX

=P

-LHIDKI J-l-llDKI J-HIDl(I -LHIDKI J-l-llDKI

@] ® | @ @ | @
CH4 CH2

—— 1 unit
——2 unit—

Method Screen: SYSTEM (SETUP)

o ST e 7 e 1. Move the flashing cursor to the (1) using unit item.
. 2. Use the JOG control or the function keys to make
the selection.
(1) uging unit: Kl 1 ]
{ 77 start backup: OFF FunCtId0|rS]pk|§§ Meaning
(37 grid type: STANDARD

¢ 4) charmel marker: ON @

(5) tine axs: TIN [:"' 1, 2, 4, 8 (unit)
C6) list & gauze: OFF @
(') back light saver: ON =

¢ 8) LCD colar type: TYPEAL [:
€9 volume: LOW @ 2

(10) intermittent print: OFF

(11) COPY output: MO (mono)

(12) lansuage: ENCLISH D

11.4 Special Function Settings [ SETUP ]



11.4.2 Start Key Backup [ start backup ]

When this function is enabled, the unit will operate as follows: If the power
supply is interrupted during measurement (while the key LED is lit),
recording is restarted immediately as soon as the power is restored. If the
trigger function is used, the unit goes into trigger standby mode.

If power fails during recording...

...recording is restarted when power is restored.

|
@l{
Method Screen: SYSTEM (SETUP)

1. Move the flashing cursor to (2) start backup item.

sk SYSTEM s SET UP 98- 1-29

09:3:06 2. Press the function key to make the settings.
Function key .
(FET) display Meaning
(1) using unit: 5 1 A . Start key backup is not enabled.
| T OFF

{ 77 start backup: U |
(30 grid type: STANDARD ﬁ-— . Start key backup is enabled.
( 4) charmel marker: ON
(B time axis: TINE
(6 list § gauge: OFF
{ 7} back light saver: ON
( 8) LCD color type: TYPE@L I %
(93 volune: LoW 2

m: T
(10) intermittent print: OFF L]
(11> COPY output: MO ¢mono) C]
(12) lanzuage: ENGLISH C]

11.4 Special Function Settings [ SETUP ]



11.4.3 Setting the Grid [ grid type ]

O Sets the type of grid to be used for printout.

O The following seven settings are available: OFF (no grid), standard, fine,
standard (dark), fine (dark), standard (shaded), fine (shaded).

O Only OFF and standard (used at any other setting) are available for the

display.
The DISPLAY screen
tri
SINGLE SINGLE
o1 OFF . i
pre-t: pre-t:
o — — — o
time/div: b . R e JEime/dive
g? H H H ET
( 1) F N I { 1me)
zhot.: s e et
2501V P N F 20TV
Grid: OFF Grid: ON
(excluding the OFF setting)
Printed recordings
OFF Standard

Standard (dark) Fine (dark)

Standard (shaded) Fine (shaded)
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Method Screen: SYSTEM (SETUP)
1. Move the flashing cursor to (3) grid type item.

sk SYSTEM sk SET UP 98- 1-29

19:34: 35 2. Press the function key to make the settings.
01/2
(FFD) Function key .
display Meaning
{ 13 uging unit: ]
{ 2) start backup: OFF 1 . Off
(5 erid type: B |
{ 4) charmel marker: ON . Standard
(B time axis: TIME
(6) list § gauge: OFF : Fine
( 7 back light saver: ON
( 8) LCD color type: TYPE@1
9 volume: LOW
(1@ intermittent print: OFF © Switch to page 2/2
(11> COPY output: WO {mono) 2
(12} lansuage: EMGLISH
02/2
Function key .
display Meaning

. Standard (dark)

. Fine (dark)

: Standard (shaded)
: Fine (shaded)

. Switch to page 1/2

For the FFT function, the settings are "Standard (shaded)" - "Standard
(dark)", "Fine (shaded)" - "Fine (dark)".

11.4 Special Function Settings [ SETUP ]



11.4.4 Channel Marker Function [ channel marker ]

This function adds channel numbers to the waveforms on the printout.

Logic channel number —]

Channel number <]

Method Screen: SYSTEM (SETUP)

1. Move the flashing cursor to the (4) channel marker

xx SYSTEM wax  SET UP 98- 129 item.
79:35:06
2. Press the function keys to make the selection.
(FFT)
Function key ;
: Meanin
(1) uging unit: 3 dISpIay g
( 2) start backup: OFF . .
S e . | : channel numbers will not be printed.
{3) grid type: STANDARD OFF
( &) charmel nark e 1
chammel marker: - -
. a W : Channel numbers will be printed.
(5 time axis: TIME OH
(6) list & gauge: OFF
(T) back light zaver: ON
{ 8) LD color type: TYPEGL
OFF
{9 volume: LOW 2
I .
(10} intermittent print: OFF [T}
(11> COPY output: MO {mona) C]
(12) language: EMGLISH D

0 When using the X-Y screen of the memory recorder function or the FFT
function, channel numbers are not printed.

0 Logic channel numbers are printed regardless of the channel marker setting.

11.4 Special Function Settings [ SETUP ]



11.4.5 Time Axis Display [ time axis ]

Determines the way the time from the trigger point is printed out.

Time

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

s +smgn
Scale

O S
Date

96 11- 22 03: 00 00 000" 000 "96-11- 22 03: 05 00 000" 000

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

Method Screen: SYSTEM (SETUP)

1. Move the flashing cursor to the (5) time axis item.

SYSTEM SET P C95- 1- . .
- o A 2. Use the function keys to make the selection.
Function key ;
(FFT) ;
display Meaning
(1) using unit: 3 . Displays the time from the trigger
( 2) start backup: OFF " point (unit: fixed).
(3} grid type: STANDARD ) Di_spla(ys _thebtimeGBr)om the trigger
" point (unit: base 60).
( 4) charmel marker: ON /1 p
(5 time axis: s | | . Displays the number of DIV from
(6 list & gauge: OFF trlgger pOInt'
7 becl gt swer: N . Print date and time every 5 DIV
{ 8) LCD color type: TYPEGL
TIHE
9 volume: LOW {—1 i
(18 intermittent print: OFF TIHE ¢68)
(11} COPY cutput: WO (mone) (P ~ 2
DIV
(12) language: ENGLISH R
DATE

0 When using the FFT function, DIV and DATE are identical to TIME.
0 When external sampling is used, the following applies.
(1) If printer format is set to WAVE, the "Scale" setting is used in any case.
(2) If printer format is set to LOGGING, the setting except "Scale" is the sampling
count.

If printer format is set to LOGGING and "Date" is used, p s and lower values
are discarded.

11.4 Special Function Settings [ SETUP ]



11.4.6 List and Gauge Functions [ list & gauge ]

When a waveform is being printed (except for screen hard copies), a gauge
(vertical scale) and list of setting items can be added.

CH1 gauge O OO CH2 gauge
\ /

HIOK| 8846 wMmEeMony HicoRDER

Teismar-tim: "97-84-34 19-5.32

IR FEGTION a1r T3 Heasuremint vt

Qaaisiaiala

8a

“““

Graph List of settings

Method Screen: SYSTEM (SETUP)
oo SISTAN wex SET U g5 175 1. Move the flashing cursor to (6) list & gauge item.
99:35:59
2. Use the function keys to make the selection.
(FFD .
Function key ;
display Meaning
(13 uging unit: 8

{ 7} start backup:
( 3) erid type:

{4y charmel marker:

OFF
STENDARD
N

TIME

OFF

FUNG : MEM

i3

LIST

No gauges or listing

Print listing only

{5 time axis:

(6 list § zauee: | Print gauges only

\n—\
13

P
GAUGE
{ Ty back light saver: ON
color twpe: i isti
(8 LD ol TYPEAL Print both gauges and listin
€9 vol Lok JLr LIST+GAUGE
wolume: -
{18y intermittent print: OFF LIST

(11> COPY output: MO {mono)

ENGLISH

2
(12) language: GAUGE

i1

LIST+GAUGE

_

0 The gauge is only printed for channels for which the waveform is being
displayed.

0 When the X-Y plot of the memory recorder function is used, the number of
gauges for the X axis is restricted to 2.

0 When single screen display is used, channels using the same voltage range,
magnification/compression factor, zero position, variable setting, and scaling
setting are displayed with the same gauge.
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11.4.7 Backlight Saver Function [ backlight saver ]

O When this function is enabled, LCD backlighting is turned off automatically if
no key is pressed for about 10 minutes.

O Pressing any key will turn the backlight on again.

O This increases the service life of the backlight.

Method Screen: SYSTEM (SETUP)
1. Move the flashing cursor to the (7) backlight saver

xox SISTEH wox  SET UP 98- 1-29 item.
09:36:25
2. Use the function keys to make the selection.
(FFT)
Function key .
- Meanin
(1) using unit: S dISpIay 9
{ 2 start backup: OFF . .
S e A : Backlight is always on
€30 erid type: STANDERD 0FF
( 4) charmel marker: ON . . :
. . : Backlight is turned off automatically

( b) time axis: TIME ON
(6 list & sauge: OFF L1
{ 7) back light saver: m//
{ 8) LD color type: TYPEQ] %
¢ 9 volume: LOW - 2

I i 1y
(1@) intermittent print: OFF (]
(11) COPY output: MO (mano) C]
(12) language: ENGLISH C]

LCD backlight ON/OFF

0 To turn the LCD backlight off:
press the up and down cursor keys simultaneously.

O To turn the LCD backlight on:
press any key.

Up/down keys

, O |
] C() )
| |

Turning the LCD backlight off
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11.4.8 Setting Screen Colors [ LCD color type ]

The user can choose between various color patterns for the display.

Method Screen: SYSTEM (SETUP)

1. Move the flashing cursor to the (8) LCD color type
xkk SYSTEM #kx ST LP 98- 179 item.

2. Use the function keys to make the selection.
(FFT)

Function key

Meanin

(1) uging unit: 3 dISpIay g
( 2) start backup: OFF . .

e e : Switch to the next higher pattern
{3) grid type: STANDARD
{ 4) charnel marker: ON R

. . Switch to the next lower pattern
(5 time axis: TIME
(6) list & gauge: OFF 1
(T) back light zaver: ON

{ 8) LCD color type:

€9 wolume: @
(18 intermittent print: OFF
(11> COPY output: MO {mona) C] > 2

(12) language: EMGLISH
reset

Changing the display color has no effect on the
printout (normal printing, screen hard copy, A4
print).

: Reset to type 1

J e
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11.4.9 Setting the Volume [ volume ]

O This setting controls the volume of the error and warning beep that is also
produced when a waveform decision result is NG, and when stop mode is
entered.

O The setting also affects the volume with which a voice memo is played back
when using the recorder function.

Method

®kk  SYSTEM skx  SET UP

98- 1-29

¢ 1) uging unit:

{ 2 start backup:
{3 erid type:

{ 4) charmel marker:
(5B) time axie:

(6 list & gauge:
(7 back light saver:
{ 8) LCD color type:

€9 wolume:

(11) COPY output:

(12) language:

(10} intermittent print:

(FFD)

8

OFF
STANDARD
ON

TIME

OFF

0N
TYPEG1
| LOW
OFF

WO {mona)
ENGLISH

89:37:13

11.4 Special Function Settings [ SETUP ]

Screen: SYSTEM (SETUP)

1. Move the flashing cursor to the (9) volume item.

2. Use the function keys to make the selection.

Function key
display

=
n
n

Meaning

: No sound from speaker
: Volume low
: Volume medium

: Volume high



11.4.10 Intermittent Printing [ intermittent print ]

O When the interpolation function is set to ON and the envelope waveform
exceeds 0.5 DIV, printout is carried out with reduced frequency.

O When operating the unit on DC, this can help to conserve power.

O The intermittent printing setting can be chosen also when operating the unit
on AC.

O Print speed will differ depending on the density of the screen display.

O Real-time printing when the unit is operated from a DC source is intermittent,
also when the setting is OFF.

Intermittent printing OFF Intermittent printing ON

Method Screen: SYSTEM (SETUP)

1. Move the flashing cursor to the (10) intermittent

wox SYSTEM wec  SET UP G 12 print item.
29:37:32

2. Use the function keys to make the selection.

(FED) Function key

: Meanin

display eaning
{ 1) using unit: 8
(9 start backup: OFF A . Intermittent printing is disabled.

0FF
(3} egrid type: STANDARD
{ 4) charmel marker: ON ﬁn ;. Intermittent printing is enabled.
(B time axis: TINE
(6 list § gauge: OFF
{ 7} back light saver: ON
( 8) LCD color type: TYPE@L I %
€9 volune: LW 2

m: T
(10) intermittent print: (KH] L]
(11> COPY output: MO ¢mono) S
(12) language: ENGLISH 1
G

O In dot display mode the intermittent printing
function has no effect.

O In FFT mode the intermittent printing function
has no effect.
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11.4.11 Selecting the Hard Copy Destination

Method Screen: SYSTEM (SETUP)
1. Move the flashing cursor to the (11) COPY output

xox SISTEH wox  SET UP 98- 1-29 item.
09:38:17
2. Use the function keys to make the selection.
(FFT)
{ 1) using unit: 8 E .
unction ke :
( 2) start backup: OFF dISp|a)>; Mean|ng
(3) grid type: STANDARD
( 4) charnel marker: ON . Output to printer.
(B time axis: TIME ) N A
. . Save bitmap file to MO disk
(6) list & gauge: OFF : (monochrome)
( 7 back light saver: ON :
(8 LCD color type: TYPEG] . Save bitmap file to MO disk (256
{9 volume: LOW COIOI’S).
(16) intermittent print: OFF
(11 COPY output:
(12) lanauage: ENCLISH
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11.4.12 Setting the Display Language

The display languages can be switched between Japanese and English.

Method Screen: SYSTEM (SETUP)

1. Move the flashing cursor to the (12) language item.

SYSTEM SET P 98- 1-29 H H
= = o 2. Use the function keys to make the selection.
(FFT)
Function key ;
{ 1) using unit: 8 dISplay Meanlng
{ 27 start backup: OFF
\SHUL| . Display in Japanese
(%) arid type: STANDARD TAPANESE play p
( 4) charnel marker: ON ABC ] i ]
(5 time axie: TIHE ENGLISH : Display in English
(6) list & gauge: OFF
( 7 back light saver: ON
{ 87 LCD color type: TYPE@L
JAPANESE
{93 volume: LOW I )
(16) intermittent print: OFF ENGLISH
(11) COPY output: MO (momo) C]
(12) language: | C]
_ ) NoTe
|
1

A system reset does not change the language
setting.
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11.5 Scaling Function [ SCALING ]

O The scaling function can be used to convert an output voltage from a sensor or
similar into a physical quantity.
O Two types of scaling functions are available.

Method 1  (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

Conversion is performed using the
incline (conversion ratio) and offset
value.

—

Method 2  (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
SCH """"""""
I Conversion ratio and offset value are
| > calculated from 2 points.
SC, ;

Vv, Vi 0

O The gauge scale (maximum and minimum values of horizontal axis) and A/B
cursor measurement values are displayed in the scaled units.
O Scaling can be performed for every channel.
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11.5.1 Conversion Ratio Scaling

Method Screen: SYSTEM (SCALING)

2 1 1. Press [ SCALING ] to call up the scaling screen.

SYSTEM / SCALING T97- 4- H H
il i - 2. Move the flashing cursor to scale kind and select
scale kind: BATIO o RAT]

scaling (eu{v) (offeet) (eu) O
1: 1 [+1_@5@@E+@@][+@_ PABAE+AR] [ V] ‘ .

: Function key ;
7 [+1. BARGE+AB] [+6. GRBEEHIE] [ V] dISplay l\/leanlng
3 : [+1. BARAE+AB] [+0. ARPAEHAR] [ V] =
[(ez] - -

4 . OFF  [+1. 0000E+E][+0. BABEE+HE][ V] E:)::::)Q . Use conversion ratio method
5 OFF  [+]. QOW@E+A8] [+6. ABaE+60] 0 V] BATLO
6 OFF [+ DBOOE+A01[+0, GOOREAOTT V) =] - use 2-point method
7. OFF  [+]. 000@E+6][+0. ABEE+AG] 0 ] FOINT
5 i OFF  [+]CONEROUIL0.0MOBHNTL V)
9 .

1.23E+04
11: OFF [+, OBEEE+GA][+0, GROAE+PA]L V] I o ((5123

12: OFF  [+].0000E+08][+0. Ga0aE+a8] [ V] |nzsem3
13: OFF  [+1.0006E+08](+0. GA0BE+E1L v

14: OFF  [+]. DBOOE+A0][+0. PAGAE+AE]L V] D

150 OFF - [+].GOBAE+EI[+0. 0AOOESAOIL V] | =2 3. Move the flashing cursor to the channel for
16: OFF  [+]. DOQOE+A0][+0. PAGOE+DE] [ V] | veset

which you want to perform scaling and change
the setting to ON.
Function key Meaning

Cr\1annel number

: OFF  [+1. DBBGE+0E] [+, BBORE+0E]1T V] - [:
10:  OFF  [+]. 0BOOE+00][+0. pOOOE+0@]L V] OFF

=
=
[~
e
=
=

=3
7
°
D
<

| : SANSHR) [+1. 0000E+001 +9. 0000E+00T B ape | - Scaling not used
‘ l'ngfiuﬁ) . _Scaling used (specify exponent as
3 4 5 oW (scnJ © integer)
_ . 12-3(Ea+l2_3m . Scaling used (specify exponent as
Scaling ON Set conversion Enter engineering on ¢engy) ~ multiple of 3)

ratio and offset unit (eu)

_

Lu/v =t | . Conversion ratio = +1.0000E+0,
reset " offset = +0.0000E+0

4. Enter the "Conversion ratio: eu/V" and "Offset".

O The setting range for both these items is -9.9999E+9 to +9.9999E+9 (exponent
E-9 to E+9).

O Move the flashing cursor to each item and make the setting.

Function key

Meaning

=
7]
o
)
<

0to9
(the most significant digit and the
exponent, from -9 to +9
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5. Enter the "Unit name: eu".

O The unit name can be up to 7 characters long.

O When the flashing cursor is moved within the [ ] brackets, the function key
display for comment input appears.

00 For details on how to enter the unit name, refer to Section 11.6.1

11.5.2 2-Point Scaling
Method Screen: SYSTEM (SCALING)

2 1 1. Press [ SCALING ] to call up the scaling
wxx SYSTEM **x/ SCALTNG '97-4- 3 screen.
scale kind: POINT 11:50:05 . i
. 2. Move the flashing cursor to scale kind and select
scaling (volots) (zcale) (eu)

1 15, 0a0aE-0z >+ oomE-pzl L vl | | POINT.

=h_(AAAE=7 =» -5 AAHAE={ |
2 5. OO0GE-07 >+5. OARE-071T V] ;

5. QO0RE-7 -5, 000AE-07 Function key ;0 -ning
3 . OE 7 >+, ORRE-A7]L V] display

5. (ADGE-12 >, BOQRE-07
D o aa | Fofl, : :
Gi 0 OFF [ 0GR Wb 0M0E 91 V] Sk : Use conversion ratio method
6. OF [ omi0io mEy v s

+h. | +h. -

b QA0IE-07 >, HARE-0 ) :
7. OFF  [4h QOE-Woh GONE-DIIL  °C] Bz ¢ use 2-point method

5. DABAE-07 5. BOORE-7 POINT
5 OFF  [+5 (DQE-G7->+5. QOQAE-0710 V!

b (O0GE-07 . BORE-0
9. OFF  [+5 OBOOE-07>+5 GUE-071 V)

5. QA0GE-017 5. GG
10 OFF [+ 07E-g7--+5 pageE-0zlL v |_aer

=5, PRRAE-@Z = -5, BARAE-G7 1.23E+04
M: OFF [+, OORE-G7 45, OOAGE-8710 V1 | tinb

5. QO0GE-07 5. BG4 ON_(SCD)
120 OFF [+ 0oRE-07 45, oopE-021 V) |iaseem3

b (00GE-3 -5, BOGRE-07 Gl
13 OFF  [+5. OOAE-07 45 0AE-0710 V) | o conmy

-5, DARAE-07 -5, AAGDE-07
14: OFF [+ DORE-G7 >+b BOQOE-Z]L V)
5 OF [ AT bl V) :

+ | +h. -

2 R B bR 3. Move the flashing cursor to the channel for
6 OFF  [45 GOOCE-07>+5 GAAE-0210 V1 || ,pent

: 5. DB 117 -5, AHE -7 which you want to perform scaling and change
the setting to ON.
Function key .
_ _ display Meaning
Channel number Voltage high point
\

. Scaling not used
OFF

i : [+5. BRPRE-B2 = +5. BRRRE-G21[ 1 + i i
m L5, 00008075, 0000071 | 123y | . Scaling used (specify exponent as
| OH_(5CD) integer)
Voltage low point . 123 0| - Scaling used (specify exponent as
3 4 0N (ENG) multiple of 3)

Scaling on Set voltage value Enter engineering
conversion value. unit (eu)

_

eu=u _ Enter the voltage upper and lower
reset | ° limits of screen

4. Enter the two points.

O Enter the voltage value on the left and the corresponding converted value on
the right.

O Enter the higher voltage value in the top row and the lower voltage value in
the bottom row.

O The setting range is -9.9999E+29 to +9.9999E+29.
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NOTE

Reference

O Move the flashing cursor to each item and make the setting.

Function key

display Meaning

Oto9
(-9 to +9 for the most significant
digit, -29 to +29 for exponent.)

LUt

5. Enter the "Unit name: eu".

0 The unit name can be up to 7 characters long.

O When the flashing cursor is moved within the [ ] brackets, the function key
display for comment input appears.

O For details on how to enter the unit name, refer to Section 11.6.1

0 When the 2-point method is used, scaling is performed using the following
equation.

'SCy — SCL’:X+;'VH x SC; — V; x SCy !

O 5: Voltage high point 0 O 5: Scaling high point
O g: Voltage low point 0 O 5: Scaling low point

O The ranges for the parts enclosed in dotted lines are as follows.

-9.9999E+9 [0 value of enclosed part 00 -1.0000E-9
Value of enclosed part = 0
-1.0000E-9 O value of enclosed part 0 +9.9999E+9

0 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).

O For channels in which waveform processing result data are recorded, only the
unit is valid (scaling is invalid).

O The scaling value is used for the gauge scale, upper and lower display limits,
and for A/B cursor readings.

The settings for one channel can be copied to another channel ( iz Section
9.6.10).
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Relationship between scaling function and variable function

When both the scaling and variable functions are to be used, the setting
procedure differs, depending on the order the functions are enabled.

Method 1  Scaling setting — Variable setting

1. Make the settings for the scaling function (conversion ratio method or 2-point
method).

2. Call up the CHANNEL screen (page 2) with the setting item for the variable
function.

3. Make the variable setting to be used after conversion to a physical quantity.

Method 2  Variable setting - Scaling setting
1. Call up the CHANNEL screen (page 2) with the setting item for the variable
function.
2. Set the input voltage range to be displayed or the voltage value for 1 DIV.
3. Make the settings for the scaling function.

0 When using both the scaling and variable functions, the upper and lower
limits for the variable display after scaling are as follows.

-9.9999E0 29 [ setting value OO -1.0000E - 29

Setting value = 0
+1.0000E-29 O setting value O +9.9999E+29

0 When a setting outside of the above range is attempted, a warning indication
is given and the setting for the upper and lower limit becomes as follows.
When setting value 0 -9.9999E+29: -1.0000E+29
When -1.0000E-29 O setting value 0 0.0000E0 00: -1.0000E-29
When 0.0000E0 00 O setting value 0 +1.0000E-29: +1.000E-29
When +9.9999E0 2900 setting value: +1.0000E0 29

Relationship between scaling function and waveform processing functions

When both the scaling and waveform processing functions are to be used, the
operation sequence becomes as follows.

Processing result
recorded in specified
channel

Input waveform ) Waveform
d Scaling ;
ata processing

Scaling is not applied to processing results recorded in a channel

N

Processing result

Processing Waveform _ ul
results recorded processing recorded in specified
in a channel channel
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11.5.3 Scaling Setting Example

Example In a circuit as shown below, the measure voltage in CH2 is to be converted
into current.

10u F
10V p-p
O
@ chi
60 Hz =D— CH2
Sine wave
200 Q
1/4 W

777

To determine current from voltage, Ohm'’s law is applied as follows.

X: Current flowing in resistor (A)
Y: Voltage between resistor terminals (V)

Method 1  (conversion ratio method)

wbt SYSTEM sk SCALING 97 4- 3 . . .
T 11:52:47 Equation (1) is transformed into

scaling (éﬁﬂ% (offset) (ew) X = 0.008Y -ooooveeee (2)
1+ OFF  [+].0OPOE+A0][+0. POGOE+DE]T V]
2 - ONGSCT) (45, GB00E-03] [+0. 0205+00] SN From equation (2), the settings for "Conversion
o O DL OSRODILD. DOOOEIL V) ratio (eu/V)" and "Offset" are as follows.
4 :  OFF  [+1. OOGGE+@][+0. BA0AE+AD]L V]
5 i OFF  [+1.00¢02+001[+0.G0008+0010 V] Conversion ratio (eu/V) = 5.0000E-3
6 i OFF [+l QHEOE0010+0.GA0DEA0TL V] Offset = 0.0000E+0
7 OFF  [+]. BOPRE+A8][+A. PABEEHAD] Cl .

Unit : A

5. OFF  [+1. 00GEE+@][+0. BAGAE+AD]L V]
q :

OFF  [+]. GAOREQR] [+0. bodmrel]L V1 )™ 2 Use these value to make the setting. This will
. OFF  [+1.000E . 0000 V1 [enter .
10 (1. DRGCEANLAD, BOOORAOIL V] cause the voltage measured in CH2 to be converted

1 OFF (ol OOUOEM0IL0. BOOAEWIIL V] ) :
12: OFF  [+1.0000E+001(+0. 0BOBEHGEIL V] into current (A) for observation.

13 OFF [+l COOEEMMICAD. GOIOEROOIL V) C]
W OFF  [+L.00OEEMOIL0.0OQOEHOOIL V) D
15 OFF [+, GROGEAIL40. WOUENOTT V)

16 OFF  [(+LOQOEEMEILA.OMOEHDIL V)
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Method 2  (2-point method)
Equation (1) is transformed into
wik SYSTEM sk SCALING ?T_Bé_lg X=0.005Y e (2)

scale kind: POINT

scaling (volts) (zcale) (eu)

e From equation (2), two points are chosen.
+5. @@@@E 02 > +5. BABOE-0Z] [ V]

1:
- = point A
B + +H +! .
o I hen v
’ f5 @E‘]@@E_@Z—)+5 @@@@E_@Z When VOItage Y=0 (V), then current X=0 (A)
L s s e i
s o e v oS
£ i OFF [+ CAARE-0) -»+b. BAGAE-07 V] When voltage Y=10 (V), then current X=0.05 (A)
5 OOAE-07 -, A0
7. OFF  [+h QWGE - OWE-IT )
5. B00AE-07 -1, A0G0E-07
8 OFF  [+D. BUE-) - 45, GOAE-1) V]
5 OB~ -5, A0 .
O OFF 45 GWIOE-07 >+, ARUE-07 V] These two points are converted.

-D. QAORE-0Z -5, BOGOE-07

10 OFF [ab MM s+h omeE0700 V) |ueE :
R e A (0.00008+0 - 0.00005+0)
+! - +5. - ¢inb
5 O0AAE 07>, ANODE-7 DA _GED B: (1.0000E+1 - 5.0000E-2)
12 OFF [+ QUOE-W 5. WOE-0Z1L V) |iz3een
5. (U7 -5, QW07 Gmlt Unit: A
13: OFF  [+b. GOOGE-07 ->+5. QOOOE-G V1 | on e '

e e e e e ]

5. QRRRAE-07 - -5, BARRE-07
14:  OFF  [+5. UOWEE-D7 =+5. YOODE-07 Vi
o D30 ol V) is Wi -

+ - + |

R R D cumv This will cause the voltage measured in CH2 to be
16:  OFF  [45. DOVIEE-G7 ->+b. DARRE-G7 VI yeset

5. Q0ORE-7 5. G000E-7 converted into current (A) for observation.
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11.6 Adding Comments to a Graph [ COMMENT ]

Comments for titles or each channel can be added. The maximum length for a
comment is 20 characters in normal print (see Section 12.5).

Method Screen: SYSTEM (COMMENT)

1 1. Press the [ COMMENT ] key to call up the
wbk SYSTEM wec  COMMENT 97 4- 3 comment setting screen.
11:57:04
2. Move the flashing cursor to title item.
title: 2 . .
[ ] 3. Use the function key to select the item to be
printed.
channel:  OFF
chi Function key ;
5E§ : display Meaning
e . Off
al
o L o
il . Setting item is printed.
ki o
onik: : Comment is printed.
chif: 3
s : Both item and comment are printed.
*
chD :
4. When [ COMMENT ] or [ SET&CMT ] is selected, enter
the comment.
wek SYSTEM xex  COMMENT 943 O When the flashing cursor is moved with the
e CURSOR keys, the following function key
title: SETTING indication appears.
( . . .
O For details on comment input refer to Section
channel:  OFF 1161
il Function key ;
CE§ : display Meaning
a5 : / .
i : Enter comment input mode
o enter
ch9 :
chl@f f
]
]
chC
chl - & . Clear the comment.
clear clear

5. Move the flashing cursor to the channel item and
select the item to be printed, using the function
keys. (The function key indication is the same as
for step 3.)
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6. If comment or SET & CMT was selected, enter the comment for each channel.

Reference The settings entered for one channel can be copied to another channel.
( = Section 9.6.11)

11.6.1 Comment and File Name Entry Procedure

When the mode for input of a comment, file name, or unit is activated, the
display changes as follows.

Method

Flashing cursor 1. Move the cursor to select a character.
(move by using jog control)

| 2. Press [ set char ].

SYSTEM COMMENT 91 4-3 .
— = 2015 3. After input characters, press [end ].
title: SETTING
L ] Function key ;
display Meaning
channel:  OFF Ak
ERE, = . Enter selected character
chd [ set char
W3 e [
i I A . Delete character left of cursor
EEgé % ace) * (backspace key)
C H
St . Confirm entry and terminate input
0 | = end ) - mode
set char
0123456789 ¥%-8() () F]
HBCDEFGHIJE ., : 23 4Q€ CEACD
LINOPORSTUY 74914 4% 251 back space
WAYZabcdefg %¥atua497+ |
hijjklmnopar 3723 JAE74% 3
sHuvwxyz *+ TILATY135Y
NS T I T PR C]
1

\
\

1
Flashing cursor
(move by using cursor keys)

0 When the file name is input (inputting, changing, or searching of the

directory name and file name), the following characters cannot be used.
"!*1+1/l:!?7<!> -3

LIRS |

0 The small letters are changed to capital letters during file input.
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11.7 Self Check

The following tests can be carried out.
(1) ROM/RAM check (1= 11.7.1)
(2) LED check (= 11.7.2)
(3) Printer check (= 11.7.3)
(4) Key check (=7 11.7.4)
(5) Display check (= 11.7.5)
(6) MO check (= 11.7.6)
(7) DIA unit output check (when D/A output unit 9539 is installed) ( =z 11.7.7 )

Method Screen: SYSTEM (SELF-TEST)

1. Press the 2/2 function key and then the

"98- 179 [ SELF CHECK ] key.
09:43:66

wkk SYSTEM  akokx

2. Move the flashing cursor to the various items

and use the [ exec ] function key to start the test.
(13 ROM/RAM check

For details on the various tests, refer to Sections

@ L ek 11.7.1 - 11.7.7.

(3)  PRINTER check

t4) KEY check NOTE

) JISFLA check When the result of a self-test is "NG", or if another

problem is observed during the test, the unit should
be returned for servicing.

{6y MO check

topage 1/2
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11.7.1 ROM/RAM Check

O This test checks the internal memory (ROM and RAM) of the 8846.
O The test is non-destructive; it does not affect the contents of RAM.
O The result is displayed as follows. OK: Passed, NG: Failed

Method Screen: SYSTEM (SELF-TEST)

1 1. Move the flashing cursor to the (1) ROM/RAM check
sk SISTEM m/ SELF CHECH "98- 1-29 item.

79:43:45
2. Press [ exec ] to start the test. .

MB  ROM/RAM check NOTE

() LED check O During the test, all keys are disabled.
O When "OK" appears, the test result was normal.

(3)  PRINTER check
3. When the test is completed, press any key to

@ MY check return to the self-test setting screen.

o) DISFLAY check

{6y MO check

wkk FOM/RAM check sox

Ver. 1,00

storage RAML...0K
atorage EAMZ... 0K
back up EAM....0K
cpu REM. ... 0K
\-RAM

#

# INTERFACE BOARD
GP-IB
9537

HIT ANY KEY TO RETURN !!
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11.7.2 LED Check

O This test checks the LED indicators.
0 The three LED indicators on the front panel key, VALUE, WAVEDA.B
CURSOR) flash simultaneously, and a beep should be heard from the speaker.

E\z red LEDs
_J 1 yellow LED
@’
—
Method Screen: SYSTEM (SELF CHECK)
1 1. Move the flashing cursor to the (2) LED check

wex SYSTEM **x/ SELF CHECK 98- 1-29 item.

09:44:30
2. Press [ exec ] to start the test.

1) ROM/RAM check 3. When the test is completed, press any key to
return to the self-test setting screen.

LED check
3} PRINTER check
(4)  HEY check

(5)  DISFLAY check

(6) MO check
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11.7.3 Printer Check

This test checks the printer operation.

Method Screen: SYSTEM (SELF CHECK)
1. Move the flashing cursor to the (3) PRINTER check

®kk  SYSTEM akx  SELF CHECK 93 1-29 item.

§9:45:78
2. Press [ exec ] to start the test.

(1) ROM/RAM check To cancel the test pattern printout, press the

key.

(2 LED check
{4y KEY check
(h)  DISPLAY check

(6) MO check

Printer test pattern

When operated from a DC source, the black sections are printed using
intermittent printing.
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11.7.4 Key Check

This test checks the key operation.

Method Screen: SYSTEM (SELF CHECK)

1. Move the flashing cursor to the (4) KEY check

wkx SYSTEM swx  SELF CHECK " 98- 1-29 item.
09:45:54

2. Press [ exec |. The key test screen appears.

(13 FOM/RAN check 3. Press any key on the front panel. If the
corresponding field on the display changes to
@ LED check reverse, the key is operating normally.
(30 PRINTER check 4. Turn the JOG and SHUTTLE controls at least one
m///ﬂl turn fully clockwise and counterclockwise. When
KEY check

all key fields on the screen are shown in reverse,
the test is completed.

]

D Rotate the SHUTTLE control slowly and with care.
]

]

o) DISFLAY check

{6y MO check

5. Press any key to return to the self-test setting
screen.

NOTE
wkk KEY check sk

O If any key is defective, the key test cannot not be

HIOKT 8345 HEMORY HiCORDER N completed normally.

e O In this case, press the | START | key while holding
down the | STOP | key to return to the self-test

LE (e setting screen.

A ST O

CURSOR

B

S0P START
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11.7.5 Display Check

This test checks the display.

Method Screen: SYSTEM (SELF CHECK)

1. Move the flashing cursor to the (5) DISPLAY check
wkk SYSTEM sk SELF CHECK "G95 1-79 item.

10:09:47
2. Press [exec] to start the test.

(1) ROW/RAN check 3. When the test is completed, press any key to

return to the self-test setting screen.
(2)  LED check

(3)  PRINTER check

(4 EBY check 1
DISPLAY check —
Fnes I (e::lec) 2

{6y MO check

C Test start >

v

Display test (grid display)
(red/white — green/white - blue/white - black/white)

!

Display test (monochrome)
(red - green - blue - white - black)

!

Contrast test
(red - green - blue)

!
(e )
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11.7.6 MO Check

O This test checks whether the DAT drive and the 8846 main unit are
communicating properly.
O The result is displayed as follows.[0 OK: Passed, NG: Failed)

Method Screen: SYSTEM (SELF CHECK)

1. Move the flashing cursor to the (6) MO check
sk STSTEM  sokk SELF CHECK 98- 1-29 |tem

10:10:25
2. Press [ exec ] to start the test.

t1>  ROM/RAM check NOTE

{2y LED check

During the test, all keys are disabled.

