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Introduction

Thank you for purchasing this HIOKI "8845 MEMORY HiCORDER."
To get the maximum performance from the unit, please read this manual first,
and keep this at hand.

Introduction



Inspection

- 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.

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

Accessories

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

(DC supply 10 - 30 V: class A melting fuse (NM) 12 A/250 V,
6.4 dia.<31.8 mm)
[ ] Instruction Manual
[] Protect cover
[] DDS tape (90M)
[ ] Recording paper attachment
[ ] DDS cleaning tape

[ NG Y S S S Y

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.

/\ DANGER I

During high voltage measurement, incorrect measurement procedures
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

* 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.

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

Indicates a grounding terminal.

Indicates a grounding terminal for measurement.

Indicates a fuse.

Indicates AC (Alternating Current).

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 Indicates that incorrect operation presents extreme danger of
e accident resulting in death or serious injury to the user.

/\ 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.

/A\ CAUTION

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

Symbols used for setting and operating steps

Method
Operation Indicates a setting or oper:fltm.g 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.
= =" ( Iz 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

A WARNING|J] The unit should always be operated in a range from 5C to 40C 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

N DANGER - Before connecting the unit, make sure that the power supply voltage
matches the rated power supply voltage of the 8845 ( = 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

* Be sure to connect the ground terminal to a good ground ( i 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.

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

(4) Before powering on

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

- The power switches of this unit are separate for AC power (power switch on
8845) 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 8845
will operate also if the power switch is set to OFF.

Notes on Use
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(5) Probe Connection, Measurement Voltage Input

/\ DANGER I

¢ Maximum input ratings for the analog units 8916 - 8919, 8927, and 8928
and the input terminals of the 8845 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 8845 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.

e The 8927 ANALOG UNIT is not isolated from the ground of the 8845
(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. ( - 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 -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

Notes on Use
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/A WARNING i The logic units all have and the 8845 have a common ground.

(6) Replacing the fuse and input units

/A DANGER 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

* 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.

* 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

1‘ 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
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(10) Shipping

Remove the printer paper from the unit. If the paper is left in the unit, paper

/\ CAUTION IS
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

- In the event of problems with operation, first refer to Section 23.5, "Trouble
shooting".

- Carefully read and observe all precautions in this manual.

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 DDS Tape

Explains how to store data on DDS tape and how to read stored data.

Chapter Summary



Chapter 14

Chapter 15

Chapter 16

Chapter 17

Chapter 18

Chapter 19

Chapter 20

Chapter 21

Chapter 22

Chapter 23

Chapter 24

Appendix

Calculating Waveform Data

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

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.

Waveform GO/NG Evaluation

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

Memory Segmentation Function

Explains the memory segmentation function which splits the internal memory
into blocks for storing waveform data.

Waveform Averaging

Explains the waveform averaging function which serves to remove noise
components from the waveform.

Using the A/B Cursors / Waveform Scrolling

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

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

External Input/Output Connectors / Key Lock Function

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

Using the D/A Output Unit 9539 (Option)
Gives specifications and usage details of the optional D/A output unit 9539.

Maintenance

Describes maintenance and fuse replacement procedures.

Error and Warning Messages

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

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

Chapter Summary



Chapter 1
luct Overview

1.1 Major Features
(1) Storage capability using DDS tape

Waveform data and parameter information can be recorded on DDS tape.

(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

- The built-in printer delivers waveform printouts on the spot.
- 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, 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

- The 8916 ANALOG UNIT, 8917 DC/RMS UNIT, 8918 TEMPERATURE UNIT,
and 8919 FFT UNIT can be used in the 8845.

- 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

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

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

- FFT function with 12 analysis patterns

(10) Trigger function

- Digital trigger circuit
- 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 DDS tape can be transfered to
a personal computer with using the supplied utility software.

1.1 Major Features



1.2 Ildentification 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 Jkey
® [AUTO | key

@ [PRINT | key
[ COPY Jkey

© [FEED Jkey

Select key

@ JOG key

@ SHUTTLE key

1 CURSOR keys

[ START ] key

® [ STOP | key
[ LEVEL MON. | key
@ [ CH. SET | key

[HELP ] key

® [F1]-[F5 Jkeys

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 DAT screen which serves
for making DAT recorder settings ( iz Chapter 13).