3} PRINTER check

3. When the test is completed, press any key to
return to the self-test setting screen.

(4)  EEY check

t5)  DISPLAY check

%

Kk MO check sk

ks

FEFETE R
R
FEFETETEIE

=TT

*r

=TT

E=S

i H#N#g

TrIrIrIrIrIr
+E

#
LETU R .

HIT ANY KEY TO RETURN !!
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11.7.7 DJ/A Unit Output Check

O This item is available when the 9539 D/A OUTPUT UNIT is installed in the
expansion slot.
O Use an oscilloscope or similar to check the waveform.

Method Screen: SYSTEM (SELF-TEST)
1. Move the flashing cursor to the (7) D/A OUTPUT check item.
2. Press the [ exec | key to start the test.
3. Items for 0 V to = 6.4 V DC and sawtooth waveform (12.8 Vp-p, approx. 0.3
Hz) are displayed.
Move the flashing cursor to the respective item and press [ exec ].
4. The indication Output active appears. When the function key for channel 1

( F2 |) or channel 2 ( F3 ]) is pressed, the display appears in reverse and the
waveform is output.

5. Press the key to terminate the self test.

wkx [/ OUTPUT check s

R output zaw tooth wave
-6.4¥ 6.4y
-by 5

-4 44
=3V 34
-2 24
-1y 1 “
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11.8 Interface Settings

O Serves to set up the optional GP-IB interface and SCSI interface.

O This item is available when the 9537 GP-IB INTERFACE or 9538 SCSI
INTERFACE is installed in the expansion slot.

O For details on setting method, refer to the Instruction Manual of each optional
units.

0 7070 mode:

14:27:58 By connecting the HIOKI 7070 WAVEFORM
GENERATOR and the 8846 using the GP-IB
interface, the waveform data of the 8846 can be
transferred to the 7070.

The HIOKI 7070 WAVEFORM GENERATOR can be
purchased in Japan only.

sk SYSTEM  storx

GP-IB

GP-IB mode: ADDRESSAELE

address: i}

header : OFF

T mode: N

NE

to page 172

GP-IB Setting Screen

sk SYSTEM  storx

96~ 1-29
10:13:39

SCSI

terminator: ON

D: i
(fixed)

MO 1D: 5
(fixed)

SCSI Setting Screen

11.8 Interface Settings



11.8 Interface Settings



Chapter 12
Printout of Waveform Data
and Processing Data

(For all functions)

12.1 Overview

* Waveform data can be printed out in two formats: waveform or numeric.
* A smooth print function is available for waveform printout.

* The following seven printing modes are available:

O Normal print (manual)
O Normal print (auto)

O Real-time print

O Partial print

O Screen hard copy

0 A4 print

O List print

12.1 Overview



12.2 Selecting Waveform or Numeric Print

O This item lets the user select waveform or numeric print.
0 Making this setting is required for normal print, real-time print, and partial

print.

Waveform

Method

Numeric

Screen: STATUS (page 1) in the memory recorder and recorder functions,

STATUS (page 3) in the FFT function

sk STATUS  sokx MEMORY (pagel) '97- 4-14 . . -

15:20:43 1. Move the flashing cursor to the print mode item.

tine/div: Lo, 2. Use the function keys to make the selection.
Z
shot.: 2501V
{recording time): (Zhms)
Function key ;
display Meaning
el e N\| : Perform waveform print
roll mode: OFF WAVE
SUper impose: OFF 1.7945y
: : Perform numeric print

print mode: WAV LOGGING
smooth print: OFF I

WAVE

1.2345y
auto print: OFF ‘
auto save: OFF LOGGING

S

Memory Recorder Function

12.2 Selecting Waveform or Numeric Print



wrk STATUS sk RECORD

(pagel}

98- 1-29

time/div:

time/div zoom:

recording time:

format.:
dot-line:

recording medium:

print mode:
smooth print:

Z0ms

(5kHz)
%]

( 20ms /DY)
AOAIEEREONOA:

SINGLE
LINE

PRINTER

-WE/

OFF

OFF

11:75:53

WAVE
12345y
H

LOGGING

8

Recorder Function

sk STATUS sokok

(page3)

97- 43

12:19:55

dot-line: LINE
P

print mode: -ﬂmﬂ/
auto print: OFF
auto save: OFF
wave comparigon: OFF WAVE

1.2395

H
LOGGING

gl

FFT Function

3. When numeric was selected in step 2, specify the
data sample interval to be used.

Function key

display Meaning

1, 2,5, 10, 20, 50, 100, 200, 500,
1000, 2000, 5000, 10000

LUk

NOTE

When numeric is selected in FFT mode, the number
of output data is fixed and depends on the analysis

type.

Iltem Data
Storage waveform
Auto correlation function
. . 1000
Cross-correlation function
Impulse response
Octave 1/1 octave 6
analysis 1/3 octave 16
2 Other functions 401

12.2 Selecting Waveform or Numeric Print



12.3 Using the Smooth Print Function

O When waveform print is selected, the smooth print function can be used.

O When smooth print is enabled, dot density along the time axis increases by a
factor of 2, to achieve a smooth waveform shape. Print speed will decrease.

O This option can be selected when using the memory recorder or recorder
function.

Smooth printd OFF Smooth printd ON

Method Screen: STATUS (page 1) in the memory recorder and recorder functions

1. Move the flashing cursor to the smooth print item.
print_mode: WAVE

smooth print: 2. Use the function key to make selection.
0FF
ke By i Function key  yjeaning

display

: Smooth print OFF

OFF

L
3s

: Smooth print ON

=
=

Memory Recorder Function

recording medium: PRINTER

Ji

print mode: WAVE I A
smooth print: 0FF NOTE
mic: (OFF

During real-time printing, the smooth print setting
has no effect.

L

Recorder Function

12.3 Using the Smooth Print Function



12.4 Print Settings on SYSTEM Screen

* Set time axis display ( == Section 11.4.5)

The time display as incremented from the trigger point can be changed.

* Set grid display ( = Section 11.4.3)
The type of grid to be used for printout can be changed.

* Assign channel number to waveform for printout ( iz Section 11.4.4)

Waveforms can be printed out with channel markers.

* Intermittent printing ( > Section 11.4.10)

When interpolation is set to "line, intermittent printing can be carried out.

* Add comment to printout ( iz Section 11.6)

Titles and channel comments can be appended to the printout.

12.4 Print Settings on SYSTEM Screen



12.5 Printing Procedure

The following seven printing modes are available:

(1) Normal print (manual) key, DISPLAY screen)
(2) Normal print (auto) (set with STATUS screen)

(3) Real-time print (set with STATUS screen)

(4) Partial print (A/B cursors, key, display screen)
(5) Screen hard copy key)

(6) A4 print key + key)

(7) List print key, any screen except display screen)

12.5.1 Normal Print (Manual) (All Functions)

e This mode serves to print waveform data from the internal memory or stored on
MO disk, or processing results.

O Memory recorder

Measurement data from one measurement (entire recording length) are
printed.

0 Recorder

If recording on tape MO disk was carried out:
Data read from tape (entire recording length) are printed.

If recording on tape MO disk was not carried out:
Last data set stored in memory before the end of measurement is printed.

OFFT
Processing results for one processing run are printed.

e SYSTEM screen "Setup" can be used to set:

O Time axis display ( iz Section 11.4.5)

O Grid ( = Section 11.4.3)

O Channel number for waveform ( iz Section 11.4.4)
O Intermittent print ( iz Section 11.4.10)

O Comment ( iz Section 11.6)

12.5 Printing Procedure



Method  Screen: DISPLAY

- After the measurement is completed, press the key.
Memory, FFT Data for one measurement are printed.
Recorder Last data in memory before end of measurement are printed.

» After measurement data have been read from tape, press the | PRINT | key at the
display screen.

Memory, FFT  Measurement results, processing results stored on tape are
printed.

Recorder Measurement data (entire recording length) stored on tape
are printed.

O Since data are stored, they can be printed as often as desired.
O When magnification/compression was used, the printout reflects this condition.

pre—t:

time/div:
Zas | After measurement

525 | end or data read —PRINTER
25y

) ﬁ PRINT COPY FEED
car:  OFF

O

e KNOB_]

Print example

Waveform Numeric

If gauge print was selected at the SYSTEM screen, the number of gauges for
the X axis of the X-Y plot is restricted to 2 channels.
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12.5.2 Normal Print (Auto) (Memory Recorder, FFT)

Printing is carried out automatically when a measured waveform is displayed
on the screen.

Method Screen: STATUS

1. Move the flashing cursor to the auto print item.

oo TTATE oo VRN (pazel) T 2. Use the function keys to make the selection.
o Function key .
time/div: (l@@}{mi) d|sp|ay Mean'ng
ghot: ) 2504
{recording time): (Zms) . Disable auto print
1 . Enable auto print
e, g
éﬁéé?ﬁgé;e- O . When trigger mode is AUTO or
’ AUTO STOP, printing is carried out
Efnégﬁhmgf?%t- AVE only if recording was started through
' % triggering. (In trigger modes SINGLE
— and REPEAT, function is same as
auto print: -
auto gave: 0N 2 regular auto prlnt.)
)l
OH (TRIG)
3. Press the| DISP | key to call up the display
D screen.
4. Press the | START | key to start the measurement.
Memory Recorder Function Printout starts when waveform is displayed on
screen.
sk STATUS sk (page3) "97- 4- 3
12:27:05
dot-line: LINE
print mode: WAVE
L If gauge print was selected at the SYSTEM screen,
auto print: e e the number of gauges for the X axis of the X-Y plot
is restricted to 2 channels.
auto save: (OFF
wave comparigon: OFF
2

FFT Function
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12.5.3 Real-Time Print (Recorder Function)

The input waveform is printed out continuously in real time.

Method Screen: STATUS, DISPLAY

1. Move the flashing cursor to the recording medium

PRINE item.

recording medium:

2. Press [ PRINTER ] for the recording target.

print mode:
smooth print:

NAVE
OFF

Function key
display

: Disable store (screen display only)
OFF

. Print data on paper

Meaning
OFF

mic:

. Record data on MO disk

3. When measurement starts, waveform appears on
screen and printout starts.

e Printer recording format: WAVE

0 When real-time printing is used, magnification on the time axis is fixed, as
shown below.

0 When a larger value is set, the setting is automatically corrected at the start
of measurement, according to the values shown below.

Time Axis Magnification for Real-time Print

Time axis range | Magnification of the time axis
(/DIV) (maximum value)
1.25 ms 1/800
2 ms 1/500
2.5 ms 1/400 (unsettable for 1/500)
5 ms 1/200
10 ms 1/100
20 ms 1/50
50 ms 1/20
100 ms 1/10
200 ms 1/5
500 ms 1
1s 1
2s 1
5s 1
10s 1
20s 1
1 min 1
2 min 1
5 min 1
10 min 1
20 min 1
1lh 1

12.5 Printing Procedure




O The waveform color for real-time printing can be normal or light only. (Dark
becomes normal, and medium dark become light.)

O During real-time printing, the smooth print function has no effect.

O During real-time printing, setting interpolation to DOT has no effect (LINE will
be used).

e Printer recording format: LOGGING (numerical value)

O When magnification/compression is set to 1/2 or lower, the output value is the
envelope maximum value, not the instantaneous value.

O During real-time printing, the magnification/compression and output
increment (minimum value) are limited by the time axis setting, as shown
below. (If a smaller value is set, the setting is automatically corrected at the
start of measurement, according to the values shown below.)

O The output interval is for time axis/magnification ratio.

Time Axis Magnification, Output Interval (minimum value) for Real-time Print

Magnifi- Time axis range ( /DIV)
cation 125 2 |25 5 | 10 | 20 | 50 | 100|200 |500| 1 2 5 | 10 | 20 | 1 min
ms| ms ms| ms| ms| ms| ms| ms| ms| ms| s S S S S |or more
x 1 O O O O O O O O O /100(100| 50 | 20 | 10 | 5 1
x 1/2 O O O O O O O O O |100| 50 | 25 | 10 | 5 2 1
x 1/5 O O O O O O O O |100| 25 | 20 | 10 | 2 2 1 1
x 1/10 O O O O O O O |100| 50 | 20 | 10 | 5 2 1 1 1
x 1/20 O O O O O 0 |[100| 50 | 25 | 10 | 5 2 1 1 1 1
x 1/50 O O O O O (100 25 | 20 | 10 | 2 1 1 1 1 1 1
x 1/100 O O O O |100| 50 | 20 | 10 | 5 2 1 1 1 1 1 1
x 1/200 O O O |100| 50 | 25 | 10 | 5 2 1 1 1 1 1 1 1
x 1/400 O 0 |[100| 50 | 25 | 10 | 5 2 1 1 1 1 1 1 1 1
x 1/500 O (100 O | 25|20 |10 | 2 1 1 1 1 1 1 1 1 1
x 1/800 100| 50 | 50 | 25 | 10 | 5 2 1 1 1 1 1 1 1 1 1
x 1/1000 25 |50 | 25 | 20 | 10 | 5 2 1 1 1 1 1 1 1 1 1
x 1/2000 25 | 25 |20 |10 | 5 2 1 1 1 1 1 1 1 1 1 1
x 1/5000 10 | 10 | 5 2 2 1 1 1 1 1 1 1 1 1 1 1
x 1/10000 5 5 2 2 1 1 1 1 1 1 1 1 1 1 1 1
x 1/20000 2 1 1 1 1 1 1 1 1 1 1 1 1 1
x 1/50000- 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Example

When 20 ms/DIV, x 1/100:

Because of 50 sampling interval; 20 ms+ 1/100 = 2 s/DIV (1 DIV = 100
sampling), the data of 1 second interval is output.
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12.5.4 Partial Print (Memory Recorder, Recorder)

e This function prints the waveform between the A and B cursors (vertical or trace
cursors).

0 Memory recorder
Specified range (out of entire data recorded from a measurement) is printed.

O Recorder
If recording on MO was carried out:
Specified range (out of entire data read from tape MO) is printed.

If recording on MO was not carried out:
Specified range (out of last set of data in memory) is printed.

e The function is available also when the A/B cursors are currently outside the
range displayed on screen.

e For details regarding the use of the A/B cursors, refer to section 19.2.

e Printing is possible also when the print format is currently set to "numeric".

e If data were stored on MO disk, data are read from MO disk( == Section 13.6).
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Method  Screen: DISPLAY

1. Position cursor A at the start point of the range to be printed.
2. Move cursor B to the right. When the cursor is at the rightmost edge of the
screen, the waveform scrolls to the left, and cursor B scrolls with it.

3. Specify the end point of the range with cursor B. Then press the key.
The specified range is printed, also if cursor A is currently off screen.

Fit=+B. 5258ms 1 | [Bit=+d0.B2ows | |DoRite+2d. SEnS
1/t 112,85 Hz) o |1At=+20.568 He ¢ |1/t+485161 el  MEMORY *
: i A [

RO POV SO O SO IOV DOROE SO SO trig:
SINCLE

51 LEVEL
avr

pre—t:

time/div:
. e
b

B (h t.Z.Smi)
L ———PRINTER

e — PRINTJ [ copY ] [ FEED ]

) O —KNOB_]
|

Print example

R Trig-time 197-04-03 16:35:37 /
: ST S| CH SH7 e T
7 e ) CHil a1 2

Waveform Numerical Value

0 If gauge print was selected at the SYSTEM screen, the number of gauges for
the X axis of the X-Y plot is restricted to 2 channels.

0 The range is printed also if the positions of cursor A and cursor B are
reversed.

0 If the horizontal cursor is selected, it is printed along with the waveform.
(Partial print is not carried out.)

0 When real-time printing is carried out, the waveform is printed together with
the cursor. (Partial print is not carried out.)
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12.5.5 Screen Hard Copy (All Functions)

O The display contents of the STATUS screen, CHANNEL screen, display
screen, SYSTEM screen, and MO control screen can be printed out as is.

O The output destination of screen hard copy is set to printer. ( iz Section
11.4.11)

Method 1. Call up the desired screen.

2. Press the Key.

ftrig:
SINGLE

51 LEVEL
otk

pre—t:

time/div:
5i

. Jms

. %]
ot PRINTER
2501V

er:  OFF ﬁ | PRINT I [_COPY_] FEED I

Print example

trig:
SINGLE
51 LEVEL

oyr

pre-t:

=

/]

time/div:
. Sms

<1
C 2.5m)
. |shot:

2501V

The screen hard copy function is not available during measurement or during
playback of data from MO.
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12.5.6 A4 Print (Memory Recorder, Recorder)

O This function prints the waveform range shown on the display, along with the
active settings, on an A4 size (210 x 297 mm, 8.27 x 11.69 in.) printout.
O If the A and B cursors are displayed on the screen, they are also printed.

Method  Screen: DISPLAY

Call up the desired display screen and press the key and key

simultaneously. (Press and hold the key and then press the
key.)

[ |time/div:
2.5m

*
( 2.5ms)
o |shot:

2RIy

[ OF°

PRINTER

Print example

A 15 DIV segment of the waveform
shown on the display is printed.
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12.5.7 List Print (All Functions)

The settings for the various functions made with the STATUS screen,
CHANNEL screen etc. can be printed out in list format.

Method Screen: Respective function setting screen, except DISPLAY Screen
While the setting screen (STATUS, CHANNEL, SYSTEM, DAT) is displayed,

press the key.

wxx STATUS soex  JEAGHN (pagel) '97- 4-14
15:23:74
time/div: 2.5me
(48kHz)
shot: 2001V
(recording time): (67, Bme)
PRINTER
- &
rgll rlnESé: (FF ﬁ PRINT [ COPY ] [ FEED ]
super impose: OFF
print mode: WAYE O
smooth print: OFF e KNOB_]
auto print: OFF
auto save: OFF
Print example

HIOKI 8846 MeMorY HicorDER

Y
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12.5.8 Paper Change During Printing

If the paper runs out during printing, or if the printer lever is raised, the
following action should be performed.

Method

1. Insert new printer paper and raise the printer
lever (= Section 4.6)

PRINTJ [ oo ] [ FEED ] 2. Press the [ PRINT | key.

O

PRINTER

m— KNOB_]

0 During normal print (manual), partial print, screen hard copy, A4 print, and

list print, printing resumes from the point where it was stopped.

0 During real-time printing, the data that were captured during the time when
the printer is stopped are not printed.

0 During normal print (auto) with trigger mode set to REPEAT, no data recording
is carried out during the time when the printer is stopped. After paper has
been inserted and the key pressed, the rest of the data is printed, and
then the measurement resumes.
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12.6 Reading the Display and Printout

The relationship between the display indication and printout for the various
functions is shown in this section.

Memory recorder function
(1) Y-T screen (dual in this example)

O Display

Graph 1
P < time/cziié:
. Bz
. %]
( 2. 5ms)
shot.:
2501y

car:  OFF

Graph 2 <

12.6 Reading the Display and Printout



AN
Graph 1 7 ' % .
N
Graph 2 : ‘
L
e
O A4 print
Input channel settings
N

Indicates upper
and lower limit of

waveform ‘ [ S
ERIE ; e e s e s BN 2

15 DIV segment (same as on display) is printed.
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(2) X-Y screen (X-Y dual)

O Display
trig:
SINGLE
51 LEVYEL
Ve
pre-t:
Graph 1
P < time/div:
2.5mg
ghot.:
701y
car OFF
Graph 2 <
g.apha:.! .graphE:!. .gxaphB:0 eraphd:0
sfls CHT & =@ OHL x3: CHL =A: CHL
vl CHZ 5w CHL va: CHL & vl CHL

0 Normal print

o NOR e e B B
Graph 1, 3
p ’ \\\
—— ™
P—
Graph 2, 4
~_
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O A4 print

Graph 1, 3 Input channel settings
| AN
|

* % MEMORY % x

C97--a4 11475

0%

L
PR
Qv Ory

Indicates upper :
and lower limit of
waveform

(3) Numeric printout

Logic
—_—N

Trig—time: ©97-04-04 11:47:51

=T oo T CHL Gy, oHa THE o THY CHE N
mE T cHY CHtg cHz CHi3 CHu CHIS CHl 130 13 1234 12
% 2zl 50 - 1018 oo - -
. 2,766 v 2758 v 21663 v WL ] e e
12508 2781 v STEB w1

+3.Toms S ML - e
5 asEe [T p——
+6. 255 SV T
#7.5ns Lemy woL 1010 — —
+8. T5ms 457,50 3000 0000 — -~
+10hs sy Y W e - -
+11. s 229 ¥ 000 0O e e
Reacs Ly w0 —
+3. T 5.t P -
+15as 0002 6000 —- -
+6. 250 LEBY LR T p——
17,5 Loy TTERRTTL RPN
T SBY Y FEICRE TR

. L8551 24081 v WL e e
21, 5 468 1520 v e
250
— 522, 13 545,
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Recorder function
(1) Y-T screen (dual in this example)

O Display

51 LEVEL
.

__;;?;?:]Jlj

Graph 1 <

| BEhELmAbs:

medium:

i |

q

=2

S

Graph 2 <

O Normal print, real time print

AL 1 H
“nz f
=
AT

Graph 1 i \ f \

Bl f 1 i
BZ 1 i 1
B3 i

B4 H ]

Graph 2 \ \
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Indicates upper

and lower limit

of waveform
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15 DIV segment (same as on display) is printed.

(2) Numerical recording
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FFT function

O Display
b _FGT I
[1ch, new]
zl: STR w: (Linear) x: (Time) CH1 trig:
+10. 00 v SINGLE
: : 51 LEVEL
: ay
1
Graph 1 < | prects
freq:
8kHz
window:
EECTAN
H H average:
-16. 66@ vV
+A. 000 5 +50. @ms  csr:  OFF
27: LIN w: LIN-MAG  x: LOG-He CH1
+1. ﬂx
HEHMORY
Graph 2 <
Nk, '
Z0He BkHz
O Normal print
o paTn = {i?g:LHue: N ')wslhqzﬂ4 18:16:14
. =
Graph 1 <
— mecle CTORAGE D wl: 11 ;;\:i . l(k;é‘fg@?‘:g1 v’#ﬁ“"l{i)(:)!ﬁh*‘v1§ HW}) i
/1
Graph 2 <
/ \ i
njcde s TINESE SPECTRUM  wl: T . l;”“ r;r!du?‘ o ‘><“rjlxz)’s[;‘:?m”“m[/iﬁﬂf?1\7,'
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O Numeric printout
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Chapter 13
Storing Data on MO/
Reading Data From MO

13.1 Overview

0 Data can be stored on magneto optical disk (MO).

O Waveform data, measurement setting data, and waveform parameter
evaluation data can be stored in separate files.

O There are two formats for storing waveform data: binary format and text
format.

O Stored data can be used in two ways: "data read" or "playback".

13.1 Overview



13.2 About the MO Disk

MO type

O Use only commercially 3.5-inch MO disks (128, 230, 540, 640 MB: rewritable )
with this unit.

Write protection

00 The DDS tapes have a provision for write protection which serves to prevent
accidental erasure or overwriting of data.

O When wishing to record or erase data, the tab on the tape must be set to write
enable first.

Write protect

Back side of disk 'S $
Write enable

The write protect or write enable status of the tape is shown on the MO
screen, below the function key display.

0 {iles(]6AKE) @ {iles(168KB)
620, S68KE free 620, 368KE free
protect)

! !

Write protect Write enable
Format
Before use the MO disk to record the data with the unit, always format using
the 8846.

For details on formatting, see Section 13.10.4, "Formatting the MO Disk".

13.2 About the MO Disk



13.3 MO Drive Operation

Inserting the MO disk

Insert the MO disk into the disk slot with the arrow mark facing to the right,
as shown in the illustration.

) BUSY lamp
Manual eject hole

The lid to the disk slot has a two-layer construction. Note that it is not

possible to insert a disk when the outer panel is closed.

Removing the MO disk

Method (MO screen)
1. Press the key to call up the MO screen.

2. Press the [ disk ope ] function key ( HELP key) for tape operation.
3. Press the [ gject | function key.

0 Even if the eject button of the MO drive is pressed, the disk is not ejected.
0

Do not turn the unit off during the BUSY lamp is lit. The disk may be
damaged or data may be cleared.

0 If for any reason it should be impossible to remove the disk by the above
method, power off the unit and insert a pin of diameter approximately 1 mm
into the manual eject hole of the MO drive, to eject the disk.

Drive head cleaning

Use a commercially available cleaning disk. For details, see Section 23.1 (3)
"MO drive head".

13.3 MO Drive Operation



Power failure backup function

O This function protects files on the MO disk as far as possible against the
possibility of a power failure occurring while recording on the MO disk.

O To use this function, note the following:
(1) Use a disk formatted on the 8846 itself (normal format).

(2) On an MO disk to be used on the 8846, do not add, delete, or rename files
using a separate computer.

(File operations on the disk using a personal computer invalidate the backup
function.)

0 The backup data is written to the disk at regular intervals, so in the recorder
function the screen display may stop operating during the recording.

0 If a power failure occurs immediately after measurement starts, in some cases
it may not be possible to restore saved data.

0 Using Scandisk on the MO disk in either Windows 95 or Windows NT disables
the backup function.

0 When reading the file in Windows 95 or Windows NT, make the disk write-
protected. Reading a file in while the disk is not write-protected again disables
the backup function.

0 Do not write to or amend the backup data (in hidden files).

0 If a disk on which the power failure backup function cannot be used is
inserted in the drive, a message to that effect appears just once in the recorder
function display. (But is not displayed if the disk is write-protected.)

Initial operation after powering on

O Immediately after power on, the MO drive carries out a self-diagnosis. The
BUSY indicator lights for about 8 seconds during the self-diagnosis operation,
and goes off when the operation ends. If a fault is found, the BUSY indicator
flashes.

O If a fault appears, refer to your retail service representative.

System position during MO drive operation

During an MO drive operation (when saving or reading data), do not tilt the
system more than 10 degrees from its horizontal or vertical position. (Do not
use the stand located at the rear of the system.)

13.3 MO Drive Operation



13.4 Displaying File List and File Information

O You can display a list of files contained on a MO disk.
0 You can check the contents of stored files.

13.4.1 Displaying a File List
File name, the date and time are displayed when the data is stored in a file.

Method Screen: MO

oo W0 sk MEMCRY) g 199 1. Press the | FILE | key to call up the MO screen.
16:41:37
th: / R
[ | 2. Insert a disk.
HILDOC. MEN — 106KE MWAVE 971210 22:15:38 The data stored on MO disk is automatically
title: [ ] Ilsted
[aspyes |

File list disc ope
file name date time NOTE
4

<DIR>8346
| ! il

e Up to 1000 files can be displayed in a single
! .

IMA”PRED. TXT 97-17-10 i

VW aea. TXT g7-12-16 d Irecto ry.
'ME_@0e@. SET 97-12-16
VRE_AAa@. SET g7-12-10
'FE_Qaeg. SET o7-12-16
TME_QR6G. ARE g7-12-16
VEE_(AA6, ARE 97-12-16
T3] . MEM g7-12-12 @9 26 [56]

e File type (mode) display

0 Waveform data, measurement settings
XXX.MEM (memory recorder, binary format)
XXX.REC(recorder, binary format)

. XXX.FFT(FFT, binary format)

ot ke XXX.TXT(text format)

enable . .
XXX.SEQ (sequential save file)
XXX.MUL (multiblock file)
ox MO wex  WEWORY e 0 Measurement settings
st | XXX.SET
<DIRECTURY> 8345 97-12-11 08:56:24 [] Evaluation area
There are 1 files.
XXX.ARE
=]
File list disc ope
File rane date tine Opening and closing directories
e %%;%;23 1. Move the flashing cursor to the <DIR> file.

1
R U R
maT G Dt 2. Press the and key to open or close the @]
71

e an 2o |
! FF_ 6. SET §i-17-10 72:78°02 C] directory.
X

IMA_BEGA. ARE 9f-17-18  272:75:40
VEA_BA0A. ARE 9i-17-18 22:79:18

MW _B@1 . WEM Yi-172-12  B9:76:00 Function key

display Meaning
. Close the current directory and
close " display the above directory
: 1] _ L
160, 43000 Tron il open Display the files in directory
File type
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13.4.2 Displaying File Information

The measurement settings that were used to store the file and title comments
can be displayed.

Method  Screen: MO
1. Display the file list ( = Section 13.4.1).
2. Move the flashing cursor to the desired file, and press [ file info .

Moving the flashing cursor
CURSOR keys JOG/SHUTTLE control

Up Up Down

To previous page To next page

Down

key: To first file
key: To last file

ok MO ek MEMORD) "98- 1-29 e MO e QUENORY) "8 1-29
Ipath: / I 16:41:31 Ipath: / I 8:45:31
TN GODD.NEN 186K MWAVE 971210 22:15:33 TG00 NEN 1GGK MWAVE 071210 22:15:39
title: [ 1 — L
Ci u Information
— dis'c o | W Geen B 10BKE 97-12-10 22:18:38 ]
file name date _ {%*%kind: 1%2%?} _
shot:

KT i I ol s 1997-12-10 22: 5: 12 [l

TR0 RHC 12710 72:2 dhta: . 25

SR b

WA THE | G910 72066 e 12 3 45 67 8

INF GO SET | Op-13-10 239728

e

WO ARE | 91210 Piids ch: 9 10 11 12 13 14 15 16

IFA G000, ARE | O7-17-10 799918

IWIBERL MEM | O7-15-12  G9:%ee

(

17 files (31, O76KB) to-,z 12 £1les (31, O73KE)
198, 336KB free crahle 198, 336KB free

Flashing cursor

Depending on the usage condition of the tape, up to 3 minutes may elapse

before the information is displayed.
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13.5 Storing Data on a MO Disk

13.5.1 Storing Memory Recorder and FFT Data

The following three store types are available.

O Storing data on MO disk after measurement is completed.

O Storing data automatically during measurement (auto store).

O Storing data between cursors after measurement is completed (memory
recorder function only)

There is a limit of 10,000 on the number of files that can be stored in a single
directory Automatic saving, however, continues as long as there is space on

the disk (512 files in the root directory, including hidden files).

(1) Storing data on MO disk after measurement is completed

O Waveform data gained with the memory recorder or FFT function are stored
on MO disk .

O Measurement setting data and evaluation area data are stored in separate
files.

Method  Screen: Memory recorder or FFT - MO

1. Record the waveform with the memory recorder

wox HO ks (WENORY) 95 1-29 or FFT function.
16:41:37
Ipath: / I

2. Insert a MO disk in the unit.

IW_OOEBMEM  1BEKE MWAVE 97-12-19 22:16:33 ) ) )
bitle: [ ] 3. Without changing the measurement function,
E= press the | FILE | key.
File list disc ope
file rane sate tine 4. When the directory in which the data is stored is
DIR 19 56 i
s i displayed, press[ F3 ][ SAVE
dems ol
s o g  Hincion
DD ST aiolo 2onos Function key Meaning
IREGAAP. BT G7-17-10 227748 D display
IFE 60RO SET  O7-17-10  77i78i00
mmL o 2o
W01 HEH Or-12-17  09:26:00
- b, [ FUHE R . . .
& . Display file information (== 13.4.2)
file info 13
. Read data (= 13.6)
12 files(31, F7EKR)
1590, 336KB free - Store data
n@ . Switch to 2/2

1o page 2/2
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5. Select the file type with the function keys.

sk MO soex (MEMORY) 98- 1-29 Function key
fpath: / display

Meaning

Store recorded waveform data and
some measurement settings (MEM,
FFT, or .TXT file)

Store current settings (.SET file)

I MW_B@E. MEM 1B6KE M_WAVE 97-12-18 27:15:38
tit - ]
Saving the file

Select the file kind close
for saving.

Tile rrm—
| DS

7-1
LM g7-1

'RW PRR. REC 97-1
LEW_Q@i. ERT 97-1
97-1

7-1

-1

1

Store only evaluation area recorded
in memory (.ARE file)

tMW_B00e. TXT
{06, TAT 97-
tME_0oa. SET Bl
'RE_@0ae. SET J7-

Return to the previous setting item.
IR0 SET 971

W00 ARE  97-17-
AN ARE  07-1-
W00l HEN  97-12-

@9 26 e

O The waveform data, settings, and evaluation area
are stored only for the currently selected
function.

O The stored data content depends on the file type
(= Section 13.5.4).

12 Tiles(31, 975KB)
198, 336K8 free

* When the memory is segmented in the memory recorder function.
Press [ WAVE ] to select the type of save.

Function key ;
display Meaning
Store only waveform data selected.

Store all waveform data recorded in
each blocks.

When [ all blocks ] is selected, files for all blocks as well as a file for reading
the data in one operation (.SEQ for sequential save and .MUL for multi-block
save) are created.

6. Enter the file name.

wek MO wwk (MEMORY) o8- 179
16:55:17 . . .
feach: / | O Move the flashing cursor to the file name item
IW_GOG0.NEM  1G6KB M_WAVE G7-12-18 22:18:33 (= Section 11.6.1).
B —— O The file name can be entered up to 8 characters.
Wenory recorder waveforn data _ O If no file name is entered, a file name is assigned
L automatically ( = Section 13.5.3). Input the file
- name.
™ o 12 5 45 ¢ 7 o [EE
S0 6 0 8 5 5 8 Function key Meaning
ch: 910 11 1z 13 14 15 16 display
; é S50 0 0 0
w 11 _EIETEIT, [t ARBL ) [ ¥ AP c Store data
EE Iy
cotler 6 / . Activate file name input mode
[ enter
name info .
& ! . Recall up to the last ten file names
glear nameinfo J * confirmed or deleted.
. & _
kg kel il clear ) : Delete a file name
[E:IT
t : Return to the previous setting item
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7. When "waveform data" was selected, select the

sk MO eex (MEMORY) "oe- 1-29
[pacr: / | 1o type of storing data.
IA_GODD.MEK 106 N_WAVE 97-12-10 22:18:58 Data in binary format is not directly accessible on
i e—— a personal computer, but is much more compact.
—]  Memory recorder waveforn data Text data can be read directly into spreadsheet
fil | . HEM] S
caving fornat:  BINGRY or other software on the computer.
K Function key ;
L | b Meanin
che 1203 display 9
B ~00\
ch: 918 11 1 Execute the store data
s o oo
TR 0 R o : Save in binary format
] WEM BINARY

. Save in text format

TXT

12 fTiles(31, F78KE)
190, 336KB free

0 When the text format is selected:

(D When the header presence or absence selection is made
The header includes the date and time of saving, the channels saved, and
other information.

Function key

display Meaning
Execute the store data
{exec)
Do not store header
OFF

—

Store header data (for Excel)

\ON (STHD: J
A |

. Store header data (for DADISP)

\OH (DADiSP))

@ Select the data intermittent.

Function key

display Meaning

Execute the store data

OFF, 1/2, 1/5, 1/10, 1/20, 1/50, 1/100,

1/200, 1/500 1/10000
The setting cannot be made in FFT function.
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8. When "waveform data" was selected, move the flashing cursor to the
channel item and select the channel whose data are to be stored.
o : store, X : not store

Function key

display Meaning

. Execute the store process

. Store data for selected channel
. Do not store data for selected channel
. Store data for all channels

: Return to file list screen

9. Press the [ exec ] to store the data on the MO.

(2) Storing data automatically on MO disk during measurement

O After storing the input waveform in memory and displaying it on the screen, it
is stored automatically on MO disk (data are stored each time when a

waveform is captured).
O Waveform data (all data in all units in use) and measurement settings (MEM,

.FFT, .TXT file) are stored.

Method Screen: STATUS in Memory recorder (page 1), FFT (page 3)
1. Insert the MO disk into the unit.

wkk STATUS sk MEMORY (pagel) "98- 1-29
e 2. Press the key to display the MO screen.
Eine/civ: o 3. Make a display of directory in which the data is
(ks tino: T stored.
o s 4. Press the key to select the function.
dot-line: LINE

sl mede: o 5. Move the flashing cursor to the auto save item on
the STATUS screen.

print mode: WaYE 5
smooth print: OFF . .
6. Use the function keys to make the selection.
A
auto print: OFF OFF FUnCtion key
: [N . Meanin
e it BINAEY W 6 display g

. Store memory data on MO

% . Disable auto store
A,
OH

. Store only data recorded after
" triggering on MO
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Move the flashing cursor to saving format item to select the type of storing.

Function key :
display Meaning

: Save in binary format.

BINARY

. Save in text format.
TXT

0 When the text format is selected:

(D When the header presence or absence selection is made
The header includes the date and time of saving, the channels saved, and

other information.

Function key .
display Meaning

- Do not store header

OFF

. Store header data (for Excel)
OH (STHD)

- . Store header data (for DADISP)
OH _(DADiSP)

@ Select the data intermittent.

Function key ;
display Meaning

OFF, 1/2, 1/5, 1/10, 1/20, 1/50, 1/100,
1/200, 1/500 1/10000

b

8. Start the measurement. Waveform data are recorded in memory, displayed
on screen, and then stored automatically on MO disk.

The file name is assigned automatically. ( iz Section 13.5.3)
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(3) Select the data between cursors. (memory recorder function)
O After recording the waveform data in memory recorder function, the data to be
stored is specified by the A and B cursors.
O Using the vertical cursor or trace cursor specified range.

Method  Screen: Memory recorder — MO screen)

iR _?%Q;i;gg}igég?agf v vy 1. Records the waveform data in memory recorder
p T TR IR N i function.
‘ o 2. Specify the rfange to be stored using the A and B
a et cursors (vertical or trace cursors).
i . 3. Store data reffering to the step 3 to 8 in Section
5 | 13.5.1 (1).
[ ¢ 2.5ms)
i shot.:
L 501V
1 : car: | o]
i

F

[
TRACE

+= ----1=]
4o S |-

The data between A and B cursors is stored
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13.5.2 Storing Recorder Data

There are following two methods of storing
(1) Storing waveform data and measurement settings in real time
(2) Storing settings only

(1) Storing waveform data and measurement settings
O Waveform data are stored on MO disk at the same time as being displayed on
the screen.
O Waveform data and measurement settings are stored (.REC file: binary format

only).
O Up to 1000 files can be displayed in a single directory.

Method  Screen: STATUS (page 1)
1. Insert the MO disk into the unit.

wkk  STATUS #ex RECORD {pagel} '98- 1-29

16:59:27 2. Press the | FILE | key to display the MO screen.
. 3. Make a display of directory in which the data is
time/div: 20ms
(k) stored.
time/div zoom: ®]
¢ e/ 4. Press the | STATUS | key to select the recorder
recording tine:  (ODOdIIHEINO0s function.
format: SINE 5. Move the flashing cursor to the recording medium
item.
‘ ‘ 1 ——5
sopording pedom: | R, 6. Press[F3 |[MO].
int mode: WAVE i
ity i Function pklg Meaning
mic OFF . Disable data recording
OFF

. Print waveform data

. Store waveform data on MO

7
7. Move the flashing cursor to the file name item to enter the file name. (=
11.6.1 "Comment and File Name Entry Procedure")
O The file name can be entered up to 8 characters.
O If no file name is entered, a file name is assigned automatically ( iz Section
13.5.3). Input the file name.

Function key

display Meaning

. Enter the file name input mode

. Recall up to the last ten file names
e * confirmed or deleted.

. Delete a file name
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8. Start the measurement. Waveform data are displayed on screen and
simultaneously stored on MO disk.

0 It is not possible to store only waveform data recorded in memory after the
measurement is completed.

0 The backup data is written to the disk at regular intervals, so in the recorder
function the screen display may stop operating during the recording.

0 When carrying out measurement with a fast time axis range, use an MO disk
which has been newly formatted by the 8846. (If the MO disk has had
frequent file additions and deletions made, the resulting fragmentation may
cause recording to be lost, and the measurement to stop. = Appendix 3)

0 The MO disk defect may also cause recording to be lost, and the measurement
to stop.

Event mark

O So-called "event marks" can be placed in the file, denoting the date and time
and the elapsed time since the start of recording.
0 When playing back a waveform, playback can be started or stopped at these
points.
O It is useful to search the display position after loading a waveform.
0 = Section 20.40
O The event marks can be used up to 1000.

Method 1  During recording (while key LED is lit), press the key.

Method 2  Apply a signal to the START connector ( iz Section 21.2).

(2) Storing measurement settings only

Only the settings at the current point are stored on MO disk (.SET file).

Method Screen: MO (recorder function)

1. Make the settings for the recorder function.

®xk MO xkx  (RECORD) T98- 1-29
Iath' 7 I 17:03:49 . A
P 2. Insert a tape into the MO drive.
L_ 1360, MEM 1BAKE M_WAVE 97-12-18 22:18:38
it T : 3. Press the| FILE | key.
(EopEm 4. When the directory in which the data is stored is
File list disc ope .
ispl r F4 AVE ].
file name date time d Sp ayed’ p ess [ S ]

0 1/2 (or 1/3)
Function key
display

[

| FLNC .
& . Display file information

file info

'R REC i

P 0000. FRT 97-17-10 Meaning
! 0R0. THT 97-17-18
PRI GEng. THT g7-17-1a
' MF 9300 SET g7-17-10
PRF~0000. SET ¥1-17-10
'RE_ QAR5 SET 9r-17-18
| MA_PIBE. ARE gr-17-10
{5 PG ARE 97-17-10
{00 . MEM -12-12 09:26:00

. Read data

. Store data

17 %1128 (31, 976HE) 1
190, S364E free topare2/

. Switch to page 2/2

enable
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5. Enter the file name ( = Section 11.6.1).

sk MO wkx (RECORD) 198~ 1-29
17:04:52 . . . . .
fpatr: / | If no file name is entered, a file name is assigned
IH_BERO.MEM  1BKE MWWE 97-12-10 22:18:%8 automatically ( = Section 13.5.3).
title: [ 1

6. Press the [ exec ] key to store the current
settings on MO disk.

Recorder measurement settings
file name: | SET)
TTIC T o= g
<DIR>5046 J7-17-11 [0
| | EM y 77
EWN_B0ig. REC 9-17-18 722
'EW_0@E. BET 9F-12-18 22:75:74
LM, TXT 9i-19-18 22:76:00
AR, TAT Pi-1¢-18  22:77:06

FRF 0. SET o-17-10 22:71:483

' FF_gig., SET Ir-17-10 72:28:02
IMA_B98. ARE 97-17-10  72:28:40
{FA_(008. ARE gr-17-10 22:29:18
! _G@81. MEM 9-12-12 09:26:00

name info

12 files(31, 978KB)
198, 336KE free

enable

13.5.3 Automatic File Name Assignment

If no file name is input when storing data, the file name is assigned
automatically, as follows.

O O FunctionO (File, type)d O File numberOd

ooooo e N

MO Memory recorder] W (Waveform data) Number from the first of the
RO Recorder F (Setting conditions)  same file 1

F (FFT) A (Evaluation area) 0000 to 9999
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13.5.4 File Contents and Size

O The contents of a file depend on the file type (WAV, SET, or ARE) and the
function of the 8846.

O The size of a file can be roughly calculated, using the equations shown in this
Section.

(1) File contents
o : Items stored in the file are marked with a circle
(D STATUS screen settings

Memory recorder

M WAVE | FUNC | AREA
Function ° ° °
Time axis range | o | e |
‘Recording length | e | e |
Display format | o | e |
CInterpolation | | e |
‘Rollmode | | e |
‘Superimpose | | e |
Printout format | | e |
Loggingcycle | | e |
“Smooth print || e |
Auto print | e |
Autosave | e |
Trigger setting | o | e |
Memory segmentation Sequential | e | e |
””””””””””””””””” Multi-block | e | e |
Averaging | | e |
‘Waveform evaluation Seting| o | e |
o Evaluationarea | | | o
‘Waveform parameter Calculaton | | e |
~ Evaluaton| | e |
‘Waveform processing | | e |
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Recorder

Setting item Mode | WAVE | FUNC
Function ° °

Time axisrange | e | o«
‘Recording time | e | o
Display format | | o
Interpolation | | o
‘Recording target DAT | | o«
”””””””””””” Printout format | | e
””””””””””””” Logging cycle | | e
Microphone channel | e | o
Trigger setting | e | o«
‘Waveform parameter ||
Calculation *

””” paaion .

FFT

M WAVE | FUNC | AREA
Function ° ° °
FFT channelmode | o | e |
Frequency range | e | e |
‘Window functon | e | e |
Display format | e | e |
Averaging | e | e |
‘Reference data | e | e |
Peakdisplay | | e |
FFTanalysismode | e | e |
Analysis channel | e | e |
X-axis, Y-axis | e | e |
Display scale | e | e |
Octave fiter | e | e |
Trigger setting | e | e |
Cinterpolation | | e |
Printout format | | e |
Autoprint || o |
Autostore || e |
‘Waveform evaluation ~ Seting | o | e |
~ Evaluatonarea | | | o
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@ Display screen settings

Function Memory recorder Recorder
Setting item WAVE | FUNC | AREA | WAVE | FUNC
Time axis magnification/ ° o
compression

@ CHANNEL screen settings

Function Memory recorder Recorder FFT
Setting ite WAVE | FUNC | AREA |WAVE | FUNC | WAVE | FUNC | AREA

Input format ° ° ° ° ° °

Display color | o | e | | e e | O | o | o
Display posiion | o | e || o e | O | o | o
Voltage range | o | e | | e o | e | o |
Input coupling | o | e | | e o | e | o |
Ronge magnifaton’ o | o e e e

Zero posion | o | e | | e o | e | o |
Variable seting | o | e | | e o | e | o |
Fiter | o | e | | e o | e | o |
Thermocouple type | ® | e | | o o | e | o |
Vernier function | o | e | | e o | e | o |

@ SYSTEM screen settings

Function Memory recorder Recorder FFT
m\ WAVE | FUNC | AREA |WAVE | FUNC | WAVE | FUNC | AREA
Esugnber of units in o ° ° o ° °
Statbackup | | e || e | | o |
Gid || e | e | | o |
Channel marker | | e | e | |
Time axis display | | e | e | | o |
Listand gauge | | e || e | | o |
Backlight saver | | e | e | | o |
Display color pattern| | e | e | | o |
volume | | e | e | | o |
Intermittent print | | e | e | | e
Scaling | e | o | | e e | o | o
Comment  Seting| e | e | | e e | o | o
””””””” Characters) o | o | | o | o | o | o |
interface | | e | e | | o |
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(2) File size calculation

O The approximate file size can be calculated as follows.
O The "file number" is the number of the stored file or the file to be stored, as
counted from the first file.
When the remaining space on the disk drops to about 1 M bytes in recorder
function, new data cannot be stored.

WAVE (waveform) file

OO Memory recorder function
Binary format
File size (bytes) = number of channels in usex recording length (DIV)x
200+28k
Text format

File size (bytes) = (number of channels in use x 16 + 16)x
recording length (DIV)x 100+header length

(When using logic)

File size (bytes) = (number of channels in use x 16 + 48)x
recording length (DIV)x 100+header length

Header length no headers: 0 byte, headers on: less than 1 kbytes
O Recorder function
Binary format
(when using the 128 MB, 230 MB MO disk)
File size (bytes) = number of units in use x 2Nx recording time (s)/
time axis (s/DIV) x 100+36k
(when using the 540 MB MO disk)
File size (bytes) = number of units in use x 2Nx recording time (s)/
time axis (s/DIV) x 100+40k
(when using the 640 MB MO disk)
File size (bytes) = number of units in use x 2Nx recording time (s)/
time axis (s/DIV) x 100+48k
When only 8916 - 8919 units are used, or when one 8927 unit is used in one
channel: N=1
When only 8916 - 8919 units and 8927 units are used together, or only 8927
units are used: N=2

O FFT function

Binary format: 48.9 KB
Text format: 14 KB approx.

Func (setting ) file
Memory recorder: 25.5 KB
Recorder: 23.5 KB
FFT:23KB

AREA (evaluation area) file
Memory recorder: 32.7 KB

FFT: 32.7 KB

The above figures may change slightly when new versions are introduced.
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13.6 Reading Data From MO Disk

13.6.1 Reading Stored Data

This procedure reads data that were stored with the memory recorder,
recorder, or FFT function.

Method Screen: MO
1. Insert the disk with the desired files into the MO

ke WO wex MENORY) "56- 1-79 drive.
Ipath: 7 I 16:41:57
2. Press the key.
WM Q000 MEN  106KB WLWAVE S7-12-10 22:18:38
e [ : 3. Select the file to read and press the [ LOAD ]
(Cepm key.
File ligt disc ope
file name date g 1/2 (OI’ 1/3)

Function key

97-19-11 |
a0 | display

O7-17-19 Meaning

: Display file information (13.4.2)

o-17- 09: 76+ 0
. Read data

. Store data (13.5)

N )
17 ilest3L, S73HE) , . Switch to page 2/2
150, S6HE free topage2r2 pag

enable

4. The file information is displayed.
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When MEM e .MEM file
en . . .
(1) Select either (exec) or overwrite
sk MO e (MEMORY) "08- 129 (exec) The saved data, time axis, and record
17:18:11 .
fpacn: / | length are read. (The data saved in
IWWGAGO.NEN  1G6KB NLWAVE G7-12-18 72:18:38 memory is discarded.)
— 2 overwrite Data saved in memory is overwritten
L File reading . .
[~ ! _BB00. MEM 106KB 97-12-10 22:18:33[7] \_Nlth the n_eW data belng read. (Data
file kind: e is read using the most-recently set
P o | time axis and record length.)
™| trig: 1997-12-1@ 72:18:18 ml
i [ 2, Function key
e : Meanin
he 173405673 display g
ch: : R .
S s e - : Normal reading is performed.
hi 910112 11118
ch: 910 11 1z 13 14 15 16 The screen for overwrite and reading

settings appears.

(2) When "overwrite" is selected
Move the flashing cursor to select the channel

12 files(31, 978KE)
198,

J6HE free p— into which to read the data.
If reading is not performed, decrease the channel
number and display X.
Function key :
display Meaning
Execute the overwrite process
Increase channel number
Decrease channel number
When other than .MEM
(Example: REC file) Return to file list screen
ok MO xkk (MEMORY) 98- 1-29 ip -
= | 14 (3) After specifying the channel, press the

[overwrite] key to read.
{10000, REC 25, 164KB R_WAWE 97-12-10 22:21:48

Lol L ul
L File reading NOTE

[| |RW_0000.REC 28, 164KB 97-12-10 22:21:48[7]

file Kind: R WAV O If the same number channel was selected, data in
| time: 20ms/DIV | . -
recording tine: o0 i 5 s channels with lower numbers are overwritten. (If
sTart: —1/- H H
I stox: et | CH1 - 1, CH2 - 1 was selected, CH1 data are
ch: 1 2 345 6 7 8 overwritten by CH2 data.)

che § 18 1112 13 14 18 16 o Files other than .MEM files

Press the [ exec ] key.

12 file=(31, 978KE)
198, 336KB free

enable 5. When read-in is completed, the respective
function display appears on the screen.
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13.6.2 Playback of Stored Data

O Playback the waveform data (.REC file) stored in recorder function.
O If the D/A output unit 9539 is installed, the analog waveform can be displayed
in real time ( = Chapter 22).

The following data cannot be played back:

1. Waveform data recorded with external sampling

2. Waveform data recorded with a sampling frequency of 40 kHz or above
(2.5 ms/DIV)

During playback, the waveform is not displayed.

NOTE

Method (MO screen)
1. Insert the MO disk with the desired files into the
xex MO ke CMENORY) "9 129 MO drive.
Ipath:/ I 17:16:03
2. Press the | FILE | key.
URW_G000. REC 28, 164KB R_WAVE 97-12-10 22:71:48 ]
e T ] 3. Select .REC file and press the [ PLAYBACK ] key
E= (3/3).
File list disc ope
file name date time 02/2
Y Function key .
<DTR>E346 97-12-11  BA:56:24 | Meanin
PR BOA0 MEN O7-17-10 22:18:53 9
| 1B _REC J7-17-10 77:21:48 ] dISplay
ame o od >
R T 91010 770 : Play back data
caee aon o0l -
RO SET 071210 77:75:0 > I3 J»Er| Record data stored on a MO in the
Weww s G710 Zpcidy Lavac wewenprd o memory recorder function, FFT
T R A v o0 PR function. (13.7)
ILE+HEH-FF FILE
E : Change the file name (13.9)
RENAHE
. Delete the file (13.8)
% [ .
12 files(31, F78KR) h,,?_ En . Switch to page 1/2
190, 336KB free bl topage 1/2
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IR L 1

Playback
78, 164KE 97-12-18 22:71:43

(execute) |

! RW_@@E0. REC

N1997-12-18 22:21:49 1997-12-10 22:74:45
Ilstart time: ~10 72:22:09)

end time: RO E’]@ 0z: @(1997 12-10 77:24:19)
playback mode: SINGLE
apeaker output: OFF

AL L ) LY vy LT LET [T AP )
'EA_BQEE. ARE Yi-12-10 22:79:18
THW_GE1. MEM 9P-12-172  09:26:09

wex MO sook (MEMORY) 98- 1-29
Ipath: 7 I 17:17:50
VRU_@@F0. REC 28, 164KB R_WEVE 97-12-10 22:71:45

L+ @

12 files(31, 975KB)
198, 336KB free

IR L 1

Playback
28,164K8 97-12-10 22:71:48 []

(execute) L

! EW_BEagE. REC

J1997-12-10 22:71:49 1997-17-10 72:24:49
[fstart, time: Dap-A0. @@:2@(1997 12 1@ 22 77 @9).

end timex

playback
speaker o

wkx MO sk (MEMORY) 98- 1-29
Ipath: 7 I 17:28:57
VRW_@@G6. REC 28, 164KB R_WAVE 97-12-10 22:71:48

(=)

]
]

17 filex(31, 978KB)
198, 336KB free

g

uit

enable

4. Make the settings on the playback command
screen.

Move the flashing cursor to the respective items
and make the settings with the function keys or
the JOG control.

(D Set start time and end time.

e Time setting (from 00:00:00 at beginning of file)

Move the flashing cursor to the start time and end
time items and make the settings with the function
keys or the JOG control.

Function key Meaning

Increase time

Decrease time

et

STHET  STOF

Switch to event mark setting

mark se‘t

b

Return to file list screen

=
=
|+

e Event mark setting (making time setting using event
marks (*) registered during recording) ( iz Section
13.5.2)

O start time and end time items can be entered using
the event mark time.

O Press the [ start time ] or [ end time ] key to
activate the input mode for the respective item.

Select the event mark with the JOG/SHUTTLE
control and the CURSOR keys and make the entry

by pressing [ set].

Function key

display Meaning
X= | . Activate start time input mode
start time
=aX . Activate end time input mode
end time

_ Enter specified event mark time into
- start time or end time fields

Switch to time setting

NOTE

.@ﬂﬁ

When "*" is displayed to the left of start time or end
time, a more detailed time value than the displayed
value (ms, p s) is available.
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@ Make "Playback mode" settings.

s MO sok (MEMORY) 98- 1-29 Function key

. Meanin
17:30:47 display 9
Ipath: / I - -

TR G000, REC 28, 164KB R_WAVE 97-12-10 22:21:48 Play back specified range once

IR L 1

Play back specified range repeatedly

Playback (execute)
'RW_B0g0. REC 28, 164KB 97-12-18 22:21:48

J1957-12-10 22:21:49 1997-17-10 22:24:49

[§start time: BOG-00:00: 70¢1957-12-10 22:22:09) 4
end timek BOB-B0:07: 77(1997-12-10 77:24:16)

playback mode: STNGLEM I
apeaker output: OFF

Return to file list screen

uit

W Sl G @ Set speaker output.

O Select the channel data which are to be output
from the speaker.

O Channels for which a voice memo is recorded are

12 files 31, 90> A marked with microphone.

rable 0 The volume can be set using the volume option
under "SETUP" on the SYSTEM screen
(= Section 11.4.9).
s MO wce CMEMORY) "% 1-29 Function key ;
= | 10 display Meaning

!RN_Q0@@. REC 28, 164KB R_WAVE 97-12-1@ 22:21:43

sill L 1

Increase channel number

Playback (execute)
'RW_B@@0. REC 28, 164KB 97-12-10 22:21:48

Decrease channel number

|1957-12-18 22:21:49 1997-12-19 22:24:49

[ [

[ gtart time: GO0-00:00:70(1997-12-10 27:27:09) ]
end timex BOA-UE:02: 27(1997-12-10 22:74: 162 @
playback mode: SINGLE
. =@ e I
nonitor output, channel2: OFF Return to file list screen
T Re g v-AmaL AL ) +
wEE G B - -
R e = @ Set monitor output (monitor output channel 1, 2)
C] O This option appears when the D/A output unit
] 9539 is installed.
{ ] 0 The maximum waveform output from the output
12 files(31, 975KE) uit

198 336KB free channel is £ 6.4 V.
O The setting determines whether the data are
output from channel 1 or channel 2 of the D/A

output unit.

Function key

display Meaning

Increase channel number

Decrease channel number

[ Exci |
] : Return to the previous setting item
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5. Move the flashing cursor to the execute position

e W0 oo ENORD) "5 129 and press the [ exec ] key.

17:34:18 . . .
fpath: / | The voice is played back and then waveform is
URM_G000.REC 78, 164K5 R_WAVE 97-12-10 22:21:43 output from the D/A output unit without

Playback (execute)
'RW_B0g0. REC 28, 164KB 97-12-18 22:21:48

changing the screen.

n 6. When playback mode is set to REPEAT, press the
[ —— i .
N1997-12-18 22:21:49 1997-12-10 22:74:45 key when you wish to StOp playbaCk

|§start time: BOG-00:00: 70¢1957-12-10 77:77:09)
end timek BOB-B0:07: 77(1997-12-10 77:24:16)

playback mode: SINGLE NOTE
apeaker output: OFF

L R .
I fekel) When playing back waveform data as sound from

EAGOMARE  O7-13-10  77:79: 15

HOBOLMEH Ttz 0260 the speaker, the waveform will not be recreated
faithfully, due to limitations such as D/A resolution

(8 bit), post- filtering (cutoff frequency [0 8 kHz,

-48 dB/oct), and characteristics of the built-in power

amplifier and speaker.

12 files(31, 975KB)
198, 336KB free

e Set the point to interrupt playback to start and stop times

Playback and the point to interrupt playback can be set to start and stop
times.

ek MO wek (RECORD) 98- 179 1. Follow the steps 1 to 4 in Section 13.6.2,
fpath: / | "Playback of Stored Data."

|RW_P@@@. REC 28, 164KB R_WAVE 97-12-1@ 72:71:48

Lol L 1

2. Move the flashing cursor to the execute position
and press the [ exec ] key.

3. After playback has started, press the | STOP | key
| VIR 1997-12-10 72780 at a desired point to interrupt playback.

tart tinek 008-00: 1 MB(1997-12-10 72:73:04) ; ;
"2 fines ca0-00:02:27¢1007 1710 5274 15) A mark is placed at that point.

SINGLE
OFF

Playback (execute) |
'FW_0OGD.REC 28, 164KE 97-12-10 22:21:48 []

playback mode:
speaker output:

4. Move the flashing cursor to the start and stop

time items.

TEAGOM ARE | O7-12-10 2229419 .
T genl MM | G-lzlz 9 26:00 5. Pressing the [ to pause | key changes the start and
stop time to the point to interrupt playback.

12 files(31, 978K
19@, 336KB free

\
!

Point to interrupt playback

enable
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e Read data from playback screen

O Select the point for reading data.

O Set the point for reading data as start time.

O Carry out playback. The data of point where playback is interrupted can be
read.

Method 1 Read data of point where start time is set ..

I:::h:Mf per (FIORD Im/z 1. Follow the steps 1 to 4 in Section 13.6.2,

"Playback of Stored Data."” (The stop time setting
is not necessary.)

!RW_@0@0. REC 28, 164KB R_WAVE 97-12-10 22:71:48

sl L 1

Playback (execute

. o = 2. Move the flashing cursor to the execute position
TRW_G008. REC 28, 164K 97-12-18 22:21:48 [7°™58, ou
and press the [ LOAD ] key.
71216 22:21:49 1997-12-19 72: 7050 The data of point as start time setting is read.

|fstart time: 000-00:00:70¢1997-17-10 77:72:09) i
end timex POB-00:0Z:Z27(1997-12-10 22:24:16)

playback mode: SINGLE
OFF

apeaker output:
I
=9
T P A ANTE= ) {exec)

IEA GO0 ARE  O7-19-10 229008
IMNORAL MEN  §7-19-17 0917600

12 files(31, 975KB)
198, 336KE free

Method 2  Playback and read data point to interrupt playback.

ok MO gk CMENORY) m/z 1. Follow the steps 1 to 4 in Section 13.6.2,
[/ | "Playback of Stored Data.”

'RW G390 REC 28, 164KE R_WAVE 97-12-18 22:21:48 ; .
b . 2. Move the flashing cursor to the execute position

Playoack Cosie and press the [ exec ] key.

'FW_BOBO.REC  28,164KB 97-12-10 22:71:45 []
3. After playback has started, press the | STOP | key
11097-12-10 22:71:49 1997-12-109 22:24:49 at a deSIred point to Interrupt playback

tart time: QBO-00:00: 20¢1997-17-10 22:72:09) - -

(N2 timex omo-0p:07: 771987-12-10 72:54: 165 | A mark is placed at that point.
playback mode: SINGLE B o
speaker output: OFF 4. Move the flashing cursor to the execute position

and press the [ LOAD | key.

LI LA g iR v-Ann ) rive
IEA_B0A0. ARE 97-12-10  22:79:18
{MH_B0@]. MEM 97-12-12  09:26:00

17 filex(31, 978KB)
198, 336KB free

enable
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13.7 Recording the Recorder Waveform Data Stored on
MO in Memory Recorder Function/FFT Function

(FILEtoMEM/FFTT)

Recorder waveform data stored on MO disk (.REC file) are recorded using the

memory recorder function or FFT function.

Method

wiok MO wex (MEMORY) 193~ 1-29
Ipa‘th: 7 I 17:16:03

'RW_PRAR. BEC 78, 164KB B_WAVE 97-12-18 72:21:43

title: [ ]
=
File list disc ope
file name date time
<DIR>E'§§46 97-12-11  @0:56:24

[0
i3

! @. FET
MA@, TXT

VDB, ARE qi-12-10

72:29:18
97-12-12  ©9:26:00

VEW_0@ga, TXT 97-12-10

IME_@00. SET 9i-12-10 22:77:78
'RE_@@pa. SET 9r-12-10  72:27:48
!FE_Q@pa. SET 9r-17-10  72:25:02
1MA_DAga. ARE Fr-12-10 72:25:40

M _ Q5] . MEM

ILE-HEM-FF
RENAHE

IR L 1

! EW_BEagE. REC

J1997-12-10 22:71:49 1997-17-18 72:74:45

] 2]
12 files(31,973KB) pag
190, 33648 free S
e MO sk (MEMORY) 98- 1-29
Ipath: 7 I 17:41:46
VRW_@@G6. REC 28, 164KB R_WAVE 97-12-10 22:71:48

FILELoMBH-FFT— (5ot ends L=,
(]

28,1648 97-12-10 22:71:45 []

[fstart, time: Oee-00: 00: BC1997-12-10 22:72:19 |
1 end timex BOB-BU:0Z: Z7C1997-12-10 22:24:16)
ST 1A L [ Y-Amen [ Ay AN ELILA
LEW_boge. TxT Yr-17-10 72:27:06
IME_0e. SET 97-17-10  22:27:28
'EF_D00. SET 97-17-10  72:27:48
{EE_00og. SET 9f-17-10  22:25:02
LMA_BOBE. ARE 9r-17-10  72:76:40
'FA_DBED. ARE 97-17-10  22:29:18
! M_DB@ 1. MEM 97-12-12  99:26:08
12 files(31, 978KE)
199, 336KB free

enable

(MO - [0 Memory recorder function or FFT function)

1. Insert a MO disk into the unit.

2. Press the key.

3. Select ".REC " file item using the cursor keys,
and press the [FILE — MEMOFFT | key (2/2).

0 2/2)
Function key
display

A
PLAYBACK

RES

ILE+HEH-FF

FILE 1%
RENAME
-

FILE

?
)

o page 1/2

Meaning

Playback data (13.6.2)

Record a data stored on MO disk in
memory recorder function or FFT

* function.
: Change the file name (13.9)

Delete the file (13.8)

: Switch to 1/2

4, Set on the FILEtoMEMUOFFT command screen.
Set the start time and stop time.

Time setting

(Specify the start of the file as the time point

00:00:00. )

Move the flashing cursor to the start time or stop
time item to set using the jog control or function

keys.

Function key
display

{ e

STRRT  STOF

mark set

Meaning

Increase the time

Decrease the time

. Switch to the event mark setting

Return to the file list screen
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Lol

wok MO wex (MEMORY) 98- 1-29
Ipath: 7 I 17:42:49
'R_BAAE. REC 28, 164KB R_WAVE 97-12-13 22:21:48

L 1

! RI_B0@g. BEC

1997-12-10 22

:71:49

|qstart tims: B0G-0A:00:30(1997-17-10 72.72:15)
1 end timex DEG-00:02:27(1997-12-10 72:24:16)

FILEtGMEM -FFT
76, 1648 97-12-10 22:21:48 []

1997-12-18 77:74:49

T
VUGB,
IME_@a15a.
!RE_[@130.
!EF_@io.
1D,
VRA_@0156.
I

TAT L IE
TXT qi-12-18

72:70:06
SET 9r-12-10  72:27:28
SET 9r-17-10  72:27:48
SET Fr-12-10 72.25:02
ARE 9i-12-10 22:75:48

: et
i 9r-12-1  72:9%:18
MEM §r-12-12  09:2h:00 RN

193, 336KB free

12 files(31, 976KE)

; DATLoMEM
¢ DT *

trig:
: SINGLE
el OFF

pre—t:
[or4

time/div:
20

. *]
( 20mz)
shot.:

2501Y

car:  OFF

el: STR v

: (Linear) x:

FILEtoFET
[ *
[1ch, new]

trig:
STNGLE
51 OFF

(Time) CH1 pre—t:

a3

freq:
4ikHz
| window:

RECTAN

Event mark setting

Set the time where an event mark (*) was placed

during recording. (See Section 13.5.2)

[] "Start time" and "Stop time" use the time where
an event mark was placed.

]l Press the "Start time" or "Stop time" function key
to activate the respective input mode, select the
event mark with the jog control or CURSOR
keys, and enter the time by pressing [ set].

Function key
display Meaning

STHRT

X= | : Enter the start time input mode
start time
=X . Enter the stop time input mode
end time

. "Start time" and "Stop time" use the
time where an event mark was
placed.

A

|+

. Switch to the time setting

=

1

NOTE

An asterisk to the left of the "Start time" or "Stop
time" indicates that the actual time point is
specified to a higher resolution (ms, U s) than the
displayed value.

5. Select the function to be recorded.
Move the flashing cursor to the set end item and
press the [setend - MEM] [setend — FFT ]
key to enter the specified function.

. Press the key to start measurement.
Data are read from MO and recorded by the
specified function.

(o2

~

. To release the FILEtoMEM/FFT function, move
the flashing cursor to the FILEtoMEM or FILEtoFFT

and then press the [ OFF ] key.

NOTE

0 The sampling cycle for the memory recorder
function becomes the same as for the data
recorded on MO. (Time axis setting is not
possible.)

0 The frequency range in FFT function corresponds
with the time axis range of data recorded on MO.
(Section 8.2.3, "Setting the Frequency Range")

0 When using the FILE to MEM/FFT function,
operation is always "Continuous", also when the
trigger is set to "Auto".

13.7 Recording the Recorder Waveform Data Stored on MO in Memory Recorder Function/FFT Function



13.8 Deleting Stored Data (directory and file deleting)

O This function erases all file data stored on a MO disk.
O Deleting a directory deletes the directory and all files that it contains.
O Deleting a file deletes only the data of the specified file.

¢ Deleting a directory

Method (MO screen)

1. Press the key to display the file list..

o W0 e CEWORD D 2. Move the flashing cursor to the DIR directory to
= | U
be deleted.
<DIRECTORY> 85346 97-12-11 BE:56:74 . i
There are 1 files. 3. Call up screen 2/2 with the function keys, and
@a then press the [ DEL DIR | key.
File list disc ope
file name date time a0 2/2
| <Dk ) Function key

DAt 9 Meani
FVR_G000. HEM Gi-17 2005 i eaning
IRWADA0.REC 9717 : display
Q00 FFT Q717
IO TIT 0717
006 TST 9717
IE Q0G0 SET  07-19-
IRF_OOGR.SET 0717
IFFTO0GE.SET O07-17
IWO000. PRE 9717
IRAGOGG.ARE Q717
DWTOORLMEN 0717

T

7

8

8

o

1] 121

Y

o

2

8

0

7
DIRIZ | - Change the file name (13.9)
RENAME

. Delete the directory

: Switch to 1/2

12 Tiles(31, 975KB)
198, 336K8 free

4. Press the [ exec | key. Press this key again to delete a directory and all
files which belongs to the directory.

If the directory contains a large number of files, deletion may take some time
(about 12 minutes for 1000 files).

13.8 Deleting Stored Data (directory and file deleting)



¢ Deleting afile

Method (MO screen)
1. Press the key to display the file list.

wex MO ex (MEMORY) 98- 1-29

= | s 2. Move the flashing cursor to the file to be deleted.
path:
e e T T o 3. Call up screen 2/2 with the function keys, and
title: [ ] then press the [ DEL FILE ] key.
E]_El@_lﬂﬂliﬂ\
File list disc_ope D 2/2 (Or 2/3)
fil it Function key Meani
ile name ate dISpIay eaning
<DIR>B345 {
| T B 1 2
1 RW_APAR. REC 12-18
L EW_piaig. ERT 12-18
M BGRE. THT 12-18
iMogm TNT  97-12-10 22:77: [:
tME_@piag. SET 97-12-19 12
'EE_BoRe, SET 97-12-10 27
'FE_b@Re. SET 97-12-10 1 78: D
R X R FLe | Change the fil 13.9
EMAZ0001. MEN Or-12-12  9:76:00 D RENAHE | ange the file name (13.9)
FILE 1 . Delete the file
RENAHE
[SNESIp i |
3 . fz : Switch to 1/2
‘ 0 page
12 filest31, 978KE) tn/Z
198, 336K8 free bl

4. Press the [exec ] key. Press this key again to
delete a file.

13.8 Deleting Stored Data (directory and file deleting)



13.9 Renaming File (file name and directory name)

Method

Renames the directory name and file name.

(MO screen)

sk MO ok

(MEMORY)

"9 1-29

Ipath: /

I 17:45:13

! IAEE. MEM
title: [

166KB M_WEVE 97-12-19 22:18:38

file name

File list
date time

‘

disc ope

[ <[IR>534

09:26:00

DEL FILE
[]2]

12 files(31, 978KB) .

1590, 336KB free tnenl;lzz
wook MO xkk (MEMORY) 95~ 1-19
Ipath: / I 17:47:16
LN _AE. MEM 1GEKB M_WAVE 97-12-10 22:18:33

title: [ ]

original name: [!MW _B@GA]
£i1dmew mame: [

Rename

| <DIR>86

VRW_@0p0. REC
VEW_ QB FFT
M _015@. TXT
| EW_ i@, TXT
IME_@oi. SET
VEE_oBig. SET
! EE_[@0i@. SET
MA@, ARE
VEA_@oio. ARE
UM BBi1 . MEM

o710 722:59:
9r-12-12  09:%5'0m

12 files(31,973KB)
198, 336KB free

1. Display the file list on the MO screen.

2. Move the flashing cursor to the directory or file

to rename.

3. Press the [ F3 |[ RENAME ] key on the function
indication 2/2.

When the flashing cursor is on the directory name.

Function key

display
DIR ]K?'
RENAHE

topage 1/2

Meaning

Rename the directory name
Delete the directory (13.8)

Switch to 1/2

When the flashing cursor is on the file name.

022
Function key
display

FILE 1%
[ RENAME

DEL FILE

topage1/2

Meaning

Rename the file
Delete the file (13.8)

Switch to 1/2

4. Press [ enter ] key to input a new file name.
(See Section 11.6.1, "Comment and File Name
Entry Procedure")

Function key
display

Meaning
Rename the file or directory

Enter character input mode

Recall up to the last ten file names
confirmed or deleted.

Delete characters

Returns to file list screen

13.9 Renaming File (file name and directory name)



13.10 Operating the Disk/ Deleting the Window
(HELP key)

Disk operation

Formats the MO disk, makes a directory, and searches and sorts files.
Deleting windows

It is possible to delete all windows opened in the file list display in a single
operation.