Pressing this key activates automatic setting of X and Y
axis range values for easy reading ( & 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 ( =z 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 ( > 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 ( =@ 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 The supplied power cord must be plugged in here.

@ Input unit slots 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
@) Ventilation slots
Fastening screw Secures the plug-in unit.

Expansion slot 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)

@) Indicator DAT drive activity indicator, showing whether a tape is
inserted and indicating the operation status
( > Chapter 13).

@ DAT insertion slot The DDS tape is inserted here.
@ Tilt support Serves to tilt the unit upwards.

1.2 Identification of Controls and Indicators
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@ Ventilation slots
@ Handle

Serves for transporting the 8845.

Logic probe connectors Input connector for the logic input section, designed for

@ MIC (microphone)
connector

Trigger connectors

KEY LOCK switch

Remote terminals

NG evaluation output
terminal

External sampling
terminal

@ DC power supply
connector

Fuse holder
Ventilation slots

the dedicate logic probes (CH A, CH B, CH C, CH D)
( iz Chapter 3).

For connection of a microphone ( = Chapter 21).

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

When this switch is set to ON, all keys of the 8845 are
inactive. The key lock condition is maintained also when
the power is switched off and on again ( iz Chapter 21).

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

When the waveform evaluation based on waveform
parameters has resulted in NG, a signal is output from
this terminal ( 7 Chapter 21).

Allows input of an external sampling signal
( iz Chapter 21).

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

Contains a DC power supply fuse.

1.2 Identification of Controls and Indicators
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2.1 General Specifications

B Basic specifications

Chapter
Specifica

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 8845, common
ground with main unit)

Memory capacity 2 M words
8916, 8917, 8918, 8919, 8928 8927
When 1 unit is in use 12 bits X2 M words /channel 14 bits X1 M words /channel
When 2 units are in use 12 bits X1 M words /channel 14 bits X500 K words /channel
When 4 units are in use 12 bits X500 K words /channel 14 bits X 200 K words /channel
When 8 units are in use 19 hitsx 200 K words /channel 14 bits X 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 (25C)

Backup battery and
lifetime

Used for clock and to preserve settings, 8 years (reference value at
25C)

Operational ranges for
temperature and humidity

Temperature: 5C to 40T
Relative humidity: 35% to 80% RH (with no condensation)

Temperature and humidity
ranges for assured
accuracy

Temperature: 23°C£5C
Relative humidity: 35% to 80% RH (with no condensation)

Temperature and humidity
ranges for storage

Temperature: -10°C £50C
Relative humidity: 35% to 80% RH (with no condensation)

2.1 General Specifications



Insulation resistance and
dielectric strength

At least 100 M Q/500 VDC, one minute at 1.5 kVAC
(between the frame and the AC power supply)

At least 100 M (/500 VDC, one minute at 700 VDC
(between the frame and the DC power supply)

At least 100 M Q/500 VDC, one minute at 2 kVAC
(between the input units (excluding 8927) and the frame)
At least 100 M /500 VDC, one minute at 2 kVAC
(between the input units (excluding 8927))

90 to 250 VAC (50/60 Hz)
10 to 30 VDC

Power supply

10 to 30 VDC class A melting fuse (NM) 12 A/250 V
6.4 dia.X31.8 mm (DC power supply)

Fuse

AC: 350 VA (when printer off, 130 VA)
DC: 130 VA (when printer off, 70 VA)

Maximum rated power

Dimensions Approx. 280 (W)X 306 (H)X140 (D) mm (excluding projections)
Mass Approx. 7 kg

B Display

Screen 9.5 inch LCD display (TFT color LCD, 640X480 dots)

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)

Display resolution

Dots spacing 0.30 mm X 0.30 mm

Maximum display defect Always-on dots + always-off dots = max. 15

ratio

B 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)

Total recording width: 212 mm =+ 1mm (1696 dots)
Waveform portion: 200 mm=1mm f.s. (1 DIV=10 mm)

Width of recording

Recording speed Approx. 25 mm/s max

Paper feed accuracy +1% (25C, 60% RH)