¢ Disk operation

Method (MO screen)
1. Press the key to display the file list.

e MO wok (MEMORY) 98- 1-29 :
=y s 2. Press the | HELP | [ disk ope | key.
01/2
{MW_BA00. MEM 106K5 M_WEVE §7-12-10 22:18: 38 Function key M )
‘ p eanin
titlg Dizgk operation ] dISplay g
Pl t d. ([ . .
case set comar . Eject a disk (13.3)

file name date time
<DIRGHE 97-17-11 @i 56: 74 . Make a dlreCtory (13101)
| Tl 0006, MEM 94-17-16  72:18:38 ||

A A

00 THT  O7-17-10  22:7:00 : Search data (13.10.2)

¢ FW 0GR, T Y1710 72:27:06

e oo 0o

FFF 030, SET 97-12-10  77:78:m . Switch to 2/2

A A0 ARE Y1710 772:76:49

{FAZU0IAD. ARE 97-17-10 77:79°18 —

ALIEN S | Return to the file list screen

: u
uit

02/2

Function key Meaning

display
17 £iles¢L 97EKE) =
150, 2616 fren O0EP| : sort a file (13.10.3)
SORT
E2*(“J| . Format a file (13.10.4)
FORHAT
(oM&E]] . Format a MO disk physically
FORHATGphy) * (13.10.5)
MH
topage 1/2) . Switch to 1/2
t : Return to the file list screen

3. Select the each item.

13.10 Operating the Disk/ Deleting the Window (HELP key)



¢ Deleting a window

When a window is open in the file list display, press the | HELP |[ close windows ]
key to delete all the windows in a single operation.

wex MO sook (MEMORY) 98- 1-29
Ipath:/ I 17:51:21

! _ GG, MEM 166KB M_WEVE 97-12-19 22:18:38
] .I I il

Search for a date

| files from GEFO1-01 00:00:08
i to BA-A1-01 B@: 00 6e

DIR853 Search in the current directory 24

1 My Fr=LlL— LY £ L. D)
VR DGO, REC gi-17-10 72:721:48
{EW_009g. FFT 9f-17-10  22:25:74
LHW_b0BE. TxT Yr-17-10  72:76:00
LFW_000. TAT 97-17-10  22:27:06
IME_DB. SET 97-17-10  72:27:28
'BE 000y, SET 9f-17-10  22:27:48
!FE_bog. SET r-17-10  72:26:07
{MA_DBED. ARE 97-17-10  72:25:40
'FA_DIBOD. ARE 97-17-10  72:79:18
{MW_BGa1. MEM 9f-12-12  09:26:00

12 files(31, 975KB)
198, 336KB free

enable

1 Deletes all the windows in
a single operation

wek MO ok (MEMORT) 98- 1-29
Ipath: > I 17:52:04

| M _@E. MEM 166KB M_WAVE 97-12-18 22:18:38

title: [ ]
=
File list disc ope
file name date time
[ <DIR>846 - g7-17-11

VEW_ @00, REC 97-17-19
YEU_@ig0. FRFT 97-17-18
HW_Gege. TxT 97-12-10
EW_Gie, THT 97-12-10
ME_@ia0R. SET 97-12-18
!EF_@ign. SET 97-17-18
YEF_Qige. SET 97-12-10
A B, ARE 97-12-10
!EA_GIAGR. ARE 97-12-18
@901 . MEM 97-12-12

12 files(31, 978D I
19@)%3&3{3 free to page 2/2

enable

13.10 Operating the Disk/ Deleting the Window (HELP key)



13.10.1 Creating a Directory

Method (MO screen)
1. Press the key to display the file list.

I**; Mf Fer  (FIORD I?g%% 2. Press the [ HELP || disk ope ] key and then press the
path:
[ MAKE DIR | key.

! _ GG, MEM 166KB M_WEVE 97-12-19 22:18:38

Y — | 01/2
Making directory FUnCtl((j)ln kley Meaning
directory rame: [ NN ISpiay
file name date time EjeCt a disk

REC .
EI G306, FFT Make a directory

N 7
FME 9. SET 97-17
FRE 006, SET 97—15
N 2
X 7
N z

: Search a file (13.10.2)

!FE_bog. SET g7-1

sl o g OO .
WO HEW 071512 §9:%6:0 ? . Switch to 2/2
m@f 3 ) : Return to the file list screen
é? uit
cleav B i
3. Input the directory name. ( G- Section 11.6.1)
17 files(31, 970KB) . )
158, 33618 free able Upto 8 characters can be input.

Function key
display Meaning

et | . Makea directory

{exec)

4 . Enter character input mode
enter

M . Recall up to the last ten file names
nameinfo /) * confirmed or deleted.

clear . Delete a file name

: Return to the previous setting item

=
=
|+

4. Press the [ exec ] key.

13.10 Operating the Disk/ Deleting the Window (HELP key)



13.10.2 Searching file

Searches directory or file.

Method (MO screen)
1. Press the key to display the file list.

o W e OPRD If%g? 2. Press the [ HELP | [ disk ope ] key and then press the

path: / . . . .
I [ SEARCH ] key on the function indication.
IMAOOAGMEN 166K M_NAVE 97-12-10 22:18:%

L‘UJ—I 1 D 1/2
Function key

display

Searching file

Meaning

Select the method of searching.

file name date time Eject a diSk
| DLk N G111 | =
R aVal P | - i
. L gL S I Make a directory (13.10.1)

ARG T -1
Search data

HIOKI -~
HAHE
81-81 18:28 3

09:26: 8 61-6212:30

{EE_00og. SET 97-1
LMA_BOBE. ARE g7-1
'FA_DBED. ARE 97-1
! M_DB@ 1. MEM 97-1

Switch to 2/2

Return to the file list screen

uit

3. Select the method of searching

T

12 files(31, 975KB) uit
1590, 336KB free enable Function key
display Meaning
HIOKI-- - Search directory or file name
HAME
When searching for a name o1-0116:20 ) )
o102 1230 : Search for a file creation date
sk MO wec CMEMORY) "05- 1-29
—; | 17:85:13

! M _D003. MEM 106K M_WAVE 97-12-10 22:18:38

st I
1

Search for a name

gearch string: [N

<[

Return to the previous setting item

f Search in the current directory f——
| (DIR> - i 7 .J .2 |
DAOD.REC  OrlZdn 72:71:48 .
owa T S 2 (D When the [ NAME | is selected:
wewr i g 220 0 Press the [ enter ] key to input the character

— to search. ( = Section 11.6.1)

s oty & 0 Up to 8 characters can be used.

TG0 MEM or-12-12 09:7600

fiL Function key :
display Meaning
R | . search a file.
{exec)
: = enable / : Enter character input mode
enter
! . Recall up to the last ten file names
nameinfo J * confirmed or deleted.
cﬁr : Delete the input character
t : Return to the previous setting

13.10 Operating the Disk/ Deleting the Window (HELP key)



When searching for a date

wokk MO wek (MEMORY) 98- 1-29
Ipath: 7 I 17:56:06
1 MW_BR@G. MEM 1B6KE M_WEVE 97-12-18 22:15:38
L] J I 1
1
Search for a date ([
close, 4
[ files from BEHO1-01 ©0:00:00 S
£ to BE-E1-81 BE: 99: 69
Search in the current directory
! =] "
TR REC 7-18 7
'EW_@@e. ERT Yi-12-10 22:75:74
LM _BGEE. THT Yi-12-10 22:76:00
EW_B0@i. THT 9P-12-10 22:27:06
IME_Q@R@. SET 97-17-10  722:27:28
'RE_W@@e. SET Yi-12-10 22:77:48
'FE_Bgee. SET Yi-12-10 22:75:00
tMA_BRE. ARE 9P-17-10 22:75:40
FA_QR0A. ARE 97-17-10  72:29:18
PW_EE1 . MEM Yi-12-17  §9:26:09
-85 12:34
12 flleS(.')’l OT5EEY uit
0, 336KE free
enable
wek M0 wex (MEMORY) 98- 1-29
Ipath: 7 I 1'7:58:20
P W_E. MEM 1G6KB WM_WAYE 97-12-10 22:18:38

st |
1 1

Search in the current directory :

97-12-10

LN _B0B0. MEM 22:18:38]

DT

L] MEN
VEW (i, KEC

! Fil_g@pa. FFT 97-17-10
IMW_Dagia, TXT 97-12-10
| EW_@01@a. TXT 97-12-10
IME_Q@pa. SET 97-17-10
VRF_Q@pa. SET 97-17-10
VEE_Q@gia. SET 97-12-10
1MA_@00. ARE 97-12-10
'FA_QB0A. ARE 9r-17-10 72:29:18
M _ Qg L. MEM 97-12-12  ©9:26:00

12 file= (31, 978KB)
198, 336KB free

enable

@ When [ DATE ] is selected:
Specify the date and time when the directory or
file is made.
Move the flashing cursor and set.

Function key

display Meaning
"@} Search a file.

Increase the numerical value.

(9]
@

Decrease the numerical value.

a1- 83 12:34

. Copy the date and time where the
" flashing cursor is not present.

[ ;u1t :
NOTE

Enter the older date and time values above and the
newer values below.

If the order is reversed, both upper and lower items
will be set to the new date and time.

Return to the previous setting item.

4. Select the range to search.
Move the flashing cursor to select.

Function key
display

Bt

Meaning

Search a file.

Search in the currently displayed
directory.

Search in the currently displayed

directory and recursively in all

subdirectories.

. Pressing the [ exec ] key carries out the
search, and displays, starting from the older
files.

6. Pressing the [+ ]or [+ ] key displays the
files found by the search in order.

7. Pressing the [jump ] key moves the flashing
cursor to the displaying file.

. To stop searching file, press the STOP key.

13.10 Operating the Disk/ Deleting the Window (HELP key)



13.10.3 Sorting files

This sorts the files in a directory according to their type.

Method (MO screen)
1. Press the key to display the file list.
|:::h=M? o (OO0 If%g? 2. Press the [ disk ope | key.
T R T A 3. Call up screen 2/2 with the function keys, and
SY pm—— then press the [ SORT | key.

Pleage zet command. 02/2
TTTe TSt Function key Meani

file name date dISplay eanlng
T TS :} )

e —( = Sort a file

wn

g 52| : Format a file (13.10.4)

e o

i -12- e P P

MO OO0 ARE  97-17-10 178 =

TR - u )/ Lo s Format a MO disk physically

WAL MR 71217 09-d0m FORMAT (phy) (13.10.5)

N2l |
topagels2) - Switch to 1/2
uit Return to the file list screen

17 filex(31, 978KB)
198, 336KB free

4. Select the type of sorting using the cursor keys.
Pressing the [ exec ] key sorts the files.

sk MO sokk

(MEMORY)

98- 1-29

Ipath: /

I 18:60:15

! M _D003. MEM

106K M_WAVE 97-12-10 22:18:38

w1

Sorting files

Select the type of zorting
and press Fl kev.

fi I —— time
CALte Oroer R
R i;;grgsgjf}te order bpe g |
‘mﬁ! i yPpe order Fm:zms
!FW,UUUU TIT [T 1_1_:25:24
HE L 2o
NE Q. SET gr-17-10 72:20:23
PRE (g0, SET Gr-17-10 72:70:48
{RF_(uig. SET 9r-17-10  72:78'02
I A QAQM. ARE §r-17-10 72:7:40
PRA_QAQA. ARE gr-17-10 72:39:13
EMW_50G1 . MEM or-12-12 09:7600

]
[
[

enable

12 files(31,973KB)
19, 336KB free
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13.10.4 Formatting a MO Disk

Delete all file data and reformat a MO disk.
Before recording data with the 8846, always format a MO disk.

Method (MO screen)
1. Press the key to display the file list.

wex MO ke (MEMORY) 98- 1-29 ;
e | sl 2. Press the | HELP |[ disk ope ] key.
O G 3. Call up screen 2/2 with the function keys, and
SY e I then press the [ FORMAT ] key.
Please set command. \: ..... 02/2
T uindow Function key Meaning
file name date dISplay
DR 71911 =
" s ER=EP| : sort file (13.10.3)
i o —c : Y.
B a ) =
VW GEE. THT 15 TS . .
oo g 90 2| . Format a MO disk
i S 1900 o
X 15 IRy
e ARE -12- i) - -
i L EN| . Format a MO disk physicallyD
WAL MEH  G7-12-17  09:zbew FORHAT(phy)
mn : Switch to 1/2
topagel/2
A
t . Return to file list screen.
uil
12 filest31, ST8KE) . .
19, 35616 tree 4. Press the [ exec ] key. Pressing this key

again formats a disk.

NOTE

- s The format on this unit complies with "Super
feath: / | et !
Floppy Format".

LN _B0B0. MEM 1BAKE M_WAVE 97-17-100 72:18:38
titlg ] ]

Formatting MO dislk.
Press Fl key.

TTIe TTor

file name date time
<DIR>G246 G7-12-11  [7:56:74
| i 1EM 17-] 77 3

I 5 i 22 ]
VEW_B000. REC 97-17-10  72:71:45
| EW_[@013@. FFT 9r-12-10 22:75:74
MA@, TXT 97-12-10 72:26:00
! EW_@oi. TXT 9r-12-10 722:77:06
TME_Bueg. SET 97-12-10  72:27:25
!RE_[@0ia. SET 9r-12-10  22:27:48 [

!FE_Qia. SET 9i-12-18 22:75:02 a
UM, ARE 97-12-18 22:73:40 {exec)
TRA_PReR. ARE 97-12-10  72:29:15
UhA i1 . MEM 9i-12-12 @9:76:00

12 filen(31, 976KE)
i, 336K free
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13.10.5 Formatting a MO Disk Physically (Physical Format)

Format a disk which cannot be read by the 8846.
Under normal circumstances, do not physically format a MO disk.

Method (MO screen)
1. Press the | FILE | key to display the file list.
I**; Mf o (OO0 | A 2. Press the [ HELP |[ disk ope ] key.
path:
R 105 WVE TI10T 8 3. Call up screen 2/2 with the function keys, and
SY pm—— then press the [ FORMAT (phy) | key.
Pleage get command. 02/2
T TS Function key Meaning
file name date time dlSplay
<DIR:CH 971711 __00:56.2 ,1 .
[ T 3 e | O7EP| . sort filen (13.10.3)
n o 2o
iy 15 g = :
e B gl 2k 2| . Format a MO disk (13.10.4)
W S 00 7B A FORMAT
wmy e o o
IEAMOOD.ARE O7-12-10 298 | =, o LN Format a MO disk physically
EMAAGAT. MEM O7-12-12 09:76:00 R‘H — 3 FORMAT (phy}
HE X2l | : switch to 172
FORHAT phy} topage 1/2
NE -
topouol2 t : Return to file list screen.
uil
,
17 files(31, 978KE) i . .
195, 33600 Free p—— 4. Press the [ exec ] key. Pressing this key

again formats a disk.
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Chapter 14
Calculating Waveform Data

14.1 Overview

* Waveform processing is possible only for the memory recorder function.

* The following operators can be used to define processing equations.
O Arithmetic operators (+, -, *, /)

O Absolute value (ABS)

O Exponent (EXP)

O Logarithm (LOG)

O Square root (SQR)

O Displacement average (MOV)

O Parallel displacement on time axis (SLI)

O 1st and 2nd differential (DIF, DIF2)

O 1st and 2nd integral (INT, INT2)

O Trigonometric functions (SIN, COS, TAN)

O Reverse trigonometric functions (ASIN, ACOS, ATAN)

* Processing results are displayed as a waveform.

* Vertical display scale can be set manually or automatically.

14.1 Overview



14.2 Preparing for Waveform Processing

O The settings are available on the STATUS screen (page 4), only when using
the memory recorder function.
0 Press the key to call up the STATUS screen (page 4).

STATUS

Press | STATUS |key to call up

STATUS screen

Method  Screen: STATUS (page 4)
2 1 6 1. Move the flashing cursor to the wave calculation
(aged) ' G7- 4- 3 item and select ON.
] T 13:25:25 . . . .
wave caloulatjon: 0N (EXEE The various setting items are displayed.
il
72 Function key .
- display Meaning
4 . R
. % . Disable waveform processing
6 .
” ﬁ" . Enable waveform processing
8
1 MOV (SLI -

n— T SRR ol oo |[|——T1 4
Z2 —>  NONE AUTO 55— 55157}
Z3 —>  NONE AUTO 55 N 55177
M —> NONE AUTO paal +aEEe OFF
h > NONE AUTO Bapl  +HaEa
Z— N | o w0l 0 | [ ‘
Z7 —>  NONE AUTO 55 N 2517} OH
g —» NONE AUTO ARl +APEA

a = +Hi. BEAREHA 1= Hi. BEAREHE D

b = +0. PARE -0 j = +0. BRARE 00

& = +0. Bk k = 40, B0k D . . .

gtﬁggé@gt@é }nigggéggigé 2. Select the processing equation ( == Section 14.3).

= Hi. + n = . + R - -
£ = 10.0pe) o = v Wk o) Eight processing equations (Z1 - Z8) can be set.

14.2 Preparing for Waveform Processing

. Determine in which channel (CH1 - CH16) to

display the processing results (Z1 - Z8)
(= Section 14.4).

. If the function "MOV" or "SLI" was selected in

step 2, set the number of moving points
(= Section 14.3.1).

. Set the vertical axis display scale

( = Section 14.5).
The setting can be made automatically or by
manual input.



6. Perform waveform processing.
There are two methods for starting waveform processing

(D Waveform processing while capturing the waveform
1. Set wave calculation to ON and make the required settings.

2. Press the key.

3. Processing is carried out on the captured waveform, and the result is
displayed on the screen.
4. When auto print is set to ON, the processing results are printed out.

Capture , Display
MeaSLtJretment waveform > Processing Mg, | processing
star data results

ey

@ Waveform processing of data in internal memory (loaded from MO or
already captured with memory recorder function)

1. Set wave calculation to ON and make the required settings.
2. Move the flashing cursor to the execute position at the top right of the screen

and press the [ exec ] key.
3. Processing is carried on the data stored in memory, and the result is

displayed on the screen.

Waveform Display
Execute i ;
. data stored —p | Processing RW__ | processing
processing in memory results

0 When recording length is more than 1000 DIV, waveform processing is not
possible.

0 When the memory segmentation function is used, waveform processing is not

possible.
0 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.

14.2 Preparing for Waveform Processing



14.3 Defining the Processing Equation

O Set wave calculation to ON.
O Eight equations (Z1 - Z8) can be defined.

14.3.1 Entering the Equation

Method
1 1. Move the flashing cursor to Z1 to Z8.
O o 2. Press [ enter eqn] for equation entry.
wave caloulation: i {EXECY
Function key :
n display Meaning
3
7 1=a¥*| . Enter equation
enter eqn
%
%%
7
7 Delete equation ( =@ Section 14.3.2)
{gtore) (2cale) MoV (SLL)
oo
B MNE A it AL
R N BT e
> NONE  AUTD L +oen D Copy equation ( iz Section 14.3.3)
AN
1=
g e %
= Hi. J = . .
2 1 mwE k= v o D 3. Move the flashing cursor to the operator (ABS,
?I§§§§§Ei§§ 221%; EXP,...), channel (CH1 - CH16), equation (Z1 -
= Hi. -+ o = H
f = 40, m0nE+40 p =+ Z7), constant (a - p), value (0 - 9, E: exponent)
and make the entry with the [ set] key.
Cursor (move ; ;
with JOG control) 1 O The_ movement range of the flashing cursor is
/ indicated by a border.
i 0 Use the JOG control to move the cursor within
wave c%lculation: il {exec) T th ti
[ e equation.
b .
Function key ;
73 display Meaning
“ Enter channel (CH1 - Ch16), equation (Z1
iz - Z7), constant (a - p), value (0 - 9, E) into
7% selected equation.
77 Delete character to left of cursor in
i equation (backspace key)

Delete character under cursor in equation
(delete key)

[~ W8 LF L0; S0k MOV oLl DIF INT
T2 INT2 SIN COS TAN ASIN ACOS ATEN
W CHZ ChS CHo CHY o
19 CHI1 1z GHi5 cH14 GHI5 oHis

L 1 7 3 4 back space,
E 5 6 7 8 9 %

H%{D

1. PEEEEHA 1=+, BEGEEHG delete

Terminate equation input

a =4 7 i = 7
b = +1. QGGG+ § = 0 (OPOE+AD

¢ = 0. QAP05 4D k = +4. 0AGOE+9)

d = 0. (IA05 1Y 1 = 1@ p0gas ey

e = +J. DGAR+0 n = +3. DAGAEH0

f = +J. DB0GE+E n = 0 OPOE+A0 i

g = . QRA0E 1Y o = 0. QAA0E Y onit

b =+ OA0E+AD p =+ PA0EHAD

|
I
Flashing cursor (move with CURSOR keys)
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Operators
For details, see Section 14.8, (2) to (17).

ABS ADSolUte Value (2)
EXP Exponential ................................................ (3)
LOG Logarithm o 4)
SQR SQUATE FOOT -+ (5)
MOV Displacement average -~ (6)
SLI Parallel displacement on time axis - (7)
DIF Ist differential - (8)
|NT 1St integral ................................................. (9)
DIF2 2nd differential oo (10)
|NT2 2nd integral ............................................. (11)
S'N Sine ............................................................. (12)
COS COSine ........................................................ (13)
TAN Tangent ..................................................... (14)
AS'N ArC_Sine ..................................................... (15)
ACOS AI’C-COSine ................................................. (16)
ATAN ArC_tangent .............................................. (17)

0 For multiplication, always use the "*" sign.

0 Out of the MOV, SLI, DIF, DIF2, INT, and INT2 operators, up to two can be
used in the same equation (for example two MOV operators or one MOV and
one SLI operator, etc.).

The maximum number of digits for a constant is 30.

If division by 0 is specified (1/0), an overflow value is output.

Equations are calculated in ascending order, from Z1 to Z8.

The following data (channel data, equation calculation results) can be used in
equations (when 8 units, 16 channels are used).

I [ I |

Z1 CH1-CH16

Z2 CH1-CHI16, 71

Z3 CH1 - CH1e, 71, Z2
Z4 CH1-CH16, 71 -Z3
Z5 CH1-CH1ie, 71 -274
Z6 CH1-CH16, 71 -25
Z7 CH1-CH1e, Z1 - Z6
Z8 CH1-CH16, 71 - 727

14.3 Defining the Processing Equation



4. When the equations have been input, press the [ exit ] key.

If there are any syntax errors in the equations (incomplete bracketing, missing
"x", more than two 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.

Syntax error is present No syntax error is present
(paged) '97-4-3 (paged) "97-4-3
y calaulation: N (BXEC) 13:30:19 y calculation: o (BNED) 13:31:45
7 ABSICHL +alHZ = ABS(CH1) +axCHZ
7 7
3 i3
2! %
bis] 0
“ Correct error || %
a 7
B pi
“e GmT M A R
— — +H
2 —> NONE AUTO 2 —> NONE AUTO 555 TR 5]
Z3 —>  NONE AUTO Z3 —>  MNONE BUTO pRpL  +ee
Z4 —>  NONE AUTO Z4 —>  NONE BUTO el +Hoeee
5> NONE AUTO > NONE AUTO Rl +HARea
H —> NONE AUTO h —> NONE AUTO 555 TR 5 ]
2T —>  NONE AUTO ZT —>  MNONE BUTO pEpL  +Iee
8 —»  NONE AUTO Z8 —>  MNONE BUTO T ]
a = +Hi. BEAREHIE i= a = +. BEREE+DE i = 4. BREEE-OA
b=+ BEAREH j= b = +. BEREE+IR J = Hi. BIRGE+IR
¢ = +0. BRARE 0D k= < = +0. DOARE+Q0 k = ¢ BR00E+00
d = Hi. BEAREHA 1= d =+ BEARE+IR 1 = ). BREEHE
5 = H. BHAREH m = e =+ BIBRE+E m =+, BIRE+IE
f =+ BHAREH n= f =+ BIRRE+R n =+ BIRRE+IR
g = Hi. BEAREHR 0= 2 = H. BEOCE+DR o = H). BEAGE+DR
h =+ BEAREHA p= h =+ BEARE+A p = Hi. BEAGE+IR
5. Enter the constant values.
(paged) '97-4-3 - -
— ~ (EXZZTG 15:%00 0 Select the equation with the CURSOR keys, move
wave calaulation:
71 = RSO senCHE the flashing cursor to the desired digit, and use
7 the function keys or the JOG control to enter the
3 value.
Z . .
Z: O The setting range is -9.9999E+29 to +9.9999E+29
% (exponent: -29 to +29).
7 .
Function key .
b 1+ 6 display Meaning
{ztore) (zcale) Movy - (SLID
A Il s @) 0to9
- 7 0
Z3 —>  NONE AUTO 55— 55157} -+ . .
Ao W 4m waL é @ (-9 to +9 for the most significant
6 —> NONE AUTO a1 +HIEAR iqit, - +
7> NN ATD 00|  +0000 = digit, -29 to +29 for exponent.)
Z8 —>  NONE AUTO oapl  +06e0
a =(Ml 2345E+08 1= M. BEEEEHE D
b ={+A. BHAREH 3= M. BEAREH
o |0 0rE-20 1 = [ o0 D
d =[+. BEAREHA 1 = [H. BEEAREH
& =+, BEAREHE m = [+, BEAREHE
f ={+. BHAREH n = [H. BEAREH
g =|+i. BEEAREHE o = [Hi. BEEREHE
h =+, BEAREHA P = BEAREHA [

6. Specify the floating decimal point.

If MOV or SLI was used in step 3, the floating
decimal point must be specified ( 1> Section
14.8.(6), (7)).
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Function key display Meaning

@ : For MOV (moving average): 1 to 4000

o
=
-

@

For SLI (parallel displacement): -4000 to +4000

o
+

G

-
-

&

s
=
-

_

14.3.2 Deleting an Equation
Method

(oagel) "9 4 3 1. Move the flashing cursor to one of the Z1 - Z8
N wEy | s items.

= ABS(CHD+ak(H — |

— | 1
. 2. Press [ clear eqn ].

5

wave calculation:

Function key
b2 display

Yid)
% Zl=ax*
. enter egn
b

Meaning

Enter equation (14.3.1)

oW R
_ 4 -, .
P> NNE AT 001 0000 |(7)= g xée ARINS Delete equation
73— NONE #0010 Qgal R =4 clear egn
> NNE AUTO A +6060 |\enterean
B> NME AO wenl  +oomw
h—> NONE AUTO 2 A 1 ] C]
AN A . .
- i +¥)
= +1. 73450 i = +0. GI0E+0 “ ;2 Copy equation (14.3.3)
a = . 1= . q . .
b = <. G+ § =R | Py €q
¢ = +0. DE00 k = 40, DOARE-00
d = +0. D000 1 = +0. DORE+0Q
e = +[. DARE+GA m = 0. 0000E0 | =
e ltmis ek |
= Hi. + = Hi. + ;
g ol 3. The equation can be deleted.
Function key :
p Meanin
3 1 display Veaning
, @ : Clear equation
(paged) '97- 4-3 clear
13:38:31
wave calculation: 0N (EXEC) R
- }@’ Do not clear equation
not clear
b4
b
1
5
%
b
%
{store) (zcale) (MoVY  (SLID
1 —> N AUTO J55]0] 0]

1. 2345E+00 i
0. BRGAE-A j

=

=

=

=)

=

m

T

o

[
WO 32 e m— e
o
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14.3.3 Copying an Equation

An equation to which an equation number has been assigned (copy source) can
be copied to another equation number (copy target).

Method
(paged) '97-4-3
wave calculation: ON (EXEC) 13:34:57
Z1 = BBS(CH1) +axCHZ
§  —
3
4
5
il
7
8
(store) (zcale) MoV (SLI)
S T
— +Ha _
5 NN U ol s | Z1=a%
24 —>  NONE AT PRl +0Ean  fenter eqn
m—>  NONE  AUTD @Al +aana
> NONE  AUTD AT +Aa6a D
B0 M Al o o
- +
a = +1. 7345E+00 i = +. BEAAE+EE clear eqn
b=+ BEAREH 3=+ BEAREH
c = +). BOE0E-+BR k = +0. BOE0E-+Ba
d = Hi. BEAREHA 1 = +i. BEAREH
5 = H. BHAREH m =+, GEAREHE STEETTIT
f =+ BHAREH n = Hi. BHAREH
g = Hi. BEAREHR o = Hi. BEAREHIE
h =+ BEAREHA p = Hi. BEHAREHA

w
-

(paged) "O7- 43
wave calculation: ON (EXEC) 13:36:00
71 = ABS(CHL ) +axCHZ
= ABS(CHL y+aCH?
73
b
75
6
77
8
{store) (scale) (Movy - (3L
21— NONE ATO gl +00a
77 > NONE BITO 901 4000 7)oy
73> NONE AUTO Wl +0R0n =2
1 - NONE AUTO gl 0000 |\enteresn
75 —>  NONE HTO ]
75 —>  NOME AUTO 0aal  +oanm C]
2 W Am Bt oo
- 1] + 1]
a = +1. 7345640 i = 40. 00006480 |\ clear eun
b = +0. HOPAER J = +0. DIHERHR
o = +3. BB k= +3. G00E+00 C]
d = . DADBE+H 1 = 4. PADEEH
& = . BAPAER m = . BAPAER —
f = +01. DOPAE AR n = 401, DOPAEAR
g = +0I. DOORE+AR o = +0I. BOOREAR
h = . BAPAER p = +0. DREAEHD

14.3 Defining the Processing Equation
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1. Move the flashing cursor to one of the Z1 - Z8
items.

2. Press [ copy eqgn ].

Function key
display

Zl=axs
]
L

Meaning

Enter equation (14.3.1)

Delete equation (14.3.2)

]

Z1=a*CH1+b
Z2=i§

Copy equation

3. Use the function keys or the JOG control to
specify the number of the equation to be copied.

Function key

display Meaning

Copy Source

)50 Display copy source (display only)

Increase equation number
Decrease equation number

Quit copy mode

el

{ B

Execute copy

{exec)

4. Press the [ exec ] key. The copy source
equation is copied to the copy target.

NOTE

When the equation in the copy source contains a
calculation number that is higher than in the copy
target, the copy function is not carried out.



14.4 Setting the Channel for Recording Processing
Results

O The calculation result of equations Z1 - Z8 can be recorded and displayed in a
specified channel.

O Processing results can be recorded also in channels where no input unit is
installed (but the range of the "number of units in use" setting cannot be

exceeded).
Method
Move the flashing cursor to the position shown in
(pagel) 97 4- 3 the illustration and make the setting with the
vave calculation: n @ | A0 function keys or the JOG control.
£1 = BBS(CH1) +axCHZ
2 Function key

Meaning

=3
[2)
=i
Q
<

3
4

b NONE, CH1 to CH6

(LD

r~
"]
|
|
~
"
=
o
of]
o
N
=
O
o
o
=
=5
=
+
=
=
=
=

+1. Z345E+30 i =+, BEGRE-DE
Equations not to be used should be set to NONE

(calculation result is not recorded).

|y
~ICRCT
[
[
R
===
SSS
FE=F
mmm
==
==
===
Soo
Lefnten]
fetenten]
S
e gt
+ + +
fetenten)
EEE
Letntn]
S5

=
=
=t
It
et
5l
T
et
&=
e i e

O If 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.

0 In the following cases, the calculation result is displayed with in the same
color set as the channel number for the first processing run:

D If results are recorded in a channel where no input unit is installed.
@ 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 to make the setting.

14.4 Setting the Channel for Recording Processing Results



14.5 Setting the Display Scale

O Display scale can be set automatically or manually.
O The channel selected for recording is automatically set to variable display
(= Section 9.6.10).

Method
flashing cursor
|
/ st 9T 45 Move the flashing cursor to the position shown in
page A . . - -
T E—— N wan | e the illustration and make the setting with the
71 = AES(CHD tanCHe function keys.
7
z Function k
unction key :
14 h Meanin
display eaning
5
b5 D5 | . set display scale manually
Pt AUTOD
3 @ ) Set display scale automatically
(store)  (mcalb) (oY) (SLT) HANUAL

Il —> CH3 ELITO) 51515 15
7 -—=>  NNE AUTO 0aE -+
I3 —>  NONE AUTO el e
4 —>  NONE AUTO gaa1 +Hamen
H-=>  NNE AUTO 515 5] :
FoONNE A ol owa | OM
Z1 —>  NONE AUTO faal e HANUAL
I8 —>  NONE AUTO oR1 -+

a = +1. 23055+ i = +0. 0000E+AD C]

b = +0. BaU0Ea0 J = +2. CODPEHNE

G = +9. GAREELH I = +0. BE0E 00

d = +0. QCOC+AY I = +2. 00005 +00 C]

& = 4. QORPELY m = 4. QARPEY

£ =+ GaC0E a0 n =+ GCOE a0

& = +3. OOEEHE o = 0 Q050 C]

h = +. QERRE+ 0 p = +0. 00005400

e 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 CHANNEL screen (page 2) to
set the upper and lower limit ( iz Section 9.6.10).

14.5 Setting the Display Scale



14.6 Specifying the Waveform Processing Range

00 Use the A/B cursors (or trace cursor) to specify the processing range for the
waveform data.

O Processing is carried out only for data between the A/B cursors.

O If the A/B cursors are turned off, or if a horizontal cursor is used, processing is
carried out for all data. (Waveform processing is not possible if recording
length is more than 1000 DIV.)

0 When using the trace cursor, the trace point value is displayed as processed
value.

0 When the cursors overlap, processing is carried out for that point.

0 When the A/B cursors are used, data outside of that range are considered
invalid.

s =+, 2750z B +5+20. 50 B-Ait=+16. 5 75ns |
17112885 Hy 1/1=+40.500 Hz 1/44+59.970 Hz & % MEMORY x

SRR L ie;
SINGLE
LEVEL

(A1)

S

o
— =

e

Processing is carried out for this range

14.6 Specifying the Waveform Processing Range



14.7 Setting Example for Waveform Processing

Example  Using the circuit shown in the illustration, the voltage applied to the load is
measured in CH1, the voltage at the resistor in CH2, the waveform of the
current flowing through the load in CH3, and instant power waveform data for
the load are determined and recorded in CH4.

CH3 1

Currefnt 10uF
10V p-p waveform
N\ CH1
D — CH2
60 Hz
Sine wave
200 Q
1/4 W
777

Setting  Make settings on the memory recorder STATUS screen as shown below
(= Section 5.2.1).

wkk STATUS ook IO (pagely *97- 4-14 (page?) "97- 4-3
15:26:54 trig mode: JAONd pre—trig: % 13:51:55
bine/di 25 trigeer source: OR
Imesd1v: - JmE
(i) R
analog trigger to CH9-16
shot.: 2501y chl : LEVEL ev: W slope:?
{recording time): (H2.5ma) flt: OFF
ch? : OFF
ch3 : -
chd : -
format: SINGLE
dot-line: LINE chh @ -
roll mode: QFF
super impoge: OFF cht @ -
ch?: =
u .
gmooth primt: chd: - N
::
auto print: (OFF Jul
auto save: OFF RECORDER REPEAT
i
AUTO
| +stop
external: OFF
D timer source: OFF C]
Status Screen (page 1) Status Screen (page 2)

Status screen (page 3): all settings OFF

14.7 Setting Example for Waveform Processing



wokk CHENNEL ook

eazel) Tk Make settings for CH2 as for CHL1.

color range zoom (/div) position filter
ower ~ Upper ) unit&zensor

Loas m o vd (10 a0 - |G
( -1~ G A

Z: l( 1] 1. L?@DI\-’ -

calculation

5 — -

o

FFT

[
L)

CHANNEL screen

Method

1 1. Set wave calculation on STATUS screen (page 4) to

(paged) ' G7- 4- 3 ON.

- T 13:54:12
wave caleulation: 0N (EXECY . .
A-opp— 14— 12.@ 2. Enter the processing equation.

Lot ————————— 1 >@ (D Move the flashing cursor to Z1 and press the

3
" [ enter | key.
5 4 @ Enter the following equation:
6
n Z1=CH2/a
- 5 )
3 %/ ® Press the [ exit ] key.
0Vy (SLI -

1 — ( T wel @ Move the flashing cursor to Z2 and enter the
57 ke am m dm | D - oo :
4o M Al D Ta N v following equation in the same way as for Z1:
25 N a | —CH1*
o —> NONE AUTO BORl  +PEon T} Z2=CH1*Z1
B8 —> NOME AUTO 5 A 1 1 ] B

a = +7. BIOOE+EZ { = +. 0BUE+D D 3. Move the flashing cursor to the constant a and

b: i% %%851% b: i% %%851% enter the resistance value

c = . = .

il i [ A

e = . m= .

f = +. E = . E =

Pramme|  vogmmw | a=+2.0000E+02

h = +. BEBRE+E p =+ BHAREH .

\ 4., Set the result of Z1 to be recorded in channel 3
3 and the result of Z2 in channel 4.

U Set Z3 - Z8 to NONE.

5. Set the upper and lower limit to AUTO.
(The variable display setting for CH3 and CH4
becomes ON. When wishing to make the setting
manually, use the CHANNEL screen (page 2).

14.7 Setting Example for Waveform Processing



6. Press the | DISP | key to activate the display screen.

7. Press the | START | key to start processing.
8. Press the | STOP | key to interrupt the measurement.

The processing results of CH3 and CH4 are shown with color set 3 for CH3
and color set 4 for CH4. When wishing to change the color, make the setting
from the CHANNEL screen (page 1).

S ‘1 4 3 9. Set the display unit for CH3 to A (ampere) and
ccale kind: FOINT 16:26:12 for CH4 to VA (volt-ampere).
sealing  Golts) - (eeale) e D Press the | SYSTEM | key to call up the SYSTEM
Nl d press the [ F3 ] SCALING | function k
- k0~ —2. k] —
cow ERRETERED v screen and press the [ ] function key.
= ke~ =5. k] - - -
SN e e o o g | @ Move the flashing cursor to the eu (unit name)
4+ ONGCD) L. D007 1o DONIE- 221 T8 ] —9.@ item for CH3 and CH4 on the scaling setting
P e screen and enter A and VA respectively ( =
. k1B —3. K] —
ool e
=5, VAR = 1] | H
7: OFF [+ QROE-00 5. 0000E-0710 V) Section 11.6.1).
GO (EMMEDSE V) . :
, ' . —EZ %%E—ggj—gggggg—% : 10. Press the | DISP | key again to activate the
: +b, 07545, =
-5, BEARE-G2 5. BARIE-(7 i
IT—— +E'%%E’%%§+E'%%%E'%§ 0 display screen and press the | START | key to start
1o DO 0g . L
11: OFF  [45. BBARE-02—+5. PAAPE-92] [ the measurement.
Py ey -
' -5 B0BRE-07 -5 DDARE-07 kad ishi
13:  OFF tg%{@ﬂg{@a%jtgggggigg [ V1 11. Pre%s the| STOP key when WIShIng to
14 OFF 5 W00~ 00mE T v | MoK terminate the measurement.
-5. BEAAE-G2 5. GORPE-07 COMHENT
15: OFF  [+5. BBAEE-B2 >+5. BaanE-92] [ V] =
5. BOGRE17 ->-5. COAPE-517 [17¢]
16 OFF [ BOOOE07 55, 000E-071T V1 | yomears
5. IRE-0Z2 - 5. PARRE-02
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14.8 Details on Operators

(1) The four arithmetical operations (O, 0, O, O)

According to the operators set, the four arithmetical operations are performed.

(2) Absolute value (ABS)
Equation:
bi=1d] (i=1,2,..,n)

b; : i-th data of calculation result
d; : i-th data of source channel

(3) Exponential (EXP)
Equation:
b;=exp (d) (i=1, 2, ..., n)

b; : i-th data of calculation result
d; : i-th data of source channel

(4) Common logarithm (LOG)
Equation:

b; = log,di when d; > 0
b; = - when d; = 0 (overflow value is output)
b, = log,o]di] whend;<0(i=1,2,...,n)

b; : i-th data of calculation result
d; : i-th data of source channel

(Reference)

Use the following equation to convert to natural logarithm:
logyoX 1

InNX = logeX = ———— 0 233E+0
logyee logyee

(5) Square root (SQR)
Equation:
b,=+di whend, O 0
b, = VIl whend;<0 (i=1,2,..,n)

b; : i-th data of calculation result
d; : i-th data of source channel

14.8 Details on Operators



(6) Moving average (MOV)

Equation:
1 itk /2

bi=p 2 di(i=1 2 ...n)
ik /2

b; : i-th data of calculation result
d; : i-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.
Equation:
b; = dix i=1,2,..,n)

b; : i-th data of calculation result
d; : i-th data of source channel
k : number of points for averaging (-4000 to 4000)

0 After shifting the waveform, the part right or left without source channel data
becomes 0 V.

01 DIV = 100 points

(8) Differentiation once (DIF)
(9) Differentiation twice (DIF2)

O 1st and 2nd differential are calculated using the 5th-order Lagrange
interpolation equation, whereby data from a range of five surrounding points
are used to determine the value of the current point.

0 Data corresponding to sample time t, - 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.

14.8 Details on Operators



O Equation for 1st differential:

1
POint tl bl = |:| ‘25d1 + 48d2 = 36d3 + 16d4 - 3d5|:|
12h
1
POint t2 b2 = |:| -3dl = 10d2 + 18d3 = 6d4 + d5|:|
12h
1
POint t3 b3 = |:| dl - 8d2 + 8d4 - d5|:|
12h
1
POint tl bi = |:| di-2 - 8di_1 + 8di+1 - di+2|:|
12h
1
POint tn_z bn_2 = |:| dn_4 = 8dn_3 + 8dn_1 = an
12h
1
POint tn—l bn-l = |:| ‘dn_4 + 6dn_3 = 18dn_2 + 1Odn-l + 3dn|:|
12h
1
Pointt, b, = 03d,, - 16d, ., + 36d,., - 48d,, + 25d,0
12h

b; to b,: data of calculation result
h = A t: sampling period (i Appendix 2.1)

O Equation for 2nd differential:

1
Point t; b, = 0 35d, - 104d, + 114d, - 56d, + 11ds[]
12h?
1
Point t, b, = 0 11d, - 20d, + 6d; + 4d, - d5[J
12h?
1
Point t; b, = 0-d, + 16d, - 30d; + 16d, - ds[J
12h?
1
Point ti bi = O -di-2 + 16di_1 - 30d| + 16di+1 - di+2[|
12h?
1
Pointt,, b,, = d-d,, + 16d, 5 - 30d,, + 16d,, - d,[J
12h?
1
POint tn—l bn—l = D 'dn_4 + 4dn_3 + 6dn_2 = 20dn_1 + 11dn[|
12h?
1
Point t, b, = > 011d,, - 56d,.; + 114d,, - 104d,., + 35d,0
12h
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(10) 1st integral (INT)
(11) 2nd integral (INT2)

O The 1st and 2nd integral calculation uses the trapezoidal rule.

0 Data corresponding to sample time tl - tn are taken as d1 - dn and used for
calculating the integral.

O Equation for 1st integral:

Pointt;, I, =0
1

POint t2 |2 - — (dl + dz)h
2
1 1 1

POint t3 |3 - — (dl + dz)h + — (d2 + d3)h = |2 + — (d2 + d3)h
2 2 2

O

1
Pointt, I, =1l,+— (d,,+d)h000000000O
2

I, - I, : processing result data
h = A t: sampling cycle ( = Appendix 2.1)

O Equation for 2nd integral:

Pointt; I, =0

1
Pointt, I, =—— (I; +1,)h
2
1 1 1
POint t3 ||3 = — (Il + Iz)h + — (|2 + I3)h = ||2 + — (|2 + I3)h
2 2 2
O
1
Pointt, Il, =

n,+ —(,+ 1)h0 0000000000000
2

I1, - 11, processing result data

(12) Sine (SIN)
Equation:
b; = sin (d)) i=1,2,..,n

b; : i-th data of calculation result
d; : i-th data of source channel
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(13) Cosine (S0OS)
Equation:
b; = cos (d;) i=1,2,..,n)

b; : i-th data of calculation result
d; : i-th data of source channel

(14) Tangent (TAN)
Equation:
b; = tan (d;), and -100 bi0 10 (i =1, 2, ...., n)

b; : i-th data of calculation result
d; : i-th data of source channel

(15) Arc-sine (ASIN)

Equation:
It
b, = — when d; > 1
2
b, = asin(d;) when -10d;01
I
b, =0— whend;<-1(i=1,2,..,n)
2

b; : i-th data of calculation result
d; : i-th data of source channel

(16) Arc-cosine (ACOS)

Equation:

b,=0 when d; > 1

b, = acos(d;) when -10d;01

b, =mt whend;<-1(i=1,2,..,n)

bi: i-th data of calculation result
di: i-th data of source channel

(17) Arc-tangent (ATAN)
Equation:
b; = atan(d;) (i=1, 2, ...., n)

b; : i-th data of calculation result
d; : i-th data of source channel

The unit for the Trigonometric and inverse trigonometric functions (12) - (17)

is rad (radian).
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Chapter 15

Determining Waveform
Parameters / Evaluating
Parameter Values

15.1 Overview

Waveform parameter calculation

O Available for memory recorder and recorder functions.
00 Parameters that were used for captured waveform data and for data after
waveform processing can be determined. The result is shown in numeric form.

O The following 14 types of calculations are possible:
Average value, RMS value, peak-to-peak value
Maximum value, time to reach maximum, minimum value,
time to reach minimum, period, frequency, rise time, fall time,
standard deviation, area, X-Y area
O The A/B cursors (vertical, trace) can be used to determine the parameters of a
certain range.

Waveform parameter evaluation

O Available for memory recorder and recorder functions.

O The result of waveform parameter calculation is compared to a reference
range, for GO/NG evaluation.

15.1 Overview



15.2 Making Settings for Waveform Parameter
Calculation

O Settings for waveform parameter calculation are made with the STATUS
screen (page 3).
0 Press the key to call up the STATUS screen (page 3).

Method  Screen: STATUS (page 3)

Move the flashing cursor to the items in the order

(pazed) ' 97 4- 3 as shown in the illustration.
18:37:12

memory div: OFF

1. Move the flashing cursor to the measurement item

and press [ON].

The various setting items are displayed.

2. Choose the setting for parameter calculation
[_verace: Xt | result printout ( = Section 15.6).

Wave comparigon: OFF

. Function key

Meaning

=3
7
°
D
<

meagurement:

printer: % - . . Disable printout of parameter
Ne.l  OFF 2 OFF " calculation results
No.2  OFF C] T . Enable printout of parameter
" calculation results
No.3  OFF —3
No. 4 OFF [:
(pazed '97-4-3|
s 1
meaguremsnt: m) m
printer: w1, 3. Parameter calculation settings
No-1 - OFF 0 Up to four parameter calculations (no. 1 - 4) can
No.2  OFF be set simultaneously.
N3 OFF I — 3 [0 Make the settings with the function keys.
No.d  OFF
01/4
Function ke .
displag; Meaning

. Disable calculation
g | Average value ( = Section 15.8 (1))

: RMS value ( > Section 15.8 (2))

Nl [

Peak-to-peak value ( 1z~ Section 15.8

" (3)

1]

topage2/4) - Switch to 2/4
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02/4
Function key .
display Meaning
| Maximum value ( = Section 15.8 (4))
HAXIHUH
: Time to maximum value( i3 Section 15.8 (5))
: Minimum value ( & Section 15.8 (6))
: Time to minimum value ( = Section 15.8 (7))
. Switch to 3/4
03/4
Function key .
display Meaning
\J | . Pperiod (> Section 15.8 (8))
PERIOD
{;‘éfué\t{ . Frequency ( 1z Section 15.8 (9))
j\M : Rise time ( &> Section 15.8 (10))
RISE-TIHE
xw— . Fall time ( > Section 15.8 (11))
FALL-TIME
| ﬁ . Switch to 4/4
to page 474
03/4

Function key

display Meaning

: Standard deviation ( 1z Section 15.8 (12))

B | Area ( = Section 15.8 (13))

: X-Y area ( iz Section 15.8 (14))

mn . Switch to 1/4

For details on the various calculation functions, refer to Section 15.8.
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4. Calculation channel settings

(page® '97- 4- 3 Function k
memory div: OFF 15:39:50 unc Iglgp|g¥ Meaning
+ ALL, CH1 to CH16
@ (ALL: Call channels, CH1 to CH16)
I average: OFF I
wave comparigon: OFF
measurement.: ON f{execute)
printer: OFF
No.1 X-Y AREA e CHI | y
compar izon: OFF - [Z‘]@ BE+O0 ~ +1 BODPE+OD
P ) _ _
Also when ALL is selected, channels where no units
No. 4 OFF . . .
’ are installed and channels for which display/record
l ! is set to OFF will not be calculated.
5 6

e When "X-Y area" was selected

O Move the flashing cursor to the point shown in the illustration and specify
the channel for the X-axis and Y- axis.
O Use the function keys or the JOG control to make the setting.

5. Waveform parameter evaluation settings

For details, see Section 15.3.

Function key display Meaning
: Disable waveform parameter evaluation

. Return NG when result is outside of specified
" range

. Return NG when result is inside specified
" range (excluding upper and lower limit)

6. Waveform parameter evaluation range (upper and lower limit) setting
For details, see Section 15.3.

15.2 Making Settings for Waveform Parameter Calculation



7. Executing waveform parameter calculation
O There are two methods for starting parameter calculation.
(D Parameter calculation while capturing the waveform

1. Set measurement to ON and make the required settings.
2. Press the key to activate the display screen, and then press the

key.

3. Calculation is performed using the captured waveform data, and the
calculation results are displayed.

4. If printer was set to ON, the calculation results are printed out.

Capture , Display
MeaSLtJretment waveform > Processing Mg, | processing
star data results

ey

@ Parameter calculation of measurement data loaded from MO disk or already
present in internal memory
1. Set measurement to ON and make the required settings.

2. Move the flashing cursor to the execute position at the top right of the screen

and press the [ exec | key.

3. Calculation is carried on the data stored in memory, and the result is
displayed on the screen.

4. If printer was set to ON, the calculation results are printed out.

Waveform _
data stored — Processing N
in memory

Display
processing
results

Execute

processing

0 Calculation is carried out in the order no. 1 through no. 4.

0 Also for channels where no input unit is installed, parameter calculation is
carried out if waveform processing results or data loaded from MO disk are
stored in the channel.

0 The scaling setting has no effect. (RMS value and area value are calculated
after scaling.)

0 When wave calculation is set to ON, waveform data after waveform processing
are used for parameter calculation.
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15.3 Making Settings for Waveform Parameter
Evaluation

Depending on the results of the waveform parameter calculation, a GO (pass)
or NG (fail) result is returned.

Out NG is returned when result is outside of specified range.

In NG is returned when result is inside specified range (excluding upper
and lower limit).

Out

Lower limit value Upper limit value
® °
NG result |47 GO result 44 NG result
In Lower limit value Upper limit value

l l

@ L
GO result |‘7 NG result 4.| GO result

Evaluation criteria can be set independently for each of the calculation sets
no. 1 - no. 4.

15.3 Making Settings for Waveform Parameter Evaluation



Method  Screen: STATUS (page 1)

Move the flashing cursor to the items in the order

(pazed) ' 97 4- 3 as shown in the illustration.
18:44:12

memory div: OFF

1. Make the settings for waveform parameter
calculation ( = Section 15.2).

2. Move the flashing cursor to the comparison item
and select OUT or IN.

[ averace: OFF | Function key ;
display Meaning
Wave comparigon: OFF
. Disable evaluation function
OFF

meagurement.: ON (execute)

w5 4...| . Return NG if result is outside

printer: OFF !
" specified range

No.1 AVERAGE (ALL)
comparison: -1. BRAPE+ER ~ +]. BORAEHAR

NP . Return NG if result is inside specified

" range
No.3  OFF

No.4  OFF

| l

| |

2 3

3. Set the upper and lower limits.

O The setting range is -9.9999E+29 to +9.9999E+29 (exponent: -29 to +29).

O Move the flashing cursor to the various digits and make the setting with the
function keys or the JOG control.

Function key display Meaning

Oto9
( -29 to +29 for the most significant
digit and exponent.)

LUk

0 If the setting was made so that lower limit O upper limit, the evaluation
result is always NG for the OUT setting and always GO for the IN setting.
0 When the evaluation result is NG, the calculation value for that channel is
marked with an "+" (on the display and the printout).
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Stop mode and trigger mode

O When waveform parameter evaluation has been set to OUT or IN, and the
key is pressed to start the measurement, operation will stop when the
evaluation result is NG.
O When auto print is set to ON, the waveform is printed out when operation stops.
0 When auto save is set to ON, data are stored on MO disk when operation stops.
O When memory segmentation (sequential save) is ON, data are stored in the
memory block only when operation stops.

* Trigger mode: SINGLE

Measurement Capture Parameter Parameter NG Operatlon
start waveform == | calculation evaluation stop
Measurement
end
* Trigger mode: REPEAT, AUTO

Measurement Capture Parameter Parameter NG | Operation
start waveform [l== |calculation evaluation stop
l GO
O

‘ STOP | key is pressed J/Measurement

end
* Trigger mode: AUTO STOP
Capture after 1 second
\ NG
Measurement j§_L, | Capture Parameter Parameter — Operatlon
start = | waveform —> calculation evaluation f: e stop
‘ GO l
Capture when
triggering occurs o0 F/—— i
‘ | STOP | key is pressed J/Measurement
end

When waveform parameter measurement and waveform evaluation are carried
out simultaneously, the waveform evaluation stop mode is given priority.
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15.4 Using the NG Output

0 When the evaluation result is NG, an NG output signal can be obtained
between the NG terminal and the GND terminal.
O For details, please refer to the Section 21.6.

MIC EXT TRIG TRIG OUT KEY LOCK

O BB

EleEEEE

EXT-S[MPlL GINID NG PRINT STOP STI-}RT

\ BN ' J

GND terminal NG output terminal

15.4 Using the NG Output



15.5 Specifying a Range for Waveform Parameter
Calculation

O The A/B cursors (vertical, trace) can be used to specify a range of waveform
data for processing.

O When a range is specified, waveform parameters are calculated only for the
data between the A/B cursors.

O When not using the A/B cursors, or when using the horizontal cursor,
waveform parameter calculation is carried out for all data.

When the cursors overlap, calculation is carried out for that point.
A:t=+13.975ms Brrt=+34.17oms B-AZt=+2A. 2nd
lft'/:*Tl.?EE Hz l/it=;+2El.EEl Hz
R triz
No.:1 AYERAGE: SINGLE
CHL =272, 98y 51 LEVAL )

» - —— Calculation result for data
re-t: between cursors is shown
time/div:

. bme

. x1

( 2.5me)
hot:

2501

CSY: b

Calculation range
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15.6 Printing Out Waveform Parameter Calculation
Results

Calculation results can be printed out.

Method  Screen: STATUS (page 3)

(pazed) 97 4- 3 Move the flashing cursor to the printer item and set
memory div: OFF 15:46:01 |t to ON
Function key .
Meanin
display 9
n . Disable printout of parameter
_— - | OFF " calculation results
‘ Enable printout of parameter
wave compar igon: OFF ON calculation results
meagurement.: ON (execute) n
printer: O OFF
No.l  OFF | =
[IL.]
Ne.z  OFF D [
No.3  OFF D
No.4  OFF
rig ting H tH 04 M Hg
T pnen o ot o s o
AVERAGE +176. ]ﬁm\/ ~141.524 +250, 234V -1. @94va 585 1T )
o [ 310 -49, 730V
" g T %2.4989 o S = v
M 79,595 v W2,
BOAL . o - I + 8 300,
PEAR-PEA wEL e R ok 47 47 5l o
M A By 3B e 50, vy

Print Example
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15.7 Waveform Parameter Calculation and Waveform
Parameter Evaluation Examples

Example

0 Using the circuit shown in the illustration, the voltage at the resistor is
measured in CH2, and the RMS (effective) voltage is determined.

0 Waveform parameter evaluation is carried out to determine whether the RMS
voltage is within the permissible range that can be applied to the resistor
(/4 W).

O When the waveform parameter evaluation result is NG, the measurement is
terminated.

00 The memory recorder function is used.

|

10uF
10 V p-p
N\ CH1
60 Hz @ CH2
Sine wave
200 Q
1/4 O
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Setting  Make the settings on the STATUS screen and the CHANNEL screen of the
memory recorder function as follows ( == Section 5.2.1).

Change the trigger mode to SINGLE so that
measurement stops when the evaluation result is NG.

\

sk STATUS sk TN (pagel) "O7- 4-14 \ (page?) '97- 4- 3
15:26:54 trig mode: SINGLE  pre-trig: 553 18:51:56
e/ . trigger source: Ok
ime/div: B
(bt G
analog trigger Yo CHI- 16
shot: ZRDIV chl : m%i lev: @ zlope:l
(recording time): (62. Bme) flt:  OFF
ch? : OFF
ch3 : -
chd @ -
format: SINGLE
dot-line: LINE chh : -
roll mode: OFF
super impose: OFF chh : =
chf: -
print mode: WAYE
smooth print: OFF chg : =
OFF
auto print: OFF _/_
auto save: OFF
external: OFF
timer source: OFF
Status Screen (page 1) Status Screen (page 2)
wox CHENNEL sk MEMORY (pagel) "97- 4- 3
158:51:04 . .
color range zoom (/div) position filter Make Settlngs for CH]— In the same Way
{ lower ~ upper ) unit&eensor as for CH1.
1:8NA 0 Il vy 10.paDIv - C"%'_
( -1 1) AR A
7 . I vy 10.papIv -
4 =1y~ +1EW)
3 - -
4 : -
G- -
6 -

NENEE

Channel Screen (page 1)
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Method
1. Set "Waveform parameter calculation" on the
(pazed) 97~ 4-16 STATUS screen (page 3) to ON by pressing the
memory div: OFF m:16:21 .
2. Set the printer to OFF.
3. Move the flashing cursor to the No. 1 item and
select [RMS ]
I average: OFF I 4 Set the Channel to CH2
1
vave congar son: OFF 5. Select [ oUT ] for waveform parameter
- 2 evaluation.
measurement.: {execute) n
printer: OFF 1eE_Ji 4 6. Since the maximum RMS voltage that can be
"1 companfson:OUT +@.‘55555m applied to the 1/4 W 200 Q resistor is 7.07 V, set
No.2  OFF v C] the evaluation range as follows.
X ] 0.0000E+0 - 7.0700E+0
et O 7. Press the key to activate the display
screen.

o |+
0o

| ]
l i
3 5

. Press the | START | key to start the measurement.
When an NG result occurs, the measurement is
5 : : . terminated.
T i
i : : io.i.|s1  LEVEL

e imes | : o vt

B When wishing to terminate the measurement

' :--timefg_ign;f beforehand, press the| STOP | key.

( 2.5m)

A |shot:
2501

judze
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15.8 Parameter Calculation Details

(1) Average value
O Calculates the average value (V) of the waveform data.

O Equation:
1 n
AVE ==Y di
g n; ’

AVE: average value
n: number of data samples
d; : i-th data of the source channel

(2) RMS value

O Calculates the RMS (effective) value (V) of the waveform data.
O When scaling is used, the value is calculated after scaling

O Equation:

S di?
ORMS = \|=—
n

RMS: effective value
n: number of data samples
d; : i-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

O Calculates the time interval from the triggering point to the maximum value
of the waveform (in seconds).

O If there are two maximum value points, the time to the point nearest the
trigger point is calculated.

(6) Minimum value

Calculates the minimum value of the waveform.

15.8 Parameter Calculation Details



(7) Time to minimum value

O Calculates the time interval from the triggering point to the minimum value of
the waveform (in seconds).

O If there are two minimum value points, the time to the point nearest the
trigger point is calculated.

(8) Period
(9) Frequency

O Displays the period (s) and frequency (Hz) of the signal waveform.

O The calculation is performed by determining the middle point of the signal
amplitude and then measuring the interval from the point when that level is
crossed (in rising or falling direction) to the point when it is next crossed.

(10) Rise time
(11) Fall time

O 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%).

O In the captured waveform data, the first rising slope (or falling slope) is used
to make the calculation.

O 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
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(12) Standard deviation
O Calculates the standard deviation (V) of the waveform data.

O Equation:

S(di — AVE)

=1

go =
n
o : standard deviation
AVE: average value
n : number of data samples
d; : i-th data of the source channel

(13) Area value

O Calculates the area bordered by the signal waveform and the zero position
(potential 0 V).

O If the A/B cursors (vertical, trace) are used, the area between the cursors is
calculated.

O Equation:

DS:;|di|-h

S : Area value

n : number of data samples

d; : i-th data of the source channel
h = A t: sampling period

Shaded area is calculated

:

A cursor B cursor
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(14) X-Y area value

0 Calculates the area (V?) after X-Y plotting.

O The waveform is plotted on the X-Y screen, and the area enclosed by the plot
lines is calculated.

O In single, dual, quad, or octo screen, the A/B cursors (vertical, trace) can be
used to specify the range (see Section on cursor use) for X-Y plotting and area
calculation.

00 On the X-Y screen of the memory recorder function, it is not possible to specify
the range with the A/B cursors.

X-Y waveform

Shaded area is
calculated
X-Y waveform (no enclosed range)
- Line area is
—} calculated

0 Depending on the signal waveform, values for parameters (8), (9), (10), and
(11) may not be displayed.

0 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 ( = Section 11.5).
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Chapter 16
Waveform GO/NG
Evaluation

16.1 Overview

0 GO (pass) or NG (fail) evaluation of the input signal waveform can be
performed using an evaluation area specified by the user.

O This can serve to detect irregular waveforms.

00 When the evaluation result is NG, an NG signal is output from the NG
terminal.

O The waveform evaluation function can be used from the following screens:

Memory recorder (single screen, X-Y single screen)
FFT (single screen, Nyquist screen)

16.1 Overview



16.2 Waveform Evaluation Settings

The waveform evaluation function can be used from the following functions
and screens:

O Memory recorder function (single screen, X-Y single screen)
O FFT (single screen, Nyquist screen)

Method Screen: STATUS (page 3) in the memory recorder and FFT functions

Display the respective page of the STATUS screen and move the flashing
cursor to the wave comparison item.

(one T 4 3 1. Waveform evaluation mode setting (wave
memory div: OFF 19:22:% Comparison)

Select the waveform evaluation conditions (Out,
All- Out).

Function key

display Meaning

. Disable waveform evaluation

I average.

wave compar iSOﬂ:
stop made:

. Return NG if any part of the
* waveform leaves the evaluation area

measurement.:

. Return NG if the entire waveform
" leaves the evaluation area

_ Activate editor for setting up
- evaluation area

2. Setting up the waveform evaluation area
(1= Section 16.3)

Memory recorder function O Define the area to be used as reference for
waveform evaluation.
v STHILS o s G 43 O Press the [ Edit ] key to activate the editor and

19:23:27 create the area.

3. Setting the GO/NG stop mode
O When waveform evaluation is activated (Out or

dot-line: LINE

print mode: WAVE

- - All-Out setting is selected), the stop mode item
appears.
auto save: OFF O This setting determines whether operation is
stopped on the GO or NG result.
1 Function key Meaning

atop mode: G0 —

. Stop recording on GO result

— display
wave comparigon: /iﬂ 3 = [

. Stop recording on NG result

: Stop recording on GO or NG result

FFT function
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Waveform evaluation mode and stop mode

Waveform evaluation mode I 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
GO

Stop on GO result

NG
Stop on NG result

ALL-OUT

Return NG if entire waveform leaves
evaluation area

GO&NG
Stop on GO or NG result
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Stop mode and trigger mode

O When the evaluation mode and stop mode conditions are fulfilled,
measurement operation stops.

O When auto print is set to ON, the waveform is printed out when operation stops.

0 When auto store is set to ON, data are stored on MO disk when operation stops.

O When memory segmentation (sequential save) is ON, data are stored in the
memory block only when operation stops.

@ Trigger mode: SINGLE

Measurement continues until stop mode conditions are fulfilled and then
stops.

Measurement Capture NG _ Measurement
start waveform Operation stop end
I | GO

When Evaluation mode: OUT
Stop mode: NG

@ Trigger mode REPEAT, AUTO

O Recording and waveform evaluation is carried out continuously.
O Press the | STOP | key to terminate the measurement.

‘ STOP key is pressed

Measurement Capture Measurement
start waveform Operation stop end

When Evaluation mode: OUT
Stop mode: NG
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® Trigger mode: AUTO STOP

Measurement stops when trigger mode conditions are fulfilled and triggering

occurs.
Capture after 1 second ‘ STOP |key is pressed ’
Measurement / Capture NG . \/ Measurement
—> |Operation sto
| start If: | waveform Ii:<>_, P P — end
Nt
\ T GO

Capture when
triggering occurs

When Evaluation mode: OUT
Stop mode: NG

O 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 20 ms.

O For reference, the table below shows the evaluation period when evaluating
about two cycles of a sine wave on one screen.

(Input waveform so that result is always GO in evaluation mode OUT)

Number of ; ; Recording | Magnificati ; Evaluation
evaluation T(;TTS?D"’})\(/')S length on/compre in%?ctg{inoen period
channels (DIV) ssion (s)
1 1 25 x 1 Dot Approx. 1.83
1 1 25 x 1 Line Approx. 1.75
2 1 25 x 1 Line Approx. 1.78

O If a high setting is chosen for recording length or if compression is used, the
evaluation cycle becomes slower.

0 When waveform parameter measurement and waveform evaluation are carried
out simultaneously, the waveform evaluation stop mode is given priority.
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16.3 Creating the Evaluation Area

O The graphics editor serves to create the waveform evaluation area.
O The area is created by drawing it on screen.

Method Screen: STATUS (page 3) in the memory recorder and FFT functions

1. Activating the editor
(page3) '97- 4- 3

— 19:25:17 O Move the flashing cursor to the wave comparison
memory div: OFF
item.
O Press [ Edit ].
I average: OFF I
wave comparlson:
measurement.: OFF

C] 2. Editor commands

=)l 1 When the editor is active, the following
commands are assigned to the function keys.

01/3
Function key .
display Meaning
* Edit x Pz
C~-Mm | : Fill in a closed area
aint
D i A AN parallel shift
g arallel
ERREN RN —%| . praw astraignt line
T T line
B:Erase
: erdase
[ | - switch to 2/3
1o page 2/3
02/3
Function key .
display Meaning

line

: Import waveform into editor

erase

[ ]

Ll fieice| \topage 273

: Display filled-in area in reverse

. Clear screen

=1] : Clear area
dred
[z | . switch to 3/3
1o page 3/3
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03/3
Function key display Meaning

tex?ﬁ : Undo immediately preceding
undo

command
BSEF| . spore area in memory
due dre

: Quit editor

nd

e
<
=]

N3] | - switch to 1/3
topage 1/3

For details see Section 16.4.
3. Use these commands to create the evaluation area.

4. When the area has been stored in memory, it can be used for waveform
evaluation.

5. Press the [ end ] function key to terminate the editor.

When the message "printing" or a warning message is displayed on the screen,
the immediately preceding command is canceled (same as the undo command).

16.3 Creating the Evaluation Area



] Palnt ................................................................................................ Functlon key dlsplay 1/3

Fills in an enclosed area.

Method

g
D‘aj: | Fl 1. Press[ F1 |[ paint .

e e T ] e 2. Use the CURSOR keys to move the 4 mark to
. O the area to be filled in.

3. Press the [ exec ] key. The area completely
enclosed by lines is filled in.

\N

. _______ &/ Function key

Meaning

=3
7
°
D
<

. Execute paint

{exec)

{exec)

LU

Exai]

: Terminate paint mode

-]
3¢
e
|+

4. Press the [ exit ] key to terminate the paint
x Bdit x mode.

NOTE

If the area is not completely enclosed, adjacent
areas will also be filled in.

_
_

exit B 4

16.4 Editor Command Details



] Para”el Shlft ................................................................................ Functlon key dlsplay 1/3

Shifts the line pattern in parallel direction, to create an area.

Method
A - A F2
arallel 1. Press [ parallel ].

2. Set the amount of shift.

O Use the function keys or the JOG control to set
the value.

- 0 Use the [ move csr ] key (or the CURSOR keys)

” to set the shift amount in the up/down/right/left

Lt directions.

O Minimum shift increments are shown in the
following table.

parallel - 2

Function Screen Movement
Single
Memory recorder - 0.04
................. X-Y single
Single
FFT _ 0.05
Nyquist
E. F ion k
................. exi unct|0n ey .
display Meaning
@ . Increase shift amount
. @ : Decrease shift amount
x Edit x h 4
E‘EEL . Cycle the cursor through
N move csr ]~ up/down/right/left
AL, .
hizh e . Execute parallel shift
o B {exec}
03, 0Adiv ) )
right W : Terminate parallel shift mode
g
0. G6div
3. Press the [ exec ] key. The parallel shift is

carried, thereby creating the evaluation area.

4. Press the [ exit ] key to terminate the
parallel shift mode.

16.4 Editor Command Details



Serves to draw a straight or polygonal line.

Method

@ l F3 1. Press [ line ].
line

2. Use the CURSOR keys to move the ¢’ mark to the
start point of the line.

3. Press [ set].

Function key
display

----- ¥ . Set the point under the g mark as
" start/end point

. Cancel the immediately preceding set
" point

Meaning

\N

. Terminate line mode

— — 4. Move the ¢ mark. A line is drawn between the
T set point and the ¢ mark.

5. Press the [ set] key again. The color of the
line changes, and it is fixed.

6. Repeat steps 4 and 5 when wishing to draw a
polygonal line.

7. Press the [ exit ] key to terminate the line
mode.

b7

I exit

16.4 Editor Command Details



Serves to erase unwanted sections.

Method

I g | F4
erase 1. Press [ erase ].

2. Use the CURSOR keys to move the (B8 mark to
the start point of the section to be erased.

3. Press [ set].

Function key
display

.gﬁ ....

Meaning

. Set the eraser

[ : Terminate erase mode
exit

| x it 4. Move the (B8 mark to erase the unwanted
section.

5. Press the [ exit ] key to terminate the erase
— 4 mode.

|

16.4 Editor Command Details



] |mp0rt Waveform ...................................................................... Functlon key dlsplay 2/3

Loads a waveform already stored in memory into the editor.

Method

[ ]-FA F1 Press [ storage ].
storage The waveform that was displayed on the screen is

loaded into the editor.

® Edit x

NOTE

The imported waveform is shown in a different
color from the original setting.

16.4 Editor Command Details



] Reverse ........................................................................................ Functlon key dlsplay 2/3

Reverses the colors of a filled-in area and the surrounding area.

Method

* Edit *

Displays filled in area in reverse.

FA- | F2
reverse Press [ reverse ].

16.4 Editor Command Details



] Clear SCIEEIN - ettt Functlon key dlsplay 2/3

Clears the entire editor screen.

Method

rA-[] | F3
all clear Press [ all clear ].

® Edit x

undo
save area

o

end

B P PO 1o page 1/3

16.4 Editor Command Details



] Clear QEEAL vvrrrrrrrr e Functlon key dlsplay 2/3

Clears a specified rectangular area of the editor screen.

Method

1. Press [ clear area ].

2. Use the CURSOR keys to move the g mark to the
start corner of the area to be erased.

3. Press [ set].

Function key
display
L

Meaning

. Set start/end corner

. Terminate clear area mode

N 4. Move the ¢ mark to the end corner of the area
1 to be erased.

5. Press the [ set] key again. The rectangular
area is cleared.

6. Press the [ exit ] key to terminate the clear
area mode.

16.4 Editor Command Details



O Serves to undo the immediately preceding command.
0 Undo is applicable to all commands except STORE and QUIT EDITOR.

Method

* Bdit %

Clears the editor l

screen
te:xze:cjc| F1
undo Press | F1 | undo ].

_

e,

Save area

end

Yo page 1/3

Screen before "clear screen” is restored.

16.4 Editor Command Details



Store area in memory (function key display: 3/3)

O Serves to store the created area in memory.
O After an area has been stored, it can be used for waveform evaluation.

— Stored in
| memory I

Method  Press the [ save area | key.

Created evaluation @;@
area - .
SaUe area

Quit editor (function key display: 3/3)

Terminates the editor.

Method
@ Store evaluation area in memory and quit editor

0 Press the [end ] key and then the [ save area ] key.
O The stored area can be used for waveform evaluation.

@ Quit editor without storing evaluation area in memory

0 Press the [end | key and then the [ kill area ] function key.
O The created area will be discarded. 1.

[R8-5

Sduve daread

—

Store created
= | area in memory [

F4 — S Editor
- terminates
Edit .
ng i
S ®

kill area

Discard created
— area e

If the [end ] key is pressed without having done any editing or

immediately after using the store command, the editor is terminated without
confirmation.

16.4 Editor Command Details



16.5 Using the NG Output

0 When the waveform evaluation result is NG, an NG output signal can be
obtained between the NG terminal and the GND terminal.
O For details, please refer to the Section 21.6.

/

MIC EXT TRIG TRIG OUT KEY LOCK

O O Owpp

MEHHHEHMM

EXT-SMPL GND NG PRINT STOP START

\—rsr e Y,

GND terminal NG output terminal

16.5 Using the NG Output



16.6 Setting Example for Waveform Evaluation

Example  Using the circuit shown in the illustration, the power supply voltage is
monitored in CH1, and the measurement is stopped if noise spikes cause the
voltage to exceed the prescribed range.

— 10pF
10 V p-
p-p —
f\) CH1
60 Hz < 200 Q
Sine wave 1/4 W

777

Setting  Make settings on the memory recorder STATUS screen as shown below
( = Section 5.2.1).