B External data storage

Device DAT drive
Capacity 2 GB (90 M), 1.3 GB (60M)
Data format DDS format

Waveform data (memory recorder, recorder, FFT), settings, waveform
decision area

Recorded data

2.1 General Specifications
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iZl External input /output terminals

START Input signal active LOW
STOP HIGH level 2.5t05.0V LOW level 0to 1.0V
PRINT Pulse width HIGH level 20 ms at least LOW level 10 ms at least
Maximum allowable input 5t0 10V
EXT TRIG Input signal active LOW
HIGH level 2.5t05.0V LOW level 0to 1.0V
Pulse width LOW level 5 s atleast
Maximum allowable input -5to 10V
Input terminal  mini-jack connector, 3.5 mm diameter
EXT SMPL Input signal active LOW
HIGH level 25t0o5.0V LOW level 0to 1.0V
Pulse width . LOW level 1 us 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 4.5t05.0V LOW level 0to 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 0to 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
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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
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2.3 Memory Recorder Function Specifications

Time axis

500 1. 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

X 10, X5, X2, X1, X1/2, X1/5, X 1/10, X 1/20, X1/50,
X 1/100, X 1/200, X1/500, X 1/1000
Voltage axis  X20, X10, X5, X2, X1, X1/2, X1/5, X1/10

Time axis

Variable display function

D Settable upper and lower limit (-9.9999E+29 to 9.9999E+29)
@ 0V (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 tape
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.
(D 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
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2.4 Recorder Function Specifications

Time axis

¢D1.25, 2,722 5 95 910,920, 50, 100, 200, 500 ms/DIV
1, 2, 5, 10, 20 s/DIV

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

1 b/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

X10, X5, X2, X1, X1/2, X1/5, X 1/10, X1/20, X 1/50,
X 1/100, X1/200, X1/400, X1/500, X1/800, X 1/1000,
X 1/2000, X 1/5000, X1/10000, X 1/20000, X1/50000,
X 1/100000

Voltage axis  X20, X10, X5, X2, X1, X1/2, X1/5, X1/10

Time axis

Variable display function

@ 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, DAT

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
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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 tape
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
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2.6 Auxiliary Functions Specifications

B 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)

B 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/DIV, 25 DIV, X1, 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.

2.6 Auxiliary Functions Specifications
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Calculation processing

Waveform processing
(Memory recorder)

Arithmetic calculation, absolute value, exponent, common logarithm,
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
(Memory recorder, recorder)

Average value, effective value, peak-to-peak value, maximum value,
time to maximum value, minimum value, time to minimum value,
period, frequency, rise time, fall time, area, standard deviation, area
value, XY area value,

@ 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
function

ON/OFF switchable. Turns LCD backlight off automatlcally after 10
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 | COPY | 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).

2.6 Auxiliary Functions Specifications
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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
function

Time, potential, temperature, frequency difference between A and B
cursor can be measured.

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

2.6 Auxiliary Functions Specifications
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2.7 Accessories and Options

Accessories

Power cord ,
Cord for DC power supply
Recording paper (roll)

Instruction Manual

Protect cover

Spare fuse

1
1
1
Recording paper attachment 2
1
1
1

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

DDS tape (90M) 1
DDS cleaning tape 1

Options

8916
8917
8918
8919
8927
8928
9537
9538
9539

ANALOG UNIT

DC/RMS UNIT

TEMPERATURE UNIT

FFT ANALOG UNIT

ANALOG UNIT (2 channel/one unit)

STRAIN UNIT

GP-1B INTERFACE

SCSI INTERFACE

D/A OUTPUT UNIT (for output of data recorded with recorder function)

9606 DATA CONVERSION UTILITY

Optional accessories

9231
9303
9305
9306
9307
9308
9369
9370

RECORDING PAPER (6 rolls)
PT

TRIGGER CORD

LOGIC PROBE

LINE LOGIC PROBE

LINE DIP DETECTOR??
CARRYING CASE
CARRYING CASE

220H PAPER WINDER

2.7 Accessories and Options
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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 DAT and redisplayed using the D/A output unit
(option).

Analog input unit Main unit
8927 (1 unit 2 channels) P e e e e e e m m m — - — - == — I

32 bit CPU

Pre-
amplifier] A/D

%ND

8916 to 8919, 8928

I
I
I
I
1
1
1
I
I
I
I
Pre AD Photo . /
I
[
1
[
1
|
|
I

O._._
O___
O_...
O_..