Change the trigger mode to SINGLE so that
measurement stops when the evaluation result is NG.

wk STATUS s TIBTTNDERY (pagel) "97- 4-14 (page?) "97-4-3
15:26:54 brig mode: retr iz = 8:37:12
binerdi 5 trigger source: OR
ime/div: B
(4itz) Gl
analog trizeer to CHO-16
zhot: 2501V chl @ LEVEL  lev: o zlope:?
{recording time): {6Z.5ms) flt: OFF
chz : OFF
ch3 : -
chd : -
format: SINGLE
dot-line: LINE chh @ -
roll mode: OFF
sUper impoge: OFF chh: -
ch? : -
print mode: WAVE
smooth print: OFF ch8 : - ﬁ
mGLE
auto print: OFF .|
auto save: OFF REPEAT
)
AUTO
i = stop
external: UFF
timer source: OFF C]
Status Screen (page 1) Status Screen (page 2)

O Set all items on STATUS screen (page 3) to OFF. (Settings for waveform
parameter calculation and evaluation are to be made later.)
O Set all items on STATUS screen (page 4) to OFF.

16.6 Setting Example for Waveform Evaluation



ok CHANNEL ook

(pagel} "97- 4-3
20:38:13

color range zoom (/div) pogition filter

lower ~ upper ) unitgsensor
1 &Ns 1 INE Y 14 18,8900y - C%‘_
( -1h-~ o) A
7 0 Z8mv=] C Z8mVy 10 BEDIY -
( ~ZBmi~ +200mY)
3 = -
4 : -
- -
£ -
7-— -
5o -

Channel Screen (page 1)

Method

_ 1. After having established the settings described
Slgghg above, record the waveform to be used as
reference.

lere-t:

0%
: Ntime/div:
2. bmg

o
( 2.5ms)
ot:
2501V

16.6 Setting Example for Waveform Evaluation



s g 43 2. Move the flashing cursor to the waveform
page! - 4=
29:40:51 comparison item on the STATUS screen (page 3).

3. Set waveform evaluation to OUT (_ F2 |) and the

stop mode to NG ( F2 ).

4. Move the flashing cursor to the waveform
comparison item and press [ Edit ].

memory div: OFF

I average: OFF

wave compar 1son: [l

stop made:

measurement.: OFF

5. Press [ storage ] (2/3) to import the reference
waveform into the editor.

6. Press [ parallel ] (1/3).

O Shift the displayed waveform vertically and
horizontally to create the evaluation area.

16.6 Setting Example for Waveform Evaluation



7. Use the [ move csr] key or the CURSOR keys

R to set the amount of up/down/right/left shift in
DIV units.
parallel O Since the scale is 1 V/DIV, make the following
%ﬁdiv settings to obtain a 1.0 V range in the up/down
o directions.
.............. ?g.{@div
; : e U | 0. Badi v Up: 1.0
Down: 1.0
1 Y T Left: O
Right: 0
8. Press [ exec ] to carry out the parallel shift.

9. Press[ F5 | [exit] to terminate the parallel shift
mode.

10. Press [ end ] (3/3) and press [ save area ]

to quit the editor after storing the waveform.

11. Press the key to activate the display
screen.

12. Press the | START | key to start waveform
evaluation (do not change the measurement

parameters). If the input waveform leaves the
evaluation area at any point, the measurement
is terminated.

16.6 Setting Example for Waveform Evaluation
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-
H
\l
N

Memory Segmentation
Function

17.1 Overview

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

O The memory segmentation function has two modes: sequential save and multi-
block.

Sequential save function

O Memory space is divided into blocks.

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

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

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

Multi-block function

OO Memory space is divided into blocks.
0 Waveform data can be stored in a selected block.

17.1 Overview



17.2 Using the Sequential Save Function

O Input signal capture is carried out continuously using the trigger, storing
waveform data successively in each block.
O Any block in which an input signal is recorded can be called up on the display.

During measurement, the display and print functions are totally disabled until
data have been recorded in all blocks.

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

.

/ /

| | | | | |
I | I | I |
Recording length Recording length Recording length

Brief phenomena may not register

000Dead time (interval in which no sampling occurs due to display
and print processing)

O Using sequential save

;

| || || || |
I T 1T 1T 1
Recording length Recording length Recording length Recording length

ey
VA VAV INAIAVAY

Data are divided into blocks and recorded in memory.

17.2 Using the Sequential Save Function



Method Screen: STATUS (page 3)

1. Memory segmentation settings
(page3) '97- 4- 3

70:46:53
| 25| Select [ SEQUEN ].

B |, Functon key
isplay

E 18 15 70 35 39 ] ]
3 . Disable memory segmentation
OFF

P4l - Enable sequential save function

memory div:

|

Meaning

I average: OFF I SEQUEN
, . Enable multi-block function
wave comparison: OFF y ! . .
MULTI ( > Section 17.3)

measurement: OFF
QUE [:

2. Number of memory blocks

0 The number of available memory blocks (3, 7, 15, 31, 63) is automatically set,
depending on the recording length and the number of units in use (see
"Relation between recording length (D1V), number of units, and maximum
number of memory blocks" on the next page).

O The user can select how many blocks to use out of the total available number.
O Use the function keys or the JOG control to make this setting.

Function key display Meaning

2 to maximum number of memory
blocks

LLUete

3. Display block setting
O Set the number of the memory block to display on screen.
O Make the setting in the same way as in step 2.

17.2 Using the Sequential Save Function



Relation between recording length (DIV), number of units, and
maximum number of memory blocks

When using the sequential save function, recording length has priority over
the number of memory blocks. When the recording length is changed, the
number of memory blocks may automatically be adjusted.

Number of 1 unit 2 units 4 units 8 units
__Units

Recordin 1ch | 2ch | 1ch | 2ch | 1ch | 2ch | 1ch | 2ch

length (DIV)
20000 1 O O O O
10000 1 1 O O O
5000 3 1 1 O O
2000 7 3 1 1 O
1000 15 7 3 1 1
500 31 15 7 3 1
200 63 31 15 7 3
100 63 63 31 15 7
50 63 63 63 31 15
25 63 63 63 63 31

1 ch (one channel) : only 8916 - 8919, 8928
2 ch (two channels) : 8916 - 8919, 8927, and 8928 used together, or only 8927

(For the 8928, one channel corresponds to one unit.)

Reference The key can be used to change the displayed memory block or to call
up information about the usage status of memory blocks ( == Section 20.4).

Relation between trigger mode and sequential save

@ Trigger mode SINGLE

0 When the key is pressed, waveform data are stored sequentially from
block 1 onwards.

O When the specified number of memory blocks has been recorded, measurement
stops.

O After measurement is completed, the waveform of the block selected for
display is shown on the screen.

T 000Trigger [T [T [T

| Record | Record Record |

| > P

Measurement start  Block 1 Block 2 Specified block End

17.2 Using the Sequential Save Function



@ Trigger mode REPEAT

0 When the key is pressed, waveform data are stored sequentially from
block 1 onwards.

O When the specified number of memory blocks has been recorded, storing of
waveform data returns to block 1, and data continue to be recorded from block
1 onwards, overwriting the earlier data.

O After the specified number of memory blocks has been recorded, the waveform
of the block selected for display is shown on the screen. (If auto print is ON,
printing is carried out.)

0 Pressing the key once during measurement causes measurement to
stop after the specified number memory blocks.

0 Pressing the key twice during measurement causes measurement to
stop immediately.

B 000Trigger i 7] 7] T

| Record Record Record Record

| > - > b
Measurement start  Block 1 Block 2 Specified block Block 1
Measurement ends at specified block when | STOP | key was pressed.

@ Trigger mode AUTO

O When the key is pressed, waveform data are stored sequentially from
block 1 onwards, not only for waveforms captured by triggering but also
waveforms captured at regular intervals.

00 When the specified number of memory blocks has been recorded, storing of
waveform data returns to block 1, and data continue to be recorded from block
1 onwards, overwriting the earlier data.

O After the specified number of memory blocks has been recorded, the waveform
of the block selected for display is shown on the screen. (If auto print is ON,
printing is carried out.)

0 Pressing the key once during measurement causes measurement to
stop after the specified number memory blocks.

0 Pressing the key twice during measurement causes measurement to
stop immediately.

- _ M or after M or after M or after I or after
[00Trigger 1 second 1 second 1 second 1 second
0 u g 0
Record Record Record Record
| g - > p---
Measurement start  Block 1 Block 2 Specified block Block 1

Measurement ends at specified block when | STOP |key was pressed.

17.2 Using the Sequential Save Function



@ Trigger mode AUTO STOP

0 When the key is pressed, only waveform data which were captured by
triggering are stored sequentially from block 1 onwards (not waveforms
captured at regular intervals).

O When the specified number of memory blocks has been recorded, measurement
stops.

O After measurement is completed, the waveform of the block selected for
display is shown on the screen.

ki ooTrigger 7] 7] 7]
| Record | Record Record >|
’ |

| g

Measurement start  Block 1 Block 2 Specified block End

Measurement ends at specified block (waveform data captured
after 1-second interval has elapsed are not recorded).

17.2 Using the Sequential Save Function



17.3 Using the Multi-Block Function

0 Memory is divided into blocks which can be freely selected by the user for
storing measurement data.

0 Data stored in any block can be called up on the display.

O Data from two different blocks can be superimposed on screen for easy
comparison. (it can be printed out)

Superimposed display of
data from 2 blocks

4 Any block can be called up
“ on display

3

—
/\/

T “ Store in memory

YAVAV

Measurement

Method  Screen: STATUS (page 3)

1. Memory segmentation setting

s i) Select [ F3 |[ MULTI ].
memory div: 1
divisiong: - Function key .
usirlwélgiggi: 1? —_ ] 2 dISpIay l\/leanlng
ref block: OFF \\_ 3
5 i 5 [

~ 4 oEr . Disable memory segmentation

m-mm| - Enable sequential save function

sequen J (13 Section 17.2)
I average: OFF I
[AM,LELM - Enable multi-block function
wave comparigon: OFF HULTI

measurement: UFF - [ :
OFF
(A} (-]
SEQUEH

LT

17.3 Using the Multi-Block Function



2. Number of memory blocks setting

O Determine into how many blocks the memory is to be divided.
O Use the function keys or the JOG control to make this setting.

Function key
display

Meaning

3,7,15, 31, 63

i

The recording length per block depends on the number of memory blocks and
the number of units in use (see "Relation between number of memory blocks,

number of units, and maximum recording length (DIV)" on the next page).

3. Number of memory block to use setting

O Select the number of the memory block for display and recording of the input
signal waveform..

O Use the function keys or the JOG control to make this setting.

Function key
display

Meaning

1 to highest memory block number

e

4. Reference memory block

O Select a memory block whose waveform data are to be superimposed on screen
with the memory block selected for display.

O Use the function keys or the JOG control to make this setting.

Function key
display

OFF, 1 to highest memory block number

Meaning

_

17.3 Using the Multi-Block Function



Reference

NOTE

Scrolling can be carried out while the superimpose function is used

( = Section 19.3).

It is not possible to superimpose two memory blocks of different recording

length.

Relation between number of memory blocks, number of units, and

maximum recording length (DIV)

When using the multi-block function, the number of memory blocks has
priority over the recording length (DIV). When the number of memory blocks
is changed, the recording length may automatically be adjusted.

Number of units 1 2 4 8
to be used

Number of

memory blocks 1ch 2 ch 1ch 2 ch 1ch 2 ch 1ch 2 ch
3 5000 2000 1000 500 200
7 2000 1000 500 200 100
15 1000 500 200 100 50
31 500 200 100 50 25
63 200 100 50 25 O

1 ch (one channel) : only 8916 - 8919, 8928
2 ch (two channels) : 8916 - 8919, 8927, 8928 used together, or only 8927
(For the 8928, one channel corresponds to one unit.)

Reference The key can be used to change the displayed memory block or to call

up information about the usage status of memory blocks ( == Section 20.4).

17.3 Using the Multi-Block Function
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Chapter 18
Waveform Averaging E

18.1 Overview

O The averaging function allows capturing several instances of a waveform and
determining the average.

O This makes it possible to eliminate noise and irregular signal components.

O Averaging is available for the memory recorder and FFT functions.

O Time axis waveform averaging (memory recorder, FFT)

O Frequency axis waveform averaging (FFT)

O Frequency axis waveform peak hold (FFT)

O The higher the number of averaging instances, the more effectively will noise
be suppressed.

Time axis waveform averaging

Averaging
result

v

18.1 Overview



Frequency axis waveform averaging

Averaging
result

v

18.1 Overview



18.2 Setting the Averaging Function

18.2.1 When Using Memory Recorder Function

(1) Setting the averaging count

Method Screen: STATUS (page 3)

1. Move the flashing cursor to the average item.

ezl O 2. Use the JOG control or the function keys to set
the averaging count.

memory div: OFF

Function key

Meaning

=3
[
o
D
<

OFF, 2, 4, 8, 16, 32, 64, 128, 256

average: \I\
| 1

(@]
= L © ]
[
]
]

measurement: OFF @
(2 } ,

After starting the measurement, the averaging
count and the current waveform data count are
shown on the screen.

NOTE

Lt
S1 LEVAL O Averaging does not apply to logic input channels,

which simply show the last captured value.

i O When the memory segmentation function is used,
£ om averaging is not available.

: oté';?z’ [ Averaging and waveform processing cannot be

carried out simultaneously.

O Waveform processing can be carried out for an
averaged waveform after measurement is
completed.

T lpre-t:

czr:  UFF

aE: | (aYE)

Averaging time  Specified number
of times

18.2 Setting the Averaging Function



Averaging and trigger mode

@ Trigger mode: SINGLE

1. After the key was pressed, data are captured whenever the trigger
conditions are fulfilled, and summing averaging (*1) is carried out.

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

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

Waveform averaging count
= specified number

Trigger Averaging
I_nputI conditions V\éz\ﬁ;c;rem (summing Display
signa fulfilled averaging)
T (for recording length)

|

‘ Waveform averaging count = less than specified number

@ Trigger mode: REPEAT

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

2. After the specified averaging count was reached, exponential averaging (*2) is
carried out whenever data are captured, and the averaging result is shown on
the display.

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

{ After specified count STOP | key is pressed

Averaging
(exponential
nout Trigger Waveform averaging)
singpnual conditions capture (for Display End
fulfilled recording length) Averaging
(summing
(for recording Iength)/L averaging)

[ Before specified count

@ Trigger mode: AUTO and AUTO STOP

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.

For details on summing averaging (*1) and exponential averaging (*2), refer to
Section 18.3.

18.2 Setting the Averaging Function



Recording length limit

The maximum recording length that can be set for averaging depends on the
number of units.

] 1 2 4 8
Number of units
1ch 2 ch 1ch 2 ch 1ch 2 ch 1ch 2 ch
Maximum
recording 5000 2000 1000 500 200
length (DIV)

1ch: Only 8916 - 8919, 8928 can be used.
2ch: 8916 - 8919, 8927, and 8928 can coexist, or 8927 can be used exclusively.

(For the 8928, one channel corresponds to one unit.)

18.2 Setting the Averaging Function



18.2.2 When Using FFT Function

Select whether to use time axis waveform averaging or frequency axis
waveform averaging and set the averaging count.

O Time axis waveform averaging
Captured waveform data are averaged, and the averaged value is used for
FFT processing.

O Frequency axis waveform averaging
FFT processing is performed first, and the resulting data are averaged.

Method Screen: STATUS (page 1), DISPLAY

1. Move the flashing cursor to the average item on

18.2 Setting the Averaging Function

xkx STATUS wox  FFT (pazel) 'G7- 4- 3 the STATUS screen or the average item on the
09:55:95 .
FET mode: 1CH FFT dlsplay screen.
. freauency: Aok 2. Use the function keys to select the type of
window: RECTANGULAR .
averaging.
format: SINGLE
peak: OFF g 1/2 )
: Function key .
average 4 1, 2 dlSplay Meanlng
reference: NEW DATA 3 4 ] ]
' oEr Disable averaging
] Linear ave) Perform time axis waveform
(mode) wl)  (y-axig) (eaxiz) ﬂFF T-LINH ' summing averaging
ol STORACE  CHL  (Linear) (Time) | %t“m) Expave | - Perform time axis waveform
Exp ave " I1-EXP__ exponential averaging
10 ax1s Linear ave H
. T-EXP reqs| - Perform frequency axis waveform
e - “Eih)  summing averaging (-3
2l Hl. H +1. H F-LIN -
[17¢7] n@ . Switch to 2/2
to page 2/2 1o page 2/2
02/2
Function key .
display Meaning
* FFT x -
[1ch, new] fﬁ';.fgfis) . Perform frequency axis waveform
vige “F-exp )  €xponential averaging (*4)
51 LEVEL Peak Hold H
1 g ok e ?’Se)quency axis waveform peak hold
el: STR w: (Linear) x: (Time) CHI pre-t " F-PEAK
e
A3kHz
window:
RECTAN
averaie: l, 2 =
I N]2] Switch to 1/2
Gar 3,4 topage 1/2
OFF ]
|l Linear ave
B (time axis}
T-LIN
&{D ave ,
L For details on frequency axis waveform summing
[t averaging (*3), exponential averaging (*4), and
. IZ peak hold (*5), refer to Section 18.3.



3. After the settings of step 2 are completed, move

x BT 3 the flashing cursor to the count item.
ch, new

4. Use the function keys or the JOG control to set
the averaging count.

trig:
REPEAT
S1 LEVEL
av

gl: LIN w: LOG-MAG  x: LOG-Hz CHL pre-t:
+0. 000 <& - - o Function key

Meaning

=3
2]
=i
Q
<

1 2, 4,8, 16, 32, 64, 128, 256, 512,
J 1024, 2048, 4096

-160.60 dB
106Hz

U e

e (20D NOTE
o T O When averaging is used together with the
Averaging time Efpt‘?ﬁ:ggd number waveform evaluation function, waveform

evaluation is carried out after the specified
averaging count is completed. The same applies
to the auto store and auto print functions.

O After averaging was carried out, the scaling
setting cannot be changed.

Averaging and trigger mode
(1) Time axis waveform averaging
@ Trigger mode: SINGLE

1. After the key was pressed, data are captured whenever the trigger
conditions are fulfilled. After averaging, FFT processing is performed and the
result is displayed.

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

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

Waveform averaging count
= specified number

Input Trigger Waveform . . V
|sir;;pnlial I_’| cono?it%ons I_’| capture I—>|Averag|ng I"\_ﬂ—>| Display I—>| EndI

[

‘ Waveform averaging count = less than specified number

18.2 Setting the Averaging Function



@ Trigger mode: REPEAT

1. After the key was pressed, data are captured whenever the trigger
conditions are fulfilled and averaging is carried out for the specified count.
FFT processing is performed and the result is displayed.

2. When the specified averaging count is reached, data up to that point are
discarded, and new data are captured for averaging.

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

‘ STOP | key is pressed

\
Input Trigger Waveform
| S|gpnal I—>| conditions I—>| capture I_,Averagmg End

Data are cleared after specified
number of samples were taken

Display

@ Trigger mode: AUTO and AUTO STOP

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.

(2) Frequency axis waveform averaging

O Captured data first undergo FFT processing. Then averaging is performed and
the result is displayed.

O 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.

M Trigger mode: SINGLE

= specified number

Input | Trigger I | Waveform I | . I | : I\/| I
condgigons capture \_ﬂ_, Averaging Display End

[

‘ Waveform averaging count = less than specified number

‘ Waveform averaging count J
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@ Trigger mode: REPEAT or AUTO

Input Waveform | _ I
signal capture FFT Averaging

I Data are cleared after specified
number of samples were taken

‘ key is pressed
V

Display End

® Trigger mode: AUTO STOP

If triggering occurred at least once
Waveform averaging count = specified number

| |nPUtI | Waveform I | I | I \/
signal capture Averaging | End I

Display

Data are cleared after specified . :
number of samples were taken If triggering
does not occur,
press| STOP
ke
‘ If no triggering occurred H
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FFT analysis mode and averaging
Symbols in the table have the following meaning

®: Setting is valid
O : Setting is invalid (has no effect)

Time axis Frequency axis | 5.1 hold

FFT analysis mode Y-axis averaging averaging

Storage waveform (Linear)

Linear spectrum LIN-REAL
LIN-IMAG
LIN-MAG
LOG-MAG
PHASE

RMS spectrum LIN-REAL
LIN-IMAG
LIN-MAG
LOG-MAG
PHASE

Power spectrum LIN-MAG
LOG-MAG

Auto correlation function (Linear)

Histogram (Linear)

Transfer function LIN-REAL
LIN-IMAG
LIN-MAG
LOG-MAG
PHASE

Cross power spectrum LIN-REAL
LIN-IMAG
LIN-MAG
LOG-MAG
PHASE

Cross correlation function (Linear)

Unit impulse response (Linear)

Coherence function (Linear)

Octave analysis LIN-MAG
LOG-MAG

e0® o o o [leo [l "eel I [l e e eel 1l Nee] O

o0 © o & 00000 00000 © O 00 O00OCVOCOSO OOCGOOP
o0 o o o [Leoo0oe ool Ll L ©o o0 o000 o000

= Same for linear spectrum, and cross-power spectrum with Nyquist display.
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18.3 Averaging Equations

Time axis waveform averaging (memory recorder, FFT)

For time axis averaging, summing averaging is synchronized by the trigger.
If trigger synchronization is not performed, the results will be meaningless.

(*1) Summing averaging
Captured data are added sequentially and the sum is divided by the number
of samples.
Equation:
(n B 1)An—1 + Zn
n
n: Averaging count

A,: Result of n times averaging
Z,: nth measurement data

A, =

(*2) Exponential averaging

Most recent data are given greatest weighting, and the weighting of older data
is reduced with an exponential function.

Equation

(N — 1>An—1 + Zn
N
N: Specified averaging count
n: Averaging count
A,: Result of n times averaging
Z,: nth measurement data

A, =

Frequency axis waveform averaging (FFT)

Unlike time axis averaging, 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.

(*3) Summing averaging

Equation is the same as for time axis averaging.

(*4) Exponential averaging

Equation is the same as for time axis averaging.

(*5) Peak hold (frequency axis: FFT)

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

18.3 Averaging Equations
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Chapter 19
Using the A/B Cursors /
Waveform Scrolling

19.1 Overview

* The following three types of A/B cursors are available:
O Line cursor (vertical)
O Line cursor (horizontal)
O Trace cursor
For FFT, only the trace cursor is available.

* The scroll function can be used to view a waveform (not available for FFT).

19.1 Overview



19.2 Using the A/B Cursors

* The A/B cursors can be used to read a time difference, frequency difference,
potential difference, or temperature difference on screen. (When scaling is
used, the difference is displayed in the scaling value. See the section on
scaling.)

* The following three types of A/B cursors are available:

O Line cursor (vertical) (not available for FFT)

O Line cursor (horizontal) (not available for FFT)

O Trace cursor

(1) Line cursor (vertical, horizontal) (not available for FFT)

The value at cursor A and cursor B, and the value between the two cursors
can be determined.

Value Vertical cursor Horizontal cursor
t time from the trigger point |, yoltage difference from 0 V
AorB 1/t  frequency taking t as the or temperature difference
period from UJ
t time interval between the |y, yoltage difference or
B.A A and B cursors temperature difference
1t frequency taking t as the between the A and B
Cursors
o
i t=+11. 27505 : B:t=+26.550ms EJ.‘ﬁ:tﬂlS.WSms: fi:v=-5,5625 ¥ E: =5, 5800 Y B-AZv=+11.863 V :
et | U S  (Ue MEIORY X B L : L MEMORY x
o i a o A o
! SINGLE
! 51 LEVEL
: avr
E o O e e e e pre-t: -
i f Jtime/div:
: ; 2.52?
i Tl 2.5
! i |shot:
i ; 51V
i B
i i .
! i Cursors — e
: : B:CHL
i i
i OFF
i :
! H
0 ST A a
: : TRACE
.
|
!
i
Line Cursors (vertical) Line Cursors (horizontal)
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(2) Trace cursor

O The value at the point where the cursor crosses the waveform can be

determined.
O The trace point moves on the waveform of the specified channel.
@ A or B value
Memory recorder, Recorder FFT
t | Time from trigger point to trace point ;—g:,ﬁ from left edge of screen to trace
\Y Potential difference from 0 V (temperature difference from 00)
f - Frequency
@ B - A value
Memory recorder, Recorder FFT
t Time difference between the trace points
\Y Potential difference between the trace points
f Frequency difference between the
trace points

N TP e M R [ A E ey e
D VN Y LR % MEMORY *
SRR L R B

o

Trace points <

Trace Cursor

When using external sampling, the following value is displayed.

AorB B-A

t N_umber O.f sampling point from the Sampling points difference
trigger point

v Voltage d|ffere_nce from O V or Voltage difference
temperature difference from O

f Number of data points from left side Data point difference
of graph

1 No display
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Method  Screen: DISPLAY

;. [ MEMORY *

- 1. Move the flashing cursor to the csr item.
3 trig:
: SINGLE . .
p e 2. The function key display changes as follows.

Function key
display

. Disable A/B cursors
OFF

P . Line cursor (vertical: t, 1/t) (not
o " displayed for FFT)

---------- : Line cursor (horizontal: v)

t
T . Trace cursor (not displayed for
TRace J ~ recorder)

]

Meaning

= D 3. Specify the cursor shape.
ot ERE | [HRSERE . Lomn « * To use the line cursor (vertical)
P ;"iggiNGLE Select [ < ] (Line cursor,vertical) key.
! 5l
pre-t
time/div:
. ama

x
.2.5ms)
751V

=

o

=]

. &+

-
o .

[x5]
+-| (8] =
= [55]
[ = [

9]
@

r: B

0FF

(-
TRACE
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* To use the line cursor (horizontal)
@ Select| F3 |[ t ] (Line cursor, horizontal) key.

Fr=5.5605 § | [Be=-G.com@ § ¢ |B-R=+ELB U
; i il i e MEMORY x

trig:
SINGLE
EY]

S @ The channel select option appears under the csr
et item. If 2 or more channels are being displayed,
[ i use the flashing cursor to select the channel for
( 2:522) which you want to read the voltage
P ey (temperature) value with the A/B cursors.
ot Function key ;
i QEF }® display Meaning
:CHL
% CH1 to CH16
g (O ]
=

O This item does not appear when using the
vertical line cursor.

O Only channels for which a waveform is being
displayed can be specified.

O By specifying a different channel for the A and B
cursors, a potential difference between the
waveforms in the respective channels can be
determined.

TS [t R oo * To use the trace cursor
RS e e (D Select [ F4 | TRACE |.

@ The channel select option appears under the csr
item. Use the flashing cursor to select the
channel for which you want to read the voltage
(temperature) value with the A/B cursors. You
can specify different channels for the two
cursors.

Function key Meaning

=3
o
o
D
<

CH1 to CH16
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KNOB

Select key
£ vaLuE 4. Press the SELECT key so that the WAVE A.B CSR
LED lights up. The JOG/SHUTTLE control now can
be used for waveform scrolling and for operating

the A/B cursors.

5. Each push of the function key toggles
between the waveform scroll mode and the A/B
cursors mode. The display becomes as follows.

1 WAVE - AB CSR

A

Function key
A:t=+11.275ms 1+ |Bit=+26.350ms  : BIAt=+15. BEms | H
1488652 He . ) (Lt 37551 Hr ¢ [LM=BE3I He o |x MEMORY % dlsplay
F ! : : I F

Meaning
. Move cursor A

. Move cursor B

4188

CH1 - CH16
(invalid with vertical cursor)
CH ¥
! ° 55 ~ Switch to waveform scroll mode
crollmode) (03 Section 19.3)

. Use the function keys to select the cursor to be
moved.

Press the desired function key, so that the
display is shown in reverse. The respective
cursor will be moved. Press the function key
again to cancel.

Cursor type shown in reverse
will be moved

fiv=-0.5620 V¢ |Brusvh.CHAE Y B-fitv=+E. 063 V

| nEvoRY * 7. The channel for the current cursor (shown in
g R reverse) can be changed with the function keys
ot (for horizontal and trace cursor).

ciroll mode

Channel of cursor shown in reverse
can be selected

19.2 Using the A/B Cursors



8. Rotate the JOG control to move the cursor.

Ot, 1/t, v or f at the cursor position can be determined.
0 When the vertical cursor or trace cursor is used, cursor measurements are
possible also when one of the cursors is currently off screen.

f KNOB ) f KNOB )
[ VALUE D [ VALUE [:]
[ WAVE - AB CSR [ WAVE - ABCSR
Leﬁ: R|ght ’,"
Down
\ \
Line cursor (vertical), Trace cursor Line cursor (horizontal)
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Cursor movement and waveform scrolling

0 Waveform scrolling behavior when the A/B cursors are moved differs,
depending on whether the vertical/trace cursor or the horizontal cursor is
used.

0 The FFT screen does not allow scrolling.

@ Vertical cursor or trace cursor (Example: trace cursor)
When cursor B is moved:

O When cursor B reaches the edge of the screen, the waveform scrolls to the left.
O Cursor A moves together with the waveform.

A cursor B cursor A cursor B cursor
- —~— b mmp mp
A2 t=+11.275ms d‘- B: +=+26.350ns BIAst=+15.870ns *

fot=e ] 0ons | Oote+lb.200ms | [ BT t9r30.000ms
2P L[ el Tl W13 Y G [ MEMORY x vEeEl3EE Y weelBEEEWY  C w=dI210V

x MEMORY *

Tl ig:
STNALE . o o o
LEVEL o L L ik

vt o P P P

o
— =

ig:
: SINGLE
= LEYEL

6% )

o
=

. A AT [0 NYE (U PO FO T
% i I I I

Lo imeddie:

: a [ [ R Z. mT

: . F F F %

1o s SE K T RS U O RO LRI S a ht2-5m5)
: ; P P P sho

2DV iy il il R

B:(C}

HL i ] o A H
t
s

]
=
=
o+

r: [ 4

23

[=s)
[
T

coa |

R m s L L L m
: E«E } | {@S»}
: & . I I I &
i....| \scroll mode i Lo Lo Lo croll mode

Cursor B is moved to the right When cursor B is moved further, waveform scrolls

to the left. Cursor A moves with waveform to the left.
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@ Horizontal cursor
When cursor A is moved:

When cursor A reaches the edge of the screen, the waveform does not scroll.

Arv==5.9379 Y E:u=+0.5000 Y B-Azw=+l1.B3 V : A:v=-9.9375 ¥ B:w=+5. 5008 B-Aiv=+15.430 V :
P : : i1 % MEMORY = P P : ¢ |% MEMORY x
u trig: 7]
SINGLE INGLE
51 LEVEL U OO OV UUNS SOUR IUUUEUUOS SOUOSSORNE U INOPLIOUIE OO SOOULIOON =1 R

; ; P avr P P ; ; avr

e }'*'*'*'*'*'%'*E*'*M@%—— B cursor — |-~ R B A R R R ;ﬁfpre—t: 0
C ftimerdive L ltimeddiv:

A 7 B Z.5m3

L x] *
F 2.5ms) { 2.5ms)

Do |ehets shot:

b P01 i

1 L car: [ 8§ o 1 car [
d :CHT > ' A:CHT

i BeCHL R A
Ay A cursor S{IES R R AR En Eanns
iz ‘

croll mode ‘ croll mode

A cursor —» i

Cursor A is moved down Waveform does not scroll also when
attempting to move cursor A further

Reference  When the vertical cursor or the trace cursor is off screen while using the

memory recorder or recorder function, the | HELP | key can be used to check the
cursor position within the total recording length ( == Section 20.4).
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19.3 Scrolling the Waveform

O The waveform on the display can be scrolled horizontally and vertically.
O The FFT screen does not allow scrolling.

Method  Screen: DISPLAY

1. Press the SELECT key so that the WAVE A.B CSR

KNOB Select key )
1 vaLuE LED lights up. The JOG/SHUTTLE control now can
] WAVE - AB CSR be used for waveform scrolling and for operating
the A/B cursors.
2. Each push of the function key toggles
between the waveform scroll mode and the A/B
cursors mode. Set the display as follows to use
: the scroll mode.
o ;i%ﬁ%ﬁ * When horizontal scrolling is selected
v Function key ;
prects display Meaning
ine/ i “e™\*| . Horizontal scroll
D : QT scrolle
S _
L ..ShOt:25D“11\SJ /\/ . Vertical scroll
.S;m“ = Show next screen (15 DIV).
: csr:  OFF Fq‘ . (Position of current screen within
next recording length is also shown.)

Show previous screen (15 DIV).
. (Position of current screen within
recording length is also shown.)

. Switch to A/B cursor operation screen
( 17" Section 19.2).

Horizontal Scrolling
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* When vertical scrolling is selected

bk MEHORY) *
. Function key :
1] trig: .
) e display Meaning
51 "LRVEL

’ BVt g

ret: “u* | 1 Horizontal scroll

¥ ' s scroll+

. . . f

cime/diy: > | 1 Vertical scroll
) i scroll #

hot . . Increase channel number

+

. Switch to A/B cursor operation screen
" (= Section 19.2).

CH
. . Decrease channel number

cH ¢ 3. Use the function key display to select either
vertical or horizontal scrolling. When vertical
scrolling is selected, the channel of the scrolled
waveform is shown.

Vertical Scrolling

Channel of currently scrolled waveform
is displayed

4. Use the JOG/SHUTTLE control to scroll the waveform.

[ KNOB ) [ KNOB )

CJVALUE [:] [ VALUE [:]
[ WAVE - ABCSR

[ WAVE - A.B CSR

Move waveform
to right

Move waveform
to left

® Move waveform up

Move waveform down

Horizontal Scrolling Vertical Scrolling
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Auto scroll

Method 0O To scroll the waveform to the left[

1. Move the SHUTTLE control in the direction into
which you want to scroll the waveform and hold
the control for a few seconds.

2. When the indication Auto scroll appears on the
function key display, release the SHUTTLE control.
The waveform continues to scroll.

Turn SHUTTLE
control and hold for
a few seconds

3. By turning the SHUTTLE control once more in the
same direction, you can increase the speed of the
scrolling process.

Turning the control in the other direction reduces
the scrolling speed. If you hold the control, the
waveform will eventually scroll in the opposite
direction.

Auto scroll
(also when control is released)

|
l l

Accelerate Slow down

Rotate control once more

in same direction Rotate control in opposite direction
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The behavior of the A/B cursors during scrolling depends on whether the
vertical/trace cursor or the horizontal cursor is used.

* When vertical or trace cursor is used (Example: vertical cursor)

When the waveform is scrolled, the cursor moves off screen together with the

waveform.
A and B cursors A and B cursors ‘
l«} l«:
e 4=+ 11, 2 ;'. Bit=+Ch. 20 Bviﬁ:tﬂl:S.BEEms AT R EehitfelS. Ao KNOB
1/t=+89.085 Mz | | |L/1=438.895 Hz © | 1}t=+6G.445 He % MEMORY % 1743489, 205 Hz 171=+B1A95 Hz /t=+f5.085 Bz © |x MEMORY x
: b LT O e e e e O e v ;OO R R S 1 vaLue D
B [t ! trig: [T WAVE - AB CSR
B : HE| | e
oV 0 o Ve
I H
pre—t: ' : pre-t:
[ix$ ! : i3
T H
time/div: i ©|timesdiv:
2.5ms [ : 2. bma
y x1 I [ : ; ]
¢ 7.5 R R R 00 [ O O N S T 008 PP
. shot.: ; F [ : ¢ lehot:
SEDTY Y| : SR DI
1 cor: BB | ey /\ /\ /J:\ N car:  JEH
H [ [ : :
"o L ML
scrolle ! H | scroll+
~ ] : : AL
e | g T
‘. : F [ : :
= i
next :
.1 H : H
previous | H previous
]
f-B csr node i B csr mode
i

Waveform is moved to the left Waveform moves to left. Cursor also moves to left.
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* When horizontal cursor is used

Cursor position on screen does not change, also when waveform is scrolled.
B cursors

EEE ] w0508 W ¢ [B-Riu=+I1.BEI W ¢
N : : i |x MEMORY/%

v L4625 ¥ o+ 12525 ¥ ¢ |B-Rav=ll.BG3 V ( KNOB )
Lo : : LG [x MEMORY %

P : : [ 1 vaLUE D
NNCIURUETRUUE SOL SOV IUUNE SO DOUPEJOUVE SUOIOUOEJOROE SO SRRSO 2.2 F-1 ] WAVE - AB CSR

time/div:
2. 5mg

L !
( 2.5ms)
shot:
2001y

..
é

Waveform is moved down A curso/rs Waveform moves down. Cursor does not move
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Chapter 20
LEVEL MON. / CH.SET /
HELP Keys

20.1 Overview

This chapter explains the use of the following three keys:
O LEVEL MON. key (input level check)

O CH.SET key (input channel setting)
O HELP key (waveform display position check)

20.1 Overview



20.2 Checking the Input Level (LEVEL MON. Key)

O The levels of all input waveforms can be monitored in real time.

O Levels are displayed separately for CH1 - CH16 and logical CH A - CH D.
0 To select the input channel, use the key. (= Section 20.3)

O This function is available in all modes.

Method 1. Press the key.

The level monitor function can be activated from any screen (STATUS,
CHANNEL, display, SYSTEM, DAT, etc.).

( ™

PRINTER

(ror] (o) (]

\. J

[ ——  KNOB— )
[ VALUE E]
I WAVE - ABCSR

s N

2. The key can be used to select the input channel while using the
level monitor function ( iz Section 20.3).

3. Press the | LEVEL MON. | key once more to terminate the function.

For the following channels, analog input level is not displayed:

O Channels where no unit is installed
00 Channels outside the "units in use" range
O Channels specified as logic input channels

20.2 Checking the Input Level (LEVEL MON. Key)



sk Level monitor sk

Bdiv 28div

98- 1-29
11:43:31

) — —

) — —

L — —

) E— E—

[T — E—
T R B
It ] I E—
[T S E—
L] B E—
] e———

~2. 5886~

-3.3125n~

+25.675

-2.93%5m~

-5, BEu~
-1.2586n~
-1.2586n~
=758, BEu~
-1.7588n~

-1. 1875~

1 w
2 =312, 58~ +187.50uV

+2.3125mV

+2.312mV

+26.125C

+2. 25808 W

-125. 88,V
~G75.80uV
-612.58uV
-312.50uV
-1.3125mV

-758. B0V

UL

Analog input display

Display range

<
<

>
»

Logic input level display

Logic inputs are displayed as follows.

Fixed to High level

l_ Fixed to Low level

CHA

CH1 CH2

CH3

CH4

Displays trigger level

If the input waveform is
out of the display screen,
the color of the frame is
changed.

— Alternates between High and Low
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20.3 Selecting the Input Channel on the Display Screen
and Level Monitor Screen (CH.SET Key)

Channel settings can be made while a waveform is displayed on screen.
Method  Screen: DISPLAY

1. Press the | CH.SET | key while the display screen or level monitor screen is
shown. The channel setting screen appears.

2. The display content changes with each push of the key.

(——— PRINTER )
[ PRINT ] [ COPY ] [ FEED ]
[ \. y
LEVEL
MON. ] ~
\ KNOB

[ VALUE
CH. G
[C_JWAVE - ABCSR
7\

3. Move the flashing cursor to the item you want to change and make the
setting.

For details on settings, refer to Chapter 9.

0 During use of the FFT function, logic input settings cannot be made.

0 During use of the STATUS screen (page 2) and the CHANNEL screen,

the key serves to switch the display between CH1 - CH8 and CH9 -
CH16.

0 When the input channel setting screen was called up with the | CH.SET | key,
the following functions are not available:

(1) Copying channel settings
(2) Input waveform selection
(3) Switching the variable function on and off

20.3 Selecting the Input Channel on the Display Screen and Level Monitor Screen (CH.SET Key)



Analog input settings ( iz Section 9.6)

L) L e wmomy CH number

L0 2] 10,0001 - Displ |

R Y. A R ISpiay color

3K Ll b By [le.paDIy - isp| h Antialiasing filter or
B : : : Display graph thermocouple type
o L : : Display range

hi L B/ ( by |18, :E]@DN T l l

7oK AT AL L D187y 16,0601V - KE [shot

1: 0 Z6evxl ¢ 26eV) 10 GEDIV -

Gy 0@ - = Jose:  OFF T T

P Voltage, temperature.| Magnification/  Zero position
strain axes ranges compression .
I Input coupling Low-pass filter

9:!? ;5m\f><

R R T NS B B X i VRS .
LB () RRODTV - =
15: K 2] L s 2ty NABONTY - | g 2Cdark )
16: 0. 2] (20 190001V - |

1 CH.SET | key

Variable function settings ( 1z Section 9.6.10)
% MEMORY %

T N I
PEE-G2¢ AL BARARaLd) ¢

(Channels for which variable is set to ON)

ig:
SINGLE
OFF

Display color Display range Zero position

| .?5@.”1\47 . | +58m) i
%5@m\f~ 50y time/dixlf: j J l l
[UUUETUUS VO OSSO IOV UOURE IO PO SO ®1 —— .
e e e | |20 B 2 0000EERY +1.0000E+01d1 v

R e . OFF

25@m | ) — cor
. e Lot . ranae-BPos

: : o ) v

0 Lo I o T
S V7 1 S

0 LT I o T
RN

2: 08K -7 0000E-01~+2. BHE-G1Y

T T T

Display color Lower limit ~ Upper limit

pist sk

| CcAsE key

* MEMORY x
A trig:
SINGLE
B 51 OFF o ) ]
oL _ Logic input settings ( 1z Section 9.5)
pre-t:
L o When the logic input is specified.
time/div:
Ims
%1
{ Ims)
=hot:
2501V

Display color  Display position
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* Adjusting the input voltage to any desired voltage (Vernier function)

0 Using fine adjustment, the input voltage can be matched to a desired reading.
O For example, an actual input voltage of 1.2 V can be converted to a 1.0 V
reading.

Method Screen: DISPLAY, level monitor

2 1. Press CH.SET key on the DISPLAY screen or the
- R L WEMORY x level monitor screen, to display the channel
R S 1) IR ) U ;igéwg]ﬁ% setting screen.

ol sy NG, pODTV

L s I O 2. Move the flashing cursor to the channel number.

%

» e O Linesdive 3. Adjust the channel by using the jog control.
R R T ‘.

: o : x]
A A A 4 Tmad NOTE
. . : hot:
| .EM.C.X.. ( 1@C) ..1@_%]321.\‘,._;,}{ . Jehe DTy

The Vernier function is not applicable to a
waveform after waveform processing.

I Y LGy Mo BanTy CEY OFF
i LI L T e s

W TN TR
2y 10, BT -

L5y MBIV
reset

2] -
] §2@m\fx
1\ 2.
FL] 2l
e
2l

Vernier

m;mwi 13 m@nyv -
216 pEDTY =
2y 16 ALY =

|

|
Channel for which the Vernier function is
activated

* Copying the Vernier setting

Method Screen: DISPLAY, level monitor

2 1. Move the flashing cursor to the channel number
0 N T O O of the copy destination.
‘ ‘ trig:
BRI Nl el W "l 2. Press the [ F5 ] [ copy mode] key.
gy [ ey
R i 3. Using the [CHt Jor [CH! ] jog control, select
- : . channel of the copy source.
¢ By papanty < [HmeAYE Py
T b e 1;&) Funcuoln key -
SRR KV T ) U (R Py display Meaning
o 5\, ) %mm ) | — . Increase the channel number
8T8 T 1 I S 7 MIO S TR OB cyy - COpy source channel
1200 20V G 280V L. BEDIV. LHt
13:0 Vsl [ o2enVy  [le.baDlv - o . Decrease the channel number
40 oGk {8y g BonIv -
15: 0. b L 2y . Bany - Copy
1650, 20k L 2 (0. bADLY.
' 5 5 5 . Exit copy mode
cancel

4. Press the [ exec ] key to copy the settings.

20.3 Selecting the Input Channel on the Display Screen and Level Monitor Screen (CH.SET Key)



20.4 Checking the Waveform Display Position (HELP Key)

The key serves to check the following items:
(1) Position display

Shows the position of the currently displayed waveform within the entire
recording length (memory recorder, recorder).

(2) Bar graph

Shows the display position within the entire recorded waveform along the
voltage axis (shown at the same time as the position display).

(3) Block display
Shows the memory segmentation status (memory recorder).
Method  Screen: DISPLAY
1. Press the key. The position display appears.

7

PRINTER——— )

(=] (=] (=)

\

LEVEL
MON.

7

— [ VALUE
— [ WAVE - ABCSR

HE

KNOB

()

2. With each push of the [ block<>position ] key, the display switches between
the block display and the position display.

0 The memory segmentation function can only be used with the memory
recorder.

0 When memory segmentation is disabled, the block display is not shown.
(For details on memory segmentation, see Chapter 17.)
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Pasition display

Bar graph <

Position display

3. To terminate the position display mode or block display mode, press the

key once more.

@ Position display

O Indicates the position of the currently displayed waveform within the entire
recording length.

0 When the trigger position and A/B cursors are used, their positions are also
shown.

O The position display mode can be used to rapidly shift the displayed waveform.

When the recording Trigger positiond 0 A cursord B cursor(]
length is 100 DIV:
Jime axis magnifitaion 0 O T O l l

x1 L % |
0000000000008 OEO®O0000AOOOOB
Display portion (15 DIV)

\/

Recording length 100 DIV

x 2 kA ]

<>
Display portion

x 1/2 K 7 ]
<>
Display portion
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Shifting the display position
The waveform display position can be specified in three ways.
(1) Position
Specify the position of the shift point.
(2) Time
Specify the time (from recording start) of the shift point.

(3) Event mark
Specify the event mark of the shift point (For information on how to set
event marks, refer to Section 13.5.2.)

Methods (2) and (3) can be used only with the recorder function.

1. Record a waveform or read it from tape.

2. Press the key.

3. Specify the part to be shown on the display. (The part is shown in detail.)

Current display position 1/3 Position
. . Function key Meaning
Holo display
Help . (Display only)

>
:)& +
A

[, } oty et st
S R S R S R N N
boeeienideniien 10 page 2/4.
[ N .
+B0p: ;AR {96-T2-17 A2iag:2l) ¢ \\ mm;aa:;s\ B0 | - Execute shift
{exec)
Time and date Total recording  Time at right N .
at left edge of length edge of display N A I Switch to page 2/4
display
Shift point
Current display Total recording time .
position Time and date 2/3 Time (Recqrder only)
at shift point Function key Meaning
display
Help . (Display only)

2|
@ pecify time (h:min:s)
[:Eé.jj

. Execute shift

BN I G 103072 3 SO
-1@@2: 14:3]
+E: 0: 15 {exec)

S Eib]

7%@:@@:@@ {95-{2-17 B2:13:31

2l | - ;

Time and date Total recording  Time at right tu 6,4 : Switch to page 3/4

at left edge of length edge of display
display  ghift point
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Total event mark

3/3 Event mark

Function key

display Meaning

Hele  : (Display only)

:@5 } Specify event mark
topaged/d [:

Ty

[N |

-09p:oaten {s6-fz-17 measid) | | B 43 15
{

. Execute shift

Time and date ; _
Date and time : .

at left edge of 5 shift point Time at right K | - switeh to page 3/4

display edge of display to page 4/4

The event mark is displayed on the waveform screen.

4. When the [ exec ] key is pressed, high-speed shift is carried out and the
display position changes.

The display can be moved to the following 8 positions.

(1) The start of 4 equal sections into which the recording length is divided
(2) End of the recording length

(3) Position of the A/B cursors

(4) Trigger position

When the recording length is longer than four times the display screen range,

the above may not apply.

Trigger position  Position of cursor A Position of cursor B

[T 0 O End
! | ! !

[ f I f ]

4 equal sections

A
v

Total recording length

20.4 Checking the Waveform Display Position (HELP Key)



Trigger searching

From waveforms recorded in memory or on MO disk, you can search for points
which satisfy the current trigger conditions.

Method  Screen: DISPLAY

1. Record a waveform, or read it from MO

disk.
2 » » 2. Press the [ HELP | key.
-------- --------- ------- 3. Switch to the function key indication 4/4.
**TT ?*t END; " 4. Use the CURSOR keys to move the flashing
e e nERs topage 1/4 cursor and select the range in which trigger

searching is to be carried out.

Use the jog control or function keys to
specify the range, starting from the data
start, cursor A position, cursor B position,
left edge of current screen, or data end.

4/4

Function key Meaning
display
Hele  : (Display only)

O
% } Specify shift position

. Search trigger

: Switch to page 1/4

5. Press the [ exec ] key to start
searching.

20.4 Checking the Waveform Display Position (HELP Key)



@ Bar graph

O In position display mode, the bar graph indication is also shown.

O The bar graph indicates which part of the recorded waveform is currently
being shown on the screen.

O For all displayed waveforms, the bar graph is shown with the channel
number.

Single, dual, quad, oct screen :

Channel number - O

2%

Displ ion 20 DIV .
splay section 20 Full-scale point

(voltage range x + 25.6 DIV)

X-Y single screen, X-Y dual screen : Display portion

conneoe -+ | -| | -0 | -|

>

X-axis full scale
Y-axis full scale

@ Block display (memory recorder function only)

O When memory segmentation is being used, the memory block status is shown.

O In block display mode, the memory block that is currently being shown on
screen can be changed. (For details on memory segmentation, see Chapter 17.)

O Display shift can be carried out in the same way as in position display mode.

Memory segmentation, 15 blocks, 9 used

55%555555101112131415

\

Indicates currently displayed memory block.
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Changing the currently displayed memory block

Method

1. When block display is selected, the currently

: displayed memory block is indicated.
‘ Nir== 2. Use the[ F2] [ -~ Jand[F3][ < | keys to move the

gl O mark and specify the memory block you wish
e blocks tion, .
8 ‘ ‘ﬁfwa to dISpIay.

Function key

display Meaning
o Help
S Hele  : (Display only)
B ;\ C Specify shift position
‘ ‘(eeexes) -+
Flocker ~
| etiin a1 [ Execute shift
{exec)
edeg|  Toggle position display and block
blogksition) * display
Help
3. Press the [ exec ] key to shift the display to
the selected memory block.
()
(exec)

20.4 Checking the Waveform Display Position (HELP Key)
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Chapter 21

External Input/Output
Connectors / Key Lock
Function

21.1 Overview

The input/output connectors of the 8846 serve the following functions:
0 Measurement start/stop, printer output control
O Trigger signal input/output
00 Sampling rate control via external signal
O Waveform evaluation NG output
O Microphone input

The KEY LOCK switch can be used to temporarily disable the other controls
of the 8846.

External trigger connector

) Trigger output connector
Microphone connector
— Key lock switch

a \ 7 A
MIC  EXT TRIG TRIG OUT KEY LOCK ===POWER 10-30V | ===FUSE NM12A/250V
O O Oy 2
EXT-SMPL GND NG PRINT STOP START 130VA MAX =
& Y < N J

External start/stop/print terminals

L—NG output terminal

L Ground terminal

— External sampling signal terminal

21.1 Overview



21.2 Using the External Start, Stop, and Print Terminals

To prevent damage to the unit, take care never to exceed the voltage rating of
the inputs.

/\ CAUTION

Using the external input terminals, recording start/stop and printer output
can be controlled for all functions.

START terminal  Measurement starts when a signal is input here.

STOP terminal Measurement stops when a signal is input here.

PRINT terminal Printing starts when a signal is input here.

Signal input method

O Short the terminal to ground, or input a pulse signal (High level: 2.5 - 5.0 V,
Low level: 0 - 1.0 V) or a square wave signal.
O Control is activated at the falling edge of the input waveform (active Low).

Voltage range  High level: 2.5 -5.0 V
Low level: 0 - 1.0 V

Pulse width High level: min. 20 ms
Low level: min. 10 ms

Maximum input rating -5 to 10 V

—e— 5V
min. 20 ms
START/STOP \
High /PRINT
25t0 5.0V
470 Q
Y Y i
AN
Low

Otol0V -— GND

min. 10 ms r

21.2 Using the External Start, Stop, and Print Terminals



Recommended wire

Usable limits

Standard insulation
stripping length

1. Push the tab with a flatblade screwdriver or
similar.

2. While keeping the tab depressed, insert a
stripped wire into the connector opening.

3. Release the tab to lock the wire.

Single strand: 1.0 mm dia. (AWG #18)
Multi-strand: 0.75 mm?

Single strand: 0.3 to 1.0 mm dia. (AWG #26 to #18)
Multi-strand: 0.3 to 0.75 mm? (AWG #22 to #20)
Strand diameter: minimum 0.18 mm

10 mm

Single strand

\
(( ()1 1.0mm diameter

" ’I (can be used 0.3 to 1.0 mm dia.)
10 mm

Multi-strand

== ornm

T¢

1 ! (can be used 0.3 to 0.75 mm?0l

10 mm )
Diameter per strand:

minimum 0.18 mm dia.

21.2 Using the External Start, Stop, and Print Terminals




21.3 Using the External Trigger Input (EXT TRIG)

To prevent damage to the unit, take care never to exceed the voltage rating of
the EXT TRIG input.

/\ CAUTION

O An external signal can be used as trigger source.
O Several 8846 units can be synchronized for parallel operation.

Signal input method

O Short the terminal to ground, or input a pulse signal (High level: 2.5 -5.0 V,
Low level: 0 - 1.0 V) or a square wave signal.
O Triggering is activated at the falling edge of the input waveform (active Low).

Voltage range  High level: 25 -5.0 V
Low level: 0 - 1.0 V

Pulse width Low level: min.5pu s
Maximum input rating -5 to 10 V
Connector type miniature phone jack, 3.5 mm dia.

High EXT TRIG.
25t05.0V
\ Y |
AN
Low
Otol.0V -~
777

21.3 Using the External Trigger Input (EXT TRIG)



21.4 Using the External Trigger Output (TRIG OUT)

/\ CAUTION To prevent damage to the unit, take care never to exceed the voltage rating of
the TRIG OUT input.

O When triggering occurs, a signal is output from this connector.
O Several 8846 units can be synchronized for parallel operation.

Trigger output signal

Signal type open-collector signal, active Low
Output voltage High level: 45 -5.0V

range Low level: 0 - 0.5V

Pulse width approx. 1.5 ms

Maximum input rating -20 to +30 V, max. 500 mA, max. 200 mW
Connector type miniature phone jack, 3.5 mm dia.

When the auto range function is activated by pressing the key, a
trigger output signal is generated. This should be taken into consideration
when using both the trigger output and the auto range function (memory
recorder, recorder).

High
45t05.0V

Low ~—
0t0 0.5V " Approx. 1.5 ms

21.4 Using the External Trigger Output (TRIG OUT)



21.5 Using the External Sampling Input (EXT SMPL)

To prevent damage to the unit, take care never to exceed the voltage rating of
the EXT SMPL input.

/\ CAUTION

An external signal can be used to set the sampling rate.

Signal input method

[ Between the terminal and ground, input a pulse signal (High level: 2.5 - 5.0 V,
Low level: 0 - 1.0 V) or a square wave signal.
O Sampling is activated at the falling edge of the input waveform (active Low).

Voltage range  High level: 25 -5.0 V
Low level: 0 - 1.0 V

Pulse width Low level: min. 1 y s
Frequency Memory recorder, FFT function
max. 180 kHz

max. 90 kHz (when 8927 is used)
Recorder function

Number of units 1 2 4 8
in use lch|2ch|lch|2ch|lch|2ch|1ch|2ch
kHz max. 80 40 20 10 5

1ch: Only 8916 - 8919, 8928 can be used.

2ch: 8916 - 8919, 8927, 8928 can coexist, or 8927 can be used
exclusively. (For the 8928, one channel corresponds to one
unit.)

Maximum input rating -5 to 10 V

—e— 5V
min. 5.6 y s (frequency 180 kHz)
\
High EXT SMPL
25t05.0V
470 Q
Y Y i
JAN
Low
Otol0oV D —— GND
1y s at least 7

Connection method

Refer to Section 21.2.

21.5 Using the External Sampling Input (EXT SMPL)



21.6 Using the NG Evaluation Output (NG)

/\ CAUTION To prevent damage to the unit, take care never to exceed the voltage rating of
the NG output.

When waveform evaluation or waveform parameter evaluation is used, a
signal is output from this connector when the result is NG (fail).

NG output signal

Signal type open-collector signal, active Low
Output voltage High level: 45 -5.0V
range Low level: 0 - 0.5V

Maximum input rating -20 to +30 V, max. 500 mA, max. 200 mW

5V

Approx. 20 ms

High —
45t05.0V
Low
GND
s 01005V " Approx. 70 ms
GO GO
High
45t05.0V —
NG NG
Low
010 0.5V ) @ @00

70 ms at least 20 ms approx.

@ Evaluation output interval (min. 70 ms)

When the evaluation result is GO (pass), the output is High level, and when
the result is NG (fail), the output is Low level. Between these states, there is
an interval during which the next data are read and waveform data are
created. The duration of this interval is inversely proportional to the time axis
and proportional to the recording length.

@ Evaluation interval (approx. 20 ms)

The output is High level. Evaluation is carried out during this interval.

21.6 Using the NG Evaluation Output (NG)



Connection method

Refer to section 21.2.

Setting the output to be active on GO result

(1) When waveform evaluation is used
1. Set the waveform evaluation mode to "All out".
2. Use the area editor to create the GO area.
3. Use the "reverse" command to reverse the evaluation area, so that the GO
area is shown in white.

Now start the measurement. A signal will be output from the NG terminal
when the waveform evaluation result is GO.

(2) When waveform parameter evaluation is used
1. Set the upper and lower limit.

2. When lower limit < GO range < upper limit, set the evaluation mode to "In".
When GO range < lower limit, upper limit<GO range, set the evaluation mode
to "Out".

Now start the measurement. A signal will be output from the NG terminal
when the waveform parameter evaluation result is GO.

If the result of either waveform evaluation or waveform parameter evaluation
iIs NG, NG is output.

21.6 Using the NG Evaluation Output (NG)



21.7 Using the Microphone Input (MIC)

/\ CAUTION O To prevent damage to the unit, take care never to exceed the voltage rating
of the MIC output.

O Do not connect any other equipment besides a microphone to this jack.

O This input serves for recording a voice memo when using the recorder
function.

O For details on how to record a voice memo, refer to Section 7.2.7.

Maximum input rating: 0 to 5.0 V DC + AC peak
Connector type: miniature phone jack, 3.5 mm dia.
Input configuration: mono

0 When using a stereo microphone, a stereo-to-mono adapter should be used.
0 For microphones with standard-size phone plugs (6.3 mm dia.) or with other

plugs, a suitable plug adapter should be used.
0 The 8846 does not provide a microphone power supply.

Microphone types
The following microphone types can be used:

Dynamic microphone
Electret condenser microphone (with internal battery)

The following microphone models have been verified to work with the 8846.

00 Dynamic microphones
DM-H110 (Aiwa)
AT-K40 (Audio Technica)
F-V310 (Sony)

MV-K2 (JVC)
RP-VK2 (Matsushita)

O Electret condenser microphones
AT9820 (Audio Technica)
ECM-Z70 (Sony)

ECM-T110 (Sony)
RP-VC3 (Matsushita)

21.7 Using the Microphone Input (MIC)



21.8 Using the Key Lock Function

O This function disables all front-panel controls of the 8846.
O The function serves to prevent unintended changes to settings during a
measurement.

Method 1. Set the KEY LOCK switch to ON.

2. To cancel the function, set the KEY LOCK switch to OFF.
(The key lock function will not be canceled by turning the power off and on.)

0 When the key lock function is active, the indication "Key Lock" is shown on
the display.

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

a T )

=—==FUSE NM12A/250V

&

130VA MAX =
y, \_ )

~
MIC  EXT TRIG TRIG OUT KEY LOCK ——-POWER 10-30V

OOCL-

21.8 Using the Key Lock Function



Chapter 22
Using the D/A Output Unit
9539 (Option)

22.1 Overview

The D/A output unit 9539 can be used to convert the waveform data captured
with the recorder function into an analog voltage waveform (step waveform)
with a range of +6.4 V to -6.4 V.

9539 Analog waveform output

| D/A OUTPUT UNIT

25.6 DIV
R R 06.4V

Display screen

Zero position ~[ -

Voltage range/DIV
(magnification/
compression x 10

P - 6.4V

-25.6 DIV Lll‘_rrlJ

Sampling period

22.1 Overview



22.2 Specifications

Specifications measured at 230 + 50, relative humidity 35% - 80%, one hour

after power-on. Guarantee period is 6 months.

Output voltage

when measured with 8916, 8917, 8919, 8927, 8928 : + 6.4 V (250
mV/DIV)
when measured with 8918 : 125 mV/DIV

Temperature Recording

range (O /DIV) range (O0) Output voltage (V)
10 -90 to 421 -1.1359 (*1), -1.125 to 5.2625 (*2)
20 -90 to 842 -1.1359 (*1), -0.5625 to 5.2625 (*2)
50 -90 to 1200 -1.1359 (*1), -0.225 to 3, 5.2625 (*2)

*1: For recorded values lower than -900 , -1.1359 V is output.
*2: In the following cases +5.2625 V (DC) is output:
0 Recorded value exceeds the measurement range of the
thermocouple.
O Recorded value exceeds the upper limit of the measurement range.
00 Recorded value was taken in burnout condition of thermocouple.

Maximum output voltage

+ 6.4 V (open-load condition)

DC amplitude precision

* 0.2%f.s. (open-load condition)

DC offset precision

I+

0.1%f.s. (open-load condition)

Temperature
characteristics

DC amplitude: £ 0.02% f.s./O (typ.)
DC offset: + 0.02% f.s./O (typ.)

Output format

Unbalanced output (one side grounded), output ground directly
connected to frame ground

Output impedance

50 Q + 100 (DC)

Load impedance

1 kQ or more (DC), 10000 pF or less (possible drive range)

Output waveform

Step waveform (no smoothing filter)

Output resolution

12 bit (for output of data measured with 8916, 8917, 8918, 8919,
8928)
14 bit (for output of data measured with 8927)

Update rate

20 kS/s(max.) (corresponding to sampling rate of recording function)

Number of output 2 channels
channels
Output connector type BNC

Dimensions and mass

29.8(W)x 106.8(H)x 108(D)mm (not including projection), 1109

22.2 Specifications




Output voltage

The relation between the measured voltage (temperature) and the output
voltage is shown.

0 The output voltage of + 6.4 V (max.) applies to the open-load condition.
Use the unit with load impedances of 1 kQ or less. (At higher output
impedances, the waveform will be distorted.)

0 The output voltage can be checked (see system). ( iz Section 11.7.7)

e Using the 8916, 8917, 8919, 8927, 8928

v Measured voltage Output voltage
Measurement range, \S/?ltage rang%lv 71 +6.4V
output range rain range NOTE
P J x 25.6 DIV © o o
(magnification/ When magnification/compression is x 1,
compression:x 1) the D/A output voltage per 1 DIV of
measured voltage is 250 mV.
ove aov
Example
Voltage range When 20 mV DC was measured using
Strain range DIV the 20 mV/DIV range, the D/A output is
x -25.6 DIV 250 mV DC.
(magnification/ 777 6.4V
compression:x 1)
e Using the 8918
Measured Output voltage Measured Output voltage Measured Output voltage
temperature temperature temperature
— +6.4V — +6.4V — +6.4V
4210 @72 +5.2625 V 8420 72 +52625V —x—HZZ +5.2625 V
Higher than :
12000 :
12000 +3V
o0 EZ 4oV o0 Z 40V oo oV
-900 k224 0.225 Vv
900 77 -1.125V -900 M -0.5625 V ;
7] -1.1359 V 777 -1.1359 V -1.1359 V
Lower than Lower than § Lower than
-900 -900 : -900
6.4V —— 64V 6.4V
100 /DIV range 200 /DIV range 500 /DIV range
NOTE Example
When magnification/compression is x 1, the When 100 was measured using the 100 /DIV
D/A output voltage per 1 DIV of measured range, the D/A output is 125 mV DC.

temperature is 125 mV.

22.2 Specifications



22.3 Usage Precautions

I e The output connector ground of the D/A output unit 9539 is directly

connected to the frame ground of the 8846. Therefore it is essential to
connect the protective ground terminal of the 8846 to a good ground.
Otherwise, a potential may exist between the output connector and
exposed metal parts of the 8846.

¢ Do not apply an external voltage to the output connectors, to prevent
the risk of electric shock and damage.

A WARNING || ® When power to the 8846 is turned on or off, voltage spikes may be
_I present in the D/A output. Ensure that no equipment is connected to the

D/A output unit 9539 when turning the 8846 on or off.
¢ For reference, the intensity of the voltage spikes is shown below.

Power ON: approx. 6 Vp-p (approx. 100 ms)
Power OFF: approx. 4 Vp-p (approx. 100 ms)

/\ CAUTION The D/A output unit 9539 is designed only for use with the 8845 and 8846
MEMORY HICORDERSs. Do not use it for any other purpose.

0 When the D/A output is used, do not connect other equipment or measurement
objects to the input of the 8927 unit. Otherwise noise currents flowing in the

ground line may cause signal noise.
0 To minimize susceptibility to external noise, use a BNC-BNC cable.

22.3 Usage Precautions



22.4 Replacing Units

A WARNING [l © To prevent the risk of electric shock, be sure to turn the power to the
_I 8846 OFF before inserting or removing the unit.

* Fasten the screw securely, to prevent the risk of performance
degradation or damage.

This section describes how to install the D/A output unit 9539. To remove the
unit, reverse the procedure described below.

1. Disconnect all input cables and the thermocouple connection.
2. Turn power of the 8846 off and disconnect the power cord.

3. Grasp the BNC connectors on the D/A output unit and insert the unit into the
expansion slot.

4. Secure the unit by fastening the screw with a Phillips screwdriver, as shown
in the illustration.

] Cg:@
/ @
® %
A
|\ AC
-‘ A
Z @ . :
= @
_ .
®

22.4 Replacing Units



22.5 Output of a Waveform Recorded With the Memory
Recorder or Recorder Function

A waveform recorded can be output in two ways:

(1) Outputting data in memory on the unit or data read into the unit, specifying
the range for output, using the A/B cursors (vertical or trace).

(2) Using the "playback” function and supplying the data side to the output.
(Recorder function only)

0 Waveform data recorded with a sampling frequency of 40 kS/s (2.5 ms/DIV) or
above for the time axis are output in intermittent form. (At 2.5 ms/DIV, 1

point is output for every 2 points, and at 2 ms/DIV and 1.25 ms/DIV 1 point
for every 4 points.

0 Waveform data gathered with external sampling cannot be output.

0 The waveform data recorded with the maximum recording length in memory
recorder function can not be replayed. (Section 6.2.3)

0 For the waveform data measured by one channel, recording length of 10000
divisions, and range lower than 5mS/DIV time axis in memory recorder
function, it is not replayed when the data between A and B cursors is more
than 5000 divisions.

(1) Specifying output range with A/B cursors

Specify output range .
wﬁh A/B cursors 9539 ‘

22.5 Output of a Waveform Recorded With the Memory Recorder or Recorder Function



Method
- 1. Record the waveform data in memory recorder or
Ir?eeccoor:jde‘;h(;er V,;i\é%];%ren: f'Sn'\élt%?]Oé}/ recorder function or read the data from MO disk.
read MEM, RECfile from MO (.MEM, .REC file)
( = Section 13.6).
Display screen in 2. The data in the specified function are shown on
Memory recorder 2 the display when the data is read.

or recorder function

3 3. Scroll the waveform and use the A/B cursors
et I e it I (vertical or trace) to specify the range for output
Gttt ebiothte | USRI _

i . SINGLE ( = Section 19.2).
51 LEEI}
4. Press the | STATUS | key to activate the STATUS
tine/div; screen (memory or recorder).
N 00 When the D/A output unit is installed, the setting
» __@%?mm@s item A/B cursor playback appears.
me lleZOFF .
. 5. Move the flashing cursor to the Output channel
item and specify the channel of the waveform to

be output.

Eu'S Function key Meaning
i
H 3
--| \scroll mode

=3
o

o
D
<

3
LUk

OFF, CH1 to CH16 (channel where
waveform data are recorded)

3

Memory recorder

Status screen in l 4
or recorder function

xxk STATUS sx  RECORD (pagel) 98- 1-29
11:37:28

Eine/div: s 6. Move the flashing cursor to the mode item and

( orl select the output mode.

recording time: ARRdPERA] mAs

time/div zoom:

Function key

p Meanin
fornat: SINGLE display g

dot-line: LINE

: Output cursor-specified range once

recording medium:

M0
file name: (e ) . Output cursor-specified range
print mode: WAVE : Continu0u3|y
amooth print: OFF +

/B cursor playback {execute) — — 7
output charmell: - |
output charnelZ: [133 — 5
mode: SINGLE
— | 6
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7. Move the flashing cursor to the execute item of "A/B cursor playback".

Function key display Meaning

. Output cursor-specified range

{exec)

giiis

8. Press the [ exec ] key. The specified waveform range is output.
9. If "Output mode" is set to REPEAT, press the key when wishing to
stop the output.

(2) Using the "playback" function and supplying the data side to the output. (Recorder
function only)

Output of data in real time from D/A output unit

For details on playback, refer to Section 13.6.2.

Analog waveform
|—> 9593 —1

Real-time

playback
o 2

If the | STOP | key was pressed to force measurement stop while the D/A output

(A/B cursors, playback) is active, 0 V is output.

22.5 Output of a Waveform Recorded With the Memory Recorder or Recorder Function



Chapter 23
Maintenance

23.1 Cleaning of the Unit and Parts

(1) Main unit

A\ CAUTION Gently wipe dirt from the surface of the unit with a soft cloth moistened with a
small amount of water or mild detergent.

Do not try to clean the unit using cleaners containing organic solvents such as
benzine, alcohol, acetone, ether, ketones, thinners, or gasoline. They may
cause discoloration or damage.

23.1 Cleaning of the Unit and Parts



(2) Printer head

In normal use, the printer does not require periodic maintenance. However,
depending on usage conditions, the thermal head may become contaminated
by dust or paper scraps. If the print seems light or if there are dropped
sections, clean the head as described below.

. Press the key to call up the SYSTEM screen.
. Press the [ SELF CHECK ] function key.

1
2
3. Move the flashing cursor to the Printer check item.
4

. Press the [ CLEANING | key for about 5 seconds. During this interval, the
printer prints 100% black section.

Method 1

5. If this method does not alleviate the problem, perform the steps of cleaning
method 2 as described below.

Method 2 1. Moisten printer paper on the rear with dehydrated alcohol, and set the
paper in the printer. (If the front side of the paper is moistened, discoloring
will occur.)

2. Raise the head-up lever and move the printer paper back and forth to clean
the head.

Moisten this side with cleaning alcohol

0 Do not use organic solvents such as thinners.

0 After using alcohol, be sure that the printer is completely dry.

0 After extended use, paper residue (visible as a white powder-like substance)
may accumulate on the roller. While a small amount of residue has no adverse
effect, the roller can be cleaned using a air-blow brush (such as sold as a
camera accessory).

0 Always use the paper cutter integrated in the printer cover to cut printer
paper. If the paper is cut near the thermal head, a large amount of paper
residue may accumulate on the roller.

23.1 Cleaning of the Unit and Parts



(3) MO drive head

0 As a precautionary measure, the drive should be cleaned about every six
months of use.

0 Use the commercial MO drive head cleaner for cleaning.

~

INTERFACE FILE

9539
D/ GUTRUT UNIT

CH1

I O
v MAX

T APPLY
AL

—. 9 I]
HIEX] P— iB
Cleaning procedure

1. Turn the power of the unit off and insert the head cleaner disk into the disk
slot.

2. The MO drive automatically recognizes the disk as a cleaning disk and cleans.

3. After 10 seconds, cleaning is completed and the disk is automatically ejected.

3
o2
%83

When disconnecting a BNC connector, be sure to release the lock first, then
hold the connector and pull carefully. Using force to pull the connector without
releasing the lock, or pulling on the cable instead of the connector may
damage the connector.

/\ CAUTION
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23.2 Replacing the DC Power Supply Fuse

0 When the unit is powered from a DC source, and the DC power supply fuse
has blown, replace the fuse as described below.

O The fuse for the AC power supply is integrated in the unit and cannot be
replaced by the user. When the unit does not operate normally using the AC
power supply, contact a HIOKI service representative.

A WARNING || °!f the fuse has blown, an internal defect in the power supply section of
_I the 8846 may be cause. Check for defects before replacing the fuse.

e To prevent the risk of electric shock when replacing the fuse, turn
power to the 8846 OFF and disconnect the power cord from the AC
outlet. Also disconnect any input cables from measurement objects.

* Use only a fuse of exactly the specified rating and type. Never use a
different fuse or short-circuit the fuse holder, since this involves a
severe risk of electric shock and injury.