LCD display

Printer

1]

Memory
control and

trigger
girouit Control

W coupler
Logic input

(4 probes, corresponding to 1 unit)

Logic
probe

Stored DAT drive
memory
(2Mwords)r-/-— ------- -

Logic
probe

Logic
probe

Logic
probe

Block Diagram

2.8 System Operation
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Logic and Anal

3.1 Logic Inputs
- The logic input is located on the top side of the unit. Up to four probes can be
connected.

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

A WARNING|[] © The 8845 has separate inputs for four probes, but the ground lines of
____J these inputs are not isolated from each other and from the frame ground

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

inputs.
CHD
&
Logic input
) ] Logic input unit Logic I—
8845 main unit probes |f—oo0
GND Common ground - —O
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
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3.1.1 Logic Probes

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.

The 8845 has separate inputs for four probes, but the ground lines of

___J 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.

I 9307 LINE LOGIC PROBE

- 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.

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

The maximum floating (insulation) voltage between channels and between
—I 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.

I 9308 LINE DIP DETECTOR

- Serves to detect momentary voltage drops in commercial power supply lines
(100, 120 V AC).

- Dip level switchable between 80% and 90%.
- Requires 8916 ANALOG UNIT, 8917 DC/RMS UNIT or 8919 FFT UNIT .

/\ DANGER 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



25

3.2 8916 ANALOG UNIT

- The 8916 is the analog unit for the 8840 and 8845 MEMORY HiCORDER.
- Follow carefully the advice of Section 3.2.2, "Safety Requirements."

3.2.1 Specifications

Accuracy at 23C£5TC, 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./C
Zero position: £0.015%f.s./C

Frequency characteristic

DC to 100 kHz, -3 dB

Noise

180 x 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 k)

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




26

3.2.2 Safety Requirements

/\ DANGER l

* The maximum floating voltage (voltage between 8916 input and 8845
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 8845 frame, and between inputs of other
analog units does not exceed these ratings.

e 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.

/\ WARNING l

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

e 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.

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

- 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 ? 500 vV DC+AC peak max
8845 main unit ANALOG UNIT L A
GND 1 450 v AC, DG max
0o \4

3.2 8916 ANALOG UNIT
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3.3 8917 DC/RMS UNIT

- The 8917 DC/RMS UNIT is the analog unit for the 8840 and 8845 MEMORY

HiCORDER.

 Records the voltage level converted into RMS values.
- Follow carefully the advice of Section 3.3.2, Safety Requirements."

3.3.1 Specifications

Accuracy at 23°C+£5C, 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

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

Temperature characteristic

Gain: +0.02%f.s./C
Zero position: +0.05%f.s./C

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 u 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 O 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 k)

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
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3.3.2 Safety Requirements

/\ DANGER e The maximum floating voltage (voltage between 8917 input and 8845
___I 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 8845 frame, and between inputs of other
analog units does not exceed these ratings.

e 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.

e 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.

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

- 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.

8917 H 4 500 V DC+AC peak max
8845 main unit DC/RMS UNIT L y
GND 1 450 v AC, DC max
o \

3.3 8917 DC/RMS UNIT
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3.4 8918 TEMPERATURE UN

IT

- The 8918 TEMPERATURE UNIT is a thermocouple unit that is used the 8840

and 8845 MEMORY HiCORDER for measuring temperature.

- Using the 8918, temperature can be measured by any of three types of

thermocouples: K, J, T.

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

3.4.1 Specifications

Accuracy at 23°C£5C, after 1 hour warming-up time
Accuracy guaranteed for six months.

Measurement ranges 10 (0.125), 20 (0.25), 50 (0.625)C/DIV  ( ): minimum resolution

Measurement input range K (CA) -90 to 1200T

J(IC)  -90 to 800T
T (CC) -90 to 400C

Zero position

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

Reference contact Automatic compensation

compensation

Accuracy

1£0.25%f.s.+£2TC

Temperature characteristic £0.05%f.s./C

Frequency characteristic DC to 500 Hz, -3dB typical

Response time

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

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

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

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

ratio

Common mode rejection 100 dB minimum (at 50/60 Hz and with signal source resistance

ratio

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 100 V rms

voltage

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
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3.4.2 Safety Requirements

/\ DANGER I e The maximum floating voltage (voltage between 8918 input and 8845

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 8845 frame, and between inputs of other
analog units does not exceed these ratings.

e 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.

A WARNING|E 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.