Type A melting fuse (NM), 12 A/250 V

Size: 6.4 dia. x 31.8 mm

Replacement procedure

1. Set the power switch of the 8846 and the intermediate switch on the DC
power supply cable to OFF.

. Disconnect the AC power cord and the DC power cord.
. Remove the old fuse from the fuse holder.
. Insert a new fuse.

a A W DN

. Reconnect the power cord and other cables.

Type A melting fuse (NM), 12 A/250 V
Size: 6.4 dia. x 31.8 mm

Close

23.2 Replacing the DC Power Supply Fuse



23.3 Removing the Battery Before Discarding the 8846

00 The 8846 incorporates a lithium battery for memory backup.
O Before final disposal of the 8846, remove the battery as described below.

AWARNINGIJ ° To avoid the risk of electric shock, be sure that all cables and the power
_I cord are disconnected before removing the battery.

¢ Dispose of the battery as prescribed in your community.

Removing the battery

1. Verify that the power is switched OFF.
2. Disconnect all input cables and the power cord.
3. Remove the 8 screws which fasten the rear panel, using a Phillips screwdriver.

23.3 Removing the Battery Before Discarding the 8846
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5. Pull the battery up and cut the positive terminal with a wire cutter.
6. Pull the battery further up.
7. Cut the negative terminal (under the battery) with a wire cutter.

Negative terminal
Pull up \
{ ]

Positive terminal

Cut

N \/NV
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23.4 Troubleshooting

If the unit does not seem to operate normally, check the following points
before requesting service.

Problem Check Ref. page
LED does not light when the Is power cord connected properly? 45. 46
unit is turned on. '
The screen and indicators do Has the fuse for the DC power supply blown?
not light when using the DC 454
power supply.
There is absolutely no variation | Is the "Pretrigger stanby" message displayed?
in the recorded waveform. (When pretriggering is activated, triggering 202

does not occur until the current waveform is
fully captured.)

Has the "Waiting for trigger" message

appeared? 200
Check the trigger settings.
Are all of the channels switched off on the 181
display?
Has the timer trigger been set? 215
There is absolutely no variation | Is the measurement range setting 184
in the recorded waveform. appropriate?
Has a low pass filter been set? 191, 193
The printed recording is non- Is the recording paper back to front? 54 57
existent. ’
The printed recording is very Are you using the correct (thermal) recording 21 57
faint paper? '
During memory recorder This is likely to be an aliasing error.
gggﬁg:‘?& ;[)?ethaepfgggp(;ing S Either switch to envelope mode, or make the 84, 109,
ti i tting faster. i
much lower than the expected | C oS Fange setting faster Appendix 6
frequency.
Recording lines are dense or Input signal contains ripple components. 191
blurred. Make suitable filter settings at input unit.
The keys are dead and do not | Has the unit been put into the key lock
respond. condition (message "KEY LOCK" appeared? 442

Press the KEY LOCK key to clear the key
lock condition.

Is the unit being remotely controlled ("GP-1B
REMOTE" is displayed), if the GP-IB

interface is being used?

If none of the above conditions apply, and the cause of the problem is not
understood, try performing a SYSTEM RESET.
All the settings will revert to the factory settings.
Try the following operation, 1 or 2.

23.4 Troubleshooting



System reset

Method 1 1. Press the key to call up the SYSTEM screen, and select the
Initialize item.

2. Move the flashing cursor to the (3) Initialize settings item and press the
[ exec ] function key.

For details, refer to Section 11.3.3.

Method 2  Turn the unit on while holding down the key.

=

M

@)
N Yo /

Turn unit on while pressing

key.

Service

If the unit is not functioning properly, check the "Troubleshooting” list. If a
problem is found, contact your dealer or HIOKI representative. Pack the unit
carefully so that it will not be damaged during transport, and write a detailed
description of the problem. HIOKI cannot bear any responsibility for damage
that occurs during shipment.

/\ CAUTION

23.4 Troubleshooting



Chapter 24
Error and Warning
Messages

24.1 Overview

Error messages
O Error messages are shown at the bottom of the screen.

O Error messages are displayed until the cause of the error is removed or a key
is pressed (in some instances, only the | STOP | key can be used).

O If the volume setting is ON (High, Medium, Low), an intermittent beep sound
is heard along with the error message.

24

Warning messages
O Warning messages are shown at the bottom of the screen.
0 Warning messages are displayed only once when the cause occurs.
0 Warning messages disappear when a key is pressed.

O If the volume setting is ON (High, Medium, Low), a single beep sound is heard
along with the warning message.

24.1 Overview



24.2 Error Messages

Error no. Message and explanation Reference
1 Set printer paper
Printer paper has run out. Load paper. 54
Then keep the PRINT key depressed for a while.
2 Set printer lever
Head up/down lever is raised. Lower the lever. 54

Then keep the PRINT key depressed for a while.

3 No Waveform data
There are no waveform data to be printed.

41 Bad A/B cursor position

Move A/B cursors to appropriate position. 406

24.2 Error Messages



24.3 Warning Messages

Warning no. Message and explanation Reference
201 Set printer paper
Printer paper has run out. Load paper. 54
Then keep the PRINT key depressed for a while.
202 Set printer lever
Head up/down lever is raised. Lower the lever. 54
Then keep the PRINT key depressed for a while.
205 Invalid key (measurement in progress)
Pressed key is invalid, because measurement is being carried out.
207 Auto setting failed 100 123
Automatic range setting was not completed successfully. ’
211 Auto store failed
212 Bad A/B cursor position 406
Move A/B cursors to appropriate position.
213 Invalid key (MEASUREMENT)
Pressed key is invalid, because 'measurement’ is ON.
300 Cannot start
Cannot start measurement from SYSTEM screen.
301 Invalid key (SYSTEM screen)
Pressed key is invalid, because SYSTEM screen is being
displayed.
302 Invalid key (MO screen)

Pressed key is invalid, because MO screen is being displayed.

303 Invalid key (monitor screen)
Pressed key is invalid, because monitor screen is being displayed.

324 Waveform processing not possible (averaging)
Waveform processing cannot be carried out, because averaging is
being used.

327 Invalid key (evaluation)
Pressed key is invalid, because waveform evaluation is being
carried out.

328 Invalid key (superimpose)
Pressed key is invalid, because superimpose function is active.

329 Invalid key (display format)
Waveform evaluation cannot be carried out, because display format
is not single screen or X-Y single screen.

24.3 Warning Messages



Warning no. Message and explanation Reference

330 Invalid key (recording length)
Memory segmentation and waveform processing cannot be carried 325, 386
out, because recording length is too long.

331 Invalid key
Recording length setting too high for averaging.

397

332 Invalid key (display format)
Waveform evaluation cannot be carried out, because display format
is not single screen or Nyquist display.

335 Invalid key (sequential save)
Waveform processing cannot be carried out, because sequential
save is active.

336 Invalid key (multi-block)
Waveform processing cannot be carried out, because multi-block
function is active.

337 Invalid key (roll mode)
Superimpose and waveform processing cannot be carried out,
because roll mode is active.

339 Invalid key (STATUS screen)
Pressed key is invalid, because STATUS screen is being
displayed.

340 Invalid key
Recording length not set.

341 Invalid key (multi-block)
Multi-block function is active. Number of units cannot be changed.

342 Invalid key
Recording length exceeds the remaining disk capacity. Use a
recording length within the available capacity.

351 Invalid key (trigger)
Pretrigger setting cannot be made, because all trigger sources are 202
OFF (free-run condition).

352 Invalid key (CHANNEL screen)
Pressed key is invalid, because CHANNEL screen is being
displayed.

353 Invalid key (trigger)
Pretrigger cannot be used with external sampling.

361 Cannot print

Choose a shorter logging cycle. 94, 268

24.3 Warning Messages



Warning no. Message and explanation Reference

380 No data in reference memory block
There are no data in the reference memory block for the multi-
block function.

381 Same setting for reference memory block and current block
Reference memory block and currently used block are set to the
same values.

382 No waveform data
Display screen cannot be used because there are no waveform
data.

383 No memory waveform data
Record waveform data with FFT processing using memory
function.

384 Invalid reference memory block recording length

The recording length of the reference memory block is different
from the recording length of the current block. Record data with
same recording length.

385 Invalid key (FFT)
Pressed key is invalid, because FFT function is being used.

386 Invalid key (recorder)
Pressed key is invalid, because recorder function is being used.

388 No waveform evaluation area

) 366
Create waveform evaluation area.

390 Invalid key (upper limit)
Setting cannot be higher than upper limit.

391 Invalid key (lower limit)
Setting cannot be lower than lower limit.

392 Invalid key (2 units use)
Recording length cannot be set to higher value because 2 units are 85
being used. Reduce number of units.

393 Invalid key (4 units use)
Recording length cannot be set to higher value because 4 units are 85
being used. Reduce number of units.

394 Invalid key (8units use)
Recording length cannot be set to higher value because 8 units are 85
being used. Reduce number of units.

396 Out of range
Setting range of variable function is exceeded.

397 Out of range
Setting range of scaling function is exceeded.

398 Out of range
Setting range of variable function after scaling is exceeded.

85

243

244

405 File access error
File access during store or format operation failed

408 Cannot record
A disk access could not be made rapidly enough. Either the files 296
are excessively fragmented or there is another fault on the disk.

24.3 Warning Messages



Warning no. Message and explanation Reference

418 Cannot playback (external sampling)
Playback cannot be carried out, because waveform was recorded
with external sampling.

419 Cannot playback (not a loaded waveform)

420 Invalid key (X-Y display)
Pressed key is invalid,, because current display format is X-Y
display.

421 Syntax error

Equation contains a syntax error. Correct equation. 327, 328

422 Cannot copy equation

Copy function cannot be carried out, because the copy source
equation contains a Z number higher than the copy target
equation.

330

423 Halt the calculation.
Pressing the stop key halts calculation.

424 Octave processing error
Octave processing cannot be carried out, because the frequency
range uses external sampling.

440 Invalid key
Other unit set to logic input.

445 Data with faster range than 5 ms/DIV cannot be played back.

446 A trigger filter could not be set with current time axis range. The

filter is invalid. 207

447 Data cannot be loaded
In multi-block mode, waveform cannot be loaded into an empty 389
block.

450 No waveform data
Transfer could not be carried out, because there are no waveform
data.

451 Adjustment of auto-balance failed

452 Cannot transfer.

Too long recording length in memory recorder function.

The waveform data is measured by time axis range; 1.25 or 2
ms/DIV, using the 8927 1 unit.

454 Invalid key
The time axis cannot be set differently from the original recorder
waveform.

455 Cannot start.
"FILEtoMEM" has already been executed up to the end.

119
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Warning no. Message and explanation Reference
500 Cannot read. (MO)
There are more files than can be handled by the 8846, and 287
therefore correct information cannot be displayed.
501 Cannot write (write protect) 284
MO disk is write protected.
502 Cannot be created (path name)
The directory cannot be created because the path name is too
long.
503 Cannot be created (no name)
A directory cannot be created without a name. Enter name.
504 Cannot be created (same file)
The specified file already exists.
505 Cannot be created (reserved device name)
This file name is a reserved device name. Select another name.
506 Cannot store (same name)
The directory cannot be saved with an existing directory name.
507 Cannot store (reserved device name)
This file name is a reserved device name. Select another name.
508 Cannot store (read only)
The specified file is read only. Cannot overwrite.
509 The file is read only.
This command cannot be executed for the file or read only
510 Cannot change (no name)
Enter name
511 Cannot change (same file)
The specified file already exists
512 Cannot change (reserved device name)
This file name is a reserved device name. Select another name.
513 Cannot read
Cannot read this file data.
514 Cannot read
Cannot read the file information
515 No waveform data
Store could not be carried out, because there are no waveform
data.
516 No waveform evaluation area
Store could not be carried out, because there is no waveform
evaluation area.
517 This medium is not supported.
518 Cannot read this media
This disk is not formatted, or has a format which cannot be read by 320
the 8846.
519 File read error occurs
The file may be corrupted.

24.3 Warning Messages



Warning no. Message and explanation Reference
520 Cannot make a file 289
No more files can be created in the current directory. 295
521 Version mismatch
This file was created on a later version of the 8846 and cannot be
loaded.
522 File error occurs
This file format is different from the correct format.
523 Cannot playback
This file data is not recorder waveform data.
524 A FILEtoMEM operation is not possible
Because this file contains recorder function waveform data.
525 Insufficient capacity of media
No more recorder waveform data can be recorded, because there 301
is not enough remaining capacity on the media.
526 Cannot playback (external sampling)
Playback cannot be carried out, because waveform was recorded 304
with external sampling.
527 Invalid key (start time)
Start time cannot be later than end time.
528 Invalid key (end time)
End time cannot be earlier than start time.
529 Cannot format 284
The disk is write protected.
530 Cannot store (number of files)
The number of files in the current directory exceeds 10,000.
531 Cannot make (number of files)
The number of files in the current directory exceeds 10,000.
532 Saving is not possible.
Either there is no disk in the drive, or the disk is not formatted
correctly. A screen bitmap file cannot be saved.
533 The MO disk is not installed.
Insert the MO disk.
534 MO disk drive error.
An unrecoverable hardware error was detected on the MO drive.
535 Completed successfully with retry 453
The MO disk has defects, or the heads need cleaning.
536 Insufficient MO capacity
Writing a file was abandoned. This file has not been saved 301
correctly.
537 Cannot playback.
Playback could not be carried out, because there are no waveform
data.
538 Cannot playback 448

Recording length setting too high for playback.

539 Cannot start
'FILEtoFFT’ has already been, executed up to the end.

24.3 Warning Messages



APPENDIX 1

Appendix 1 Glossary

-% RH Relative humidity (relative amount vs. saturation amount of
moisture vapor in one cubic meter)
A
A/D Conversion of an analog quantity into a digital quantity
A/D converter Device for analog-to-digital conversion
AC Abbreviation of "alternating current".
Active Low An action is performed when the signal voltage state changes
from High to Low.
Aliasing Phantom signal components; a phenomenon that occurs if
sampling frequency is low in relation to the frequency of the
sampled signal ( > Appendix 2.1, 2.2).
Analog Continuous physical quantity such as voltage or current
ANSI American National Standards Institute; also used for standards
issued by this institute.
Attenuator Device for reducing the level of a signal
Averaging Determining the mean of a certain number of data.
B
Bit Smallest unit of binary information
Byte Unit of information. 1 byte is made up of 8 bits.

APP
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APPENDIX 2

Channel (CH)

Input signal route

Channel crosstalk

Interference between signals in adjacent channels

Chart

Printout of recorded waveform

Chart speed

Paper feed rate at which the chart was created

Chassis

Metal frame of the unit

Comment

A string input by the user. Also measurement conditions and
other information printed for all functions.

Common mode

Voltage between ground and measurement input line

CPU

Abbreviation of "central processing unit”, the central component
of a computer

Crest factor

Peak value/rms value

Cutoff frequency

Point where the filter output amplitude is 1/v/2 of the input.

D

D/A Conversion of a digital quantity into an analog quantity

D/A converter Device for digital-to-analog conversion

dB (decibel) Unit for expressing the ratio of attenuation or gain, for voltage,
current, power etc.

DC Direct current

Digital Discrete physical quantity

DIV (division) Increment on display or printout

Dot One display point on the LCD screen. Also, a point on a

waveform without interpolation.

Dynamic range

Ratio of maximum vs. minimum amplitude that can be
displayed

E

Envelope A curve connecting the peaks of successive cycles of a signal

F

FFT Abbreviation of "Fast Fourier Transform" ( > Appendix 2.2)
File A collection of data on a medium such as tape

Floating Electrical circuits that are configured separately and kept apart

Full-span voltage

Voltage range that can be expressed by 20 DIV

Appendix 1 Glossary



APPENDIX 3

G
Gain Difference between output and input in decibel
GND Ground, reference potential
GP-1B Abbreviation of "general-protocol interface bus", an 8-bit bus
standard used mainly for measuring equipment
I
Interface Device for allowing data exchange between 8846 and a
computer.
Isolation Separation of electrical circuits from each other
L
LCD Abbreviation of "liquid-crystal display"
LED Abbreviation of "light-emitting diode"
Logging Numeric expression of sampling data
Logic-level Waveform expressed as High and Low level

Low-pass filter

Filter that passes through only signals below a certain
frequency

M

Maximum allowable input

Maximum voltage that may be applied to the input terminals of
the input unit.

Maximum floating voltage

Maximum voltage that may be applied between ground and an
input unit.

Memory A device for storing digital data
@)

Offset Amount of shift in relation to 0 V when scaling is used
Option Non-standard accessory for the unit

P

Parameter Signal waveform attributes such as maximum value, rms value,

etc.

Peak hold Retaining the maximum value at a frequency point
Pretrigger The condition of the signal before triggering occurred
Probe Signal line for supplying the signal to the input

PT Abbreviation of (voltage) "potential transformer”

APP
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APPENDIX 4

RAM

Abbreviation of "random access memory"

Recording length

Total amount of sampling data expressed as number of
increments

Ripple component

AC component of noise

RMS (rms) Abbreviation of "root mean square" value, also called effective
value. For alternating current, the value identical to the direct
current work.

ROM Abbreviation of "read-only memory"

S
Sampling Measuring an analog waveform at regular intervals

( = Appendix 2.1)

Sampling data

Data gained by measuring an analog waveform at regular
intervals and converting the results into digital data

Sampling rate

Rate at which sampling carried out; sampling frequency

Scaling Conversion of voltage value into a specified unit
Scroll Moving data shown on screen up/down or right/left
Slope Slanted section of a rising or falling voltage
Storage Storing measurement data in the internal memory
T

TFT Abbreviation of "thin film transistor"

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.

Trigger source

Signal that serves as trigger

U

Unbalanced input

Using a two-pole input in such a way that one pole carries the
signal referenced to the other pole

W

Word A unit for expressing digital data. The digital data for one input
signal point after conversion.

Z

Zero adjust

Matching of zero position and actual ground level

Appendix 1 Glossary



APPENDIX 5

Appendix 2 Reference

Appendix 2.1 Memory Recorder Function, Recorder Function

Sampling

O The 8846 converts the input signal (analog value) into digital form and
performs all internal processing in the digital domain. The analog-to-digital
conversion is achieved by sampling, that is measuring the signal level at
regular intervals.

O The interval between the measurement instances is called the sampling cycle
(unit: seconds).

O The number of measurement instances per second is called the sampling rate
or sampling frequency. It is the reciprocal value of the sampling cycle (unit:
samples per second, or Hz)

Measurement

|+4 Tin:e

Sampling period

APP
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APPENDIX 6

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.

«— Actual input
signal

Observed waveform

Aliasing occurs because sampling period is
longer than input signal period.

Sampling period |

O 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.

0 Sampling theorem

ES = 2LFINAIK e eeeereeeeomeeeemeeieei e @

Fmax: Highest frequency component to be measured
Fs: Sampling frequency (Nyquist frequency)

O 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.

Appendix 2 Reference



APPENDIX 7

Measurement limit frequency

O The sampling theorem says that the sampling frequency must be twice as high
as the signal frequency in order to be able to restore the original waveform.

O But in order to reproduce a sine waveform with peaks intact, about 25
sampling points per cycle are required.

O Because the time axis range setting determines the measurement limit
frequency, this setting should be set as high as possible.

A
\/

Signal cycle
TIME/DIV Sampling period | Me&asurement limit
frequency
500 p 5u 8 k
Im 10u 4k
1.25m 125 p 3.2k
2m 20 p 2 k
25m 25 1.6k
5m 50 u 800
10 m 100 p 400
20 m 200 u 200
50 m 500 u 80
100 m 1m 40
200 m 2m 20
500 m 5m 8
1 10 m 4
2 20m 2
5 50 m 0.8
10 100 m 0.4
20 200 m 0.2
50 500 m 0.08
60 (1min) 600 m 0.067
120 (2min) 1.2 0.033
300 (5min) 3 0.013
600 (10min) 6 0.007
1200 (20min) 12 0.003
3600 (1h) 36 0.001

APP
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APPENDIX 8

Appendix 2.2 FFT Function

FFT

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.

Concept of time domain and frequency 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 below 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.

h

Time domain

N ;

Frequency domain
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APPENDIX 9

Fourier transformation and the Inverse Fourier transformation

The following equations define the Fourier transformation and the Inverse
Fourier transformation.

F@) = S1101= |« 1omexp(iogdt ®

(=S F@) =352/ % Flw)lexpiodde — @

The function F(w )generally results in a complex number, and can be
expressed as follows.

F(w) = |F(w)|0exp(jo (w)) = [F(@)|D @ (@) @

|F(w)|: Absolute value spectrum of f(t)
¢ (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 (@). The figure below shows F(w ) in vector form.

Imaginal

Fw)
S
o)
< Yo (@)

> Real
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APPENDIX 10

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) fout(t)
INPUT ey — O UtPUL
Fin(w) H(w) Fout(w)

Stationary Linear System

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

Rl
fout(t) = ]_x fin(t )Oh(t-t )dt ®

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(w ), H(w ), and w are defined asO
follows

Fin(w ): Fourier transformation of fin(t)
Fout(w ): Fourier transformation of fout(t)
H(w ): Fourier transformation of h(t)

w : Angular frequency

Fout (0)) - Fin((o )DH(Q)) ............................................... @

Therefore, when fin(t) and fout(t) are measured, the system transfer function
H (w) and the unit impulse response h(t) can be obtained by performing an
FFT operation and an inverse FFT operation.
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APPENDIX 11

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 = 2IFIM@X -+ weeeeeeeeeeeesmeie s ®
Fmax: Highest frequency component to be measured
Fs: Sampling frequency (Nyquist frequency)
O 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.
O 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.

Time domain Frequency domain
f(t) F(w) » Section
observed on
screen

Input signal > >
nput signa \/\/ - +'\
MaX Fsip @

wor  PUIPIIOITENIL |

Fs > 20Fmax

Y

Fs > 20Fmax

Fs > 20Fmax ¢

Sampling

ween [ LT, D] T

Fs < 20Fmax

v—>

Fs < 20Fmax

- 4 \
, ~ - ‘\
II T \ ’
Fs < 20Fmax - s ! t £ >

l Overlapped parts seem folded back
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APPENDIX 12

Anti-aliasing filter

O 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.

O The 8919 FFT analog unit incorporates an anti- aliasing filter and therefore
allows the 8846 to perform FFT analysis without being subject to aliasing.

Anti-aliasing filter

Input signal (== | Frequency components more than |——

1/2 of sampling frequency are cut.

Example 1  When an anti-aliasing filter is not used.

Input signal
zl: STR w: (Linear) x: (Time) CH1
+2. 009 Y
.00 v
4 +. 000 = +10. Hims
FFT

z7: PSP w: LOG-MAG  x: LOG-He CH1
+3. 009 dB

109.0 & overall 4. 7AGFHI0
100+ 49

Spectrum where frequency components higher than
1/2 of sampling frequency cause aliasing. Components
that do not actually exist are observed.
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Example 2 When an anti-aliasing filter is used.

Input signal
zl: STR w: (Linear) wx: (Time) CH1
+7.
2.000 V
v +0. 000 = +10. Bims
Anti-aliasing filter I
zl: STR w: (Linear) wx: (Time) CH1
+2.000 Y
v
v +A. 000 = +10. BBms
FFT
g7: PSP w: LOGMAG  x: LOGHz CH1
+3. 000 dB
-1@@.@ dB movera.ll —4 666E+@@
1} 180Hz AfkHz

Aliasing spectrum components are effectively removed.
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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.

1000 points
| |

VIRVIRVER VAR

Waveform as calculated
by FFT processing

A A [
VARAVERVARIRV/
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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.

Input signal K

(Time)

zl: v STR w: (Linear) x:

CHL

+10. Boms

} FFT

FSP y: LOGMAG x: LOG-Hz

g7:
+3. 000 dB

CHL

..overail .—2.953E¥@@

00 B
130k

43kHz

Spectrum having small leakage

Input signal TR v (Lirear) x: (Time)  CHI

gl: 5
+2. 000 Y

2.0V

+H. 0080 = +10. Bmz

F5F y: LOG-MAG  x: LOG-Hz CHL

g7:
+3. 000 dB

100 B
136t

...overail .—2.952E¥§®

Spectrum having large leakage
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Window function

O When a limited segment of the input signal is captured, a function can be
applied to reduce the leakage error.

O This function is called the window function.

0 To minimize the leakage error, a suitable window should be chosen which
matches the type of input signal.

O Possible window types include rectangular, Hanning, exponential, flat-top,
minimum, force, etc. In the 8846, three window functions (rectangular,
Hanning, exponential) are available.

O 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.

0 Rectangular window

.
«— Stored waveform

Input waveform

Waveform assumed by A A LA LA A LN A, /\/\«\/\‘

FFT processing

Rectangular window >

Waveform after window
processing
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0 Hanning window

ANAANN

\
avelom aseumed by WAMNMANAN
AVAVERVAVARVATE

Hanning window

Waveform after window JA /\ /\ /\ N
processing \/ \/\/ \/\/ \/

[l Exponential window

Input waveform /\ AN
\/ V V V
Waveform assumed by /\ /\ r\ /\ /\
FFT processing AW AW AW

Exponential window \

Waveform after window /\/\ /\/\/\ /\/\/\ A -
processing \/v\/v v\/ - v VVV
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Appendix 3 Reference Table

When carrying out measurement with a time axis range faster than that of

following table using the MO disk which has had frequent file additions and
deletions made, the resulting fragmentation may cause recording to be lost,

and the measurement to stop.

The fastest time axis range which the fragmented file does not cause recording

to be lost.
(Unit: ms/DI1V)
The number of channels to be used

MO disk

1ch 2 ch 4 ch 8 ch 16 ch
128 M 20 50 100 200 500
230 M 10 20 50 100 200
540 M 5 10 20 50 100 (50)
640 M 2.5 5 10 50 (20) 100 (50)

(' ): when overwriting

Appendix 3 Reference Table



- A -
A4 print .............................................................. 272
ABS 337
AND/OR .......................................... 201' 210’ 216
Absolute value 337
AC power CONNECLON -+ v 45
AC power Supply ............................................... 44
AC power SWItCh 44
ACCESSOITES i 21
AliaSing ............................................... Al, A6, All
ACOS 341
ACR ............................................................. 143’ 158
Al QUL 363
ANalog INpUL e 7,23,178, 181
Ana|og trigger ........................................... 14, 204
Analysis channel - 17, 141
Anti-aliasing filter oo 32, 130, 193
ATC-COSINE e 341
AFC-SINE - 341
AI‘C-tangent ....................................................... 342
Area Value 359
AS'N .................................................................... 341
ATAN 342
AUTO ............................................................ 14’ 200
Auto correlation function o 143, 158
AUTO key ............................................ 5, 100’ 123
Auto range function e 100, 123
Auto QAN v 292
Autoscroll 416
AUTO STOP .............................................. 14, 200
Average value - 357

Averaglng .................................................... 18’ 393

Index

| |

BaCkIlght SAVEL -+ rrrrrrrrmrrrrmres 234
Block d|5p|ay ........................................... 425, 430
BUSY ........................................................................ 7
-C -
CCR 143. 164
CH SET ...................................................... 179’ 422
CHSET key ............................................. 179, 422
CHAN key ....................................................... 5, 59
Channel selection - 227
Clock Setting .............................................. 60, 221
Coherence function o 143, 168
Comment input ............................................... 247
Common |Ogarithm ........................................ 335
COH .............................................................. 143,168
COPY .................................................... 5, 271, 272
COPY key ............................................ 5, 271, 272
COS 341
Creating a directory s 316
Cross power Spectrum -« 143, 162
Cross-correlation function - 143, 164
CSP v 143. 162
CURSOR .......................................................... 5’ 62
CURSOR keys ............................................... 5’ 62

Cutoff frequency - 25, 27, 29, 32, 34, 191, A2



INDEX 2

-D -
Dark oo 181, 268
DC power SUpp|y .............................................. 44
DC power supply connector e 9
De|eting afile. 312
Dileting a directory - 311
D”: .............................................................. 328, 338
D”:2 ............................................................ 328’ 338
DISP oo 5. 59
DlSP key .......................................................... 5’ 59
Dlsplay check - 254
Display format - 15-17, 86, 113, 134
DISpIay graph ................................................... 183
Dlsplay scale 144’ 332
Dynamic FANQE 17, A2
-E -
Editor oo 362, 368
EJECT button .................................................. 285
end time 305
Equatlon Input ................................................ 326
Equation NUMDELE e 330
Eraser .................................................................. 371
Error ........................................................... 459, 460
Evaluation period ........................................... 365
Event mark o 296, 305, 428
EXP ...................................................................... 337
EXponentiaI ....................................................... 337
Exponential averaging 396, 403
EXT SMPL ................................................. 13’ 438
EXT TR'G ................................................... 13' 436
External trigger ....................................... 14, 436
UL -+ e 240

-F -
FEED ..................................................... 5’ 264, 272
FEED key ........................................... 5’ 264, 272
FFT 17, 74, 127
FFET analysis mode e 17, 140
FFET channel mode e 17, 129
File information 288
File key .............................................................. 5,59
File list - 287
FILE to FFT function o 309
FILE to MEM function e 309
Filter width - 205
Floating decimal point e 328
Format ................................................................. 320
Four arithmetical operation - 337
Fourier transform - A9
Frequency .......................................................... 358
Frequency range ............................................. 130
Function keyS ..................................................... 62
FUSE oo 12, 21, 34, 39, 44, 454
Fuse holder - 9, 39, 454
Fuse replacement ........................................... 454

-G -
General specification - 11
GO ............................................. 348, 362, 439, 440
GO&NG .............................................................. 362
Grid Setting ....................................................... 229
Ground terminal -« 7, 44

-H -
HELP - 5, 425’ 314
HELP key ........................................... 5, 425, 314
Handle -« 9
Hard COPY s 271
Head up/down lever o 54
Hlstogram ............................................... 143, 159



-] -
IMP ................................................... 129' 143, 166
|N .......................................................................... 348
INT o 327’ 340
INTZ2 327’ 340
Initialization of setting item oo 221
Initialize Setting ............................................. 458
|nput cable 39
|nput COUp“ng .................................................. 187
|nput UNIt Slot 7
Installation environment o 43
Installation orientation e 41
Interface ............................................................. 257
Intermittent print .......................................... 237
Interpolation function-----15-17, 93, 116, 147
Inverse trigonomMetric 342
-J -
JOG Contl’Ol ............................................. 5, 60, 61
-K -
Key check o 253
KEY LOCK ................................................... 9’ 442
Key loCkC - 9, 442
- L -
LCD backlight ON/OFF oo 234
LCD backlight saver e 19, 234
LCD SCIrEEIN - rrrrrrrrrermsssssssseeciiiiii 5
LED CheCk ......................................................... 251
LEVEL MON .............................................. 5’ 420
LEVEL MON key ..................................... 5, 420
Leakage CIFFOK - Al5
Level monitor screen e 420

INDEX 3

Linear Spectrum -« 143, 152
List and gauge function oo 233
List print ..................................................... 19, 273
LOG s 337
LOgiC input ......................................... 23, 178-180
LOgiC prObe ................................................... 24’ 48
Logic probe connection - 48
LOgiC trigger .............................................. 14, 211
Low-pass filter - 25, 27, 29, 32, 34, 191, A3
-M -

Maximum allowable input - 3, 13, 25-29,
32, 34, 58

Maximum floating voltage - 3, 25-30, 32, 58
Maximum sampling speed - 11, 25, 27, 29,
32, 34

Maximum value - 357
Measurement limit frequency - A7
Medium dark 181
MlC ...................................................... 13, 115, 441
Minimum value 357
MO ........................................................................ 284
MO check 255
MO drive head clean e 453
MO drive 0peration e 285
MO key ............................................................. 5, 59
MOV ................................................... 324, 328, 338
Moving AVEFAQE 338

-N -

Natural |Ogarithm .......................................... 337
NEW data - 136
NG 9, 13, 348, 362, 439
NG evaluation output o 439
NoOrmMal 181
Normal print .................................................... 264
Nyquist frequency - A6, A1l




INDEX 4

-0 -
O CT o 143, 170
Octave analysis s 143, 170
Octave filter - 146
Option ............................................................. 21. A3
Optional accessories 21
OQUT 348, 362

-P -
Paint 368
Partial print ........................................ 15, 16, 269
Peak hold - 398, 403
Peak value dlSpIay ......................................... 138
Period 358
PhySical format oo 321
Playback .................................................... 304, 448
Position display - 425, 426
Power Spectrum ..................................... 143, 156
pre_trigger .......................................... 14, 202, A3
PRINT o 5, 13, 264’ 434
PRINT key .................................................... 5, 264
Printer 7, 267
Printer check - 252
Printer head cleaning - 452
Printer recording format oo 260
PSP - 143, 156

-R -
Reading stored data o 302
Real time print ................................................ 279
Recording a voice memo o 115, 441
Recording |ength ........................................ 15, 85
Recording medium 117
Recording TIME 112
Reference data 136
Remote terminal 9
Rename - 313
Repeat ................................................. 14’ 200, 306
REVEISE v 373
RMS .......................................... 143, 154, 187’ 357

RMS Spectrum ........................................ 143, 154
RMS Value ......................................................... 357
Roll mode - 94
ROM/RAM CheCk ............................................ 250
Root ...................................................................... 337
-S -
Safety SymbOI ...................................................... i
Samp“ng ...................................... 84, 107, A4, A5
Sampllng frequency ........................................ A5
Samp“ng FAE oo A4, A5
Samp“ng Speed ................................................. 11
Scaiing .................................................. 19, 240, A4
SCroll 414, A4
Searching file 317
Select key ........................................................ 5, 60
Self check 249
Sequential save function oo 384
SHUTTLE Control ........................................ 5, 60
SlN ........................................................................ 340
SHNE 340
Slngle ................................................... 14’ 200’ 306
S 324, 328, 338
Siope ..................................................................... 206
Smooth prlnt ............................................. 15. 262
Sorting files 319
Source channel 204
SQR ..................................................................... 337
Stand ................................................................. 7. 42
Standard deviation 359
Start tIime oo 215, 305
START ..................................... 5, 13, 62, 295, 433
START key ............................................ 5, 62, 296
STATUS 5, 59
STATUS key .................................................. 5, 59
Stop MOde -+ 18, 350, 362, 364
Stop Operatlon ........................................ 104, 125
Stop TIMNE 215
Storage waveform - 151
Storing data 289
STOP 5, 13, 62, 434
STOP key ........................................................ 5, 62



Store QAL -+ e 377
STR ...................................................................... 151
Superimpose ....................................................... 95
SymbOIS ........................................................... III, v
SYSTEM - 5, 59, 220
SYSTEM key ........................................ 5, 59, 220
System reset 223, 458
-T -
TAN ...................................................................... 341
Tangent ............................................................... 341
Thermocouple conNECt e 50
Time axis magnification o 98, 109
Time axis range ....................................... 84, 107
Time interval - 215
Time to maximum value e 357
Time to minimum value e 358
Timer trigger ............................................. 14’ 215
Trace CUISOE e 407
Transferring data o 119
TREF - 143’ 160
TR'G OUT ............................................. 9, 13’ 437
Trigger ................................................. 14, 199, A4
Trigger filter - 14, 205
Trigger level - 14, 205
Trigger MOAE 14’ 200
Trigger SlOpe ..................................................... 205
Trigger SOUICE v 14, 201
Trigonometric function e 340
-U -
UNAO e 376
Unit impulse responsg oo 143, 166
Using the A/B cursor s 406
-V -
VALUE 5 61
Variable display fun oo 15, 16, 195
VOltage axis FANQE 184

Volume Setting ................................................ 236
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- W -
Warning .............................................................. 461
Waveform evaluation - 18, 361-366
Waveform parameter calculation - 344
Waveform parameter evaluation - 348
Waveform processing - 19, 323-325
WiINdow - 132, 157
Window function o 132, A16, A17
WiNdow-in trigger e 14, 208
Window-out trigger o 14, 208
Write prOteCt .................................................... 284
WV 141
W2 e 141
- X -

XY QA v 343, 360
X_Y plottlng ......................................................... 90
-7 -

Zero adjustment .............................................. 190
Zero pOSition ............................................ 189, 195
- Others -

Ist differential oo 327, 339
1st |ntegra| ............................................... 327, 340
2nd differential oo 327, 339
2nd integrai ............................................. 327, 340
8916 ANALOG UN'T .................................... 25
8917 DC/RMS UNIT 27
8918 TEMPERATURE UNIT oo 29
8927 ANALOG UN'T .................................... 32
8928 STRA'N UN'T ........................................ 36
9437 CONNECTION CABLE -+ 39
9574 |NPUT CABLE ....................................... 39
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