A\ 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 I
8845 main unit | | TEMPERATURE | § 100V AC, DC max
UNIT
A
GND 250 V AC, DC max
o Y

The 8918 input and the 8845 frame are insulated.

3.4 8918 TEMPERATURE UNIT
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3.4.3 Notes on Installation Site

- 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.

- 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.

3.4 8918 TEMPERATURE UNIT
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3.5 8919 FFT ANALOG UNIT

- The 8919 FFT ANALOG UNIT is used for the 8840 and 8845 MEMORY
HiCORDER.

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

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

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

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

3.5.1 Specifications

Accuracy at 23'C =57, 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./C
Zero position: +£0.015%f.s./C

Frequency characteristic

DC to 100 kHz, -3dB

Noise

180 x 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
capacitance

1 MQ £ 1%, approx. 27 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)

3.5 8919 FFT ANALOG UNIT
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3.5.2 Safety Requirements

A DANGER I

e The maximum floating voltage (voltage between 8919 input and 8845
frame, and between inputs of other analog units) is 450 V AC/DC.
To avoid the risk of eleciric shock and damage to the unit, take care that
voltage between 8919 input and 8845 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.

/N\ WARNING I

e The maximum floating voltage rating applies also if an input attenuator
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.

* For safety reasons, only use the 9574 INPUT CABLE provided with the unit

/\ CAUTION
for measurement.

+ 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 7y
8845 main unit Ell:\I-II—TANALOG L v 500 V DC+AC peak max
GND | 450 V AC, DC max
o i

3.5 8919 FFT ANALOG UNIT
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3.6 8927 ANALOG UNIT

- The 8927 is the analog unit for the 8845 MEMORY HiCORDER. It cannot be

used for the 8840 MEMORY HiCORDER.

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

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

3.6.1 Specifications

Accuracy at 23°C£5C, after 1 hour warming-up time
Accuracy guaranteed for six months.

Measurement ranges

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

DC amplitude accuracy

+0.25% fs.

Zero position accuracy

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

Temperature characteristic

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

Frequency characteristic

DC to 50 kHz, -3dB

Noise

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

Crosstalk between
channels

-56 dB max. (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
fuses X 2
Spare fuse F0.5 A/250 V rating (spark killer) X2

3.6 8927 ANALOG UNIT
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3.6.2 Safety Requirements

A DANGER ' ° The input ground lines of the analog units 8927 are not isolated against
' each other and against the frame ground of the 8845. In particular, input

GND and frame GND are connected directly. Therefore it is essential to
connect the protective ground terminal of the 8845 to a good ground.
Otherwise, a potential may exist between the input of the 8927 ANALOG
UNIT and exposed metal parts of the 8845.

° 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 8845 and/or the measurement
object may be damaged, or short-circuiting may occur which can lead to
accidents. ( = Section 4.4)

e 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.

/A CAUTION

8845 main unit ANALOG UNIT

GND . T

Common ground

0O l i Not floating

H
Iso v
8907 ‘:@__ DC+AC peak
L
iO'

3.6 8927 ANALOG UNIT
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3.7 8928 STRAIN UNIT

- The 8928 STRAIN UNIT is an option for the 8840 and 8845 MEMORY
HiCORDERs.

- This unit for measurement with a strain gauge adapter.

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

3.7.1 Specifications

Accuracy at 23 C £5C, after 1 hour warming-up time
Accuracy guaranteed for six months.

Measurement ranges

20, 50, 100, 200, 500, 1000 z ¢ /DIV

DC amplitude accuracy

* (0.5% f.s. + 2 ¢) (after auto-balancing)

Zero position accuracy

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

Temperature characteristic

Gain: £0.05%f.s./C max (after auto-balancing)
Zero position: =2y /T max (20, 50 4 ¢ /DIV ranges), =0.1%f.s./C
max (100, 200, 500, 1000 4 e /DIV)

Frequency characteristic

DC to 16 kHz *} dB

Appropriate adapter

Strain gauge adapter
Bridge resistance: 120 ) to 1 k()

Gauge ratio

2.00 (fixed)

Bridge voltage

3£0.05V

Balancing

Electronic auto-balancing

Balance adjustment range

+10000 4 ¢ 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

40V (DC+ACpeak)

Dimensions and mass

110(W) X 40(H) X 88(D)mm (not including projection), 245 g approx.

Standards applying

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

3.7 8928 STRAIN UNIT
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3.7.2 Safety Requirements

electric shock and damage to the unit, take care that voltage between
8928 input and 8840, 8845 frames, and between inputs of other analog
units does not exceed these ratings.

.A‘DANGER * ° The maximum floating voltage is 40 V (DC+ACpeak). To avoid the risk of

° 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

. . B 10V DC+AC peak
8845 main unit STRAIN UNIT ____I P

3.7.3 Strain Unit Settings

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

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

5.0

CH4 CH?2

3.7 8928 STRAIN UNIT
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3.8 Replacement Procedure

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

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

- Install the units by reversing the procedure for removal.

A WARNING|E °To avoid the danger of electric shock, never operate the unit with an
_—_l 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.

e 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 8845 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.

o

2 A\

WD

e

3.8 Replacement Procedure
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3.9 Input Cables

574 INPUT CABLE (8916, 8917, 8919)

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

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

Operating temperature and 0 to 40°C, 80%RH max (with no condensation)
humidity range

Dimensions Approx. 1.7 m

Mass Approx. 100 g

9437 CONNECTION CABLE

Operating temperature and 5 to 40°C, 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 diaxX20 mm

To remove the fuse

3.9 Input Cables
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3.10 Measurement Errors Caused by Signhal 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 k(), an error of about 0.1% will occur.

Rin
Measurement errors=Es | 1 — ———— | [V]
Rs+Ain

Es:Signal voltage
Rs: Signal source resistance

Rin: Input resistance

Rs

Es

Rin

B T —— . T

3.10 Measurement Errors Caused by Signal Source Internal Resistance
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Chapter 4

0
|

Installation and Preparation

4.1 Installation of the Unit

Installation orientation

Install the unit on a flat, level surface.

\
r®

HIOK!] 8848 meMoRy HICORDES

|« T =

Loftrigs
SINGLE
51 LEVEL
oV

4.1 Installation of the Unit
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The unit can also be propped up at an angle, using the stand.

4.1 Installation of the Unit
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Ambient conditions

Temperature 5 to 40C, 23+£57C 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.

Ventilation

@

\@

\
/

: Avoid the following locations:

- Subject to direct sunlight

- Subject to high levels of dust, steam, or corrosive gases

- Subject to vibrations

- In the vicinity of equipment generating strong electromagnetic fields

4.1 Installation of the Unit
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4.2 Power Supply and Ground Connection

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

e Power supply, fuse

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

* Grounding

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

o ——

ST
Y

[ | CH15
! ~ POWER Y
|l orF ON ST

! | fANAEL,gg 7um‘
Protective ground “R
terminal — | = <@

A -
\fﬁ < PEAKSDVNA:

h)
) | —

: =
: : | m@mu?
\—;*‘) «épsaxsovm:
i@ Lokt

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

CH 16

A 4

To ground

I

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

- The power supply matches the ratings shown above.

- The AC power switch of the 8845 and the intermediate switch in the DC cable
are set to OFF.

- The ground connection is established.
- Use only the supplied AC power cord or DC power supply cable.

4.2 Power Supply and Ground Connection
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e Connecting the unit to a power supply:

(1) AC power supply

/\ WARNING I Make sure that the AC power switch of the 8845 is set to OFF.

1. Verify that the AC power switch of the 8845 is set to OFF.

2. Plug the supplied AC power cord into the AC power connector on the side of
the 8845.

3. Plug the power cord into an AC outlet corresponding to the rating of the 8845.

\\
\\/ AC power switch

Rated voltage:
AC power connector

90 - 250 V AC

Rated line frequency:
50/60 Hz

(2) DC power supply

that the intermediate switch is set to OFF. If the switch is ON, there is a
risk of sparks.

A\ DANGER ‘ Before connecting the unit to a battery or other DC source, make sure

black (-) leads. If polarity is reversed, the 8845 may be damaged.
° When wishing to extend DC cable, use a cable of identical or better
rating as the supplied cable.

/A WARNING I ° When connecting the DC cable, take care not to mix up the red (+) and

4.2 Power Supply and Ground Connection
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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
8845: 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

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

- 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.

- This unit is not equipped to charge an external battery.
- When using a battery, take care not to deplete it completely.

4.2 Power Supply and Ground Connection



47

4.3 Power On/Off

(1) Check before power-on

- Unit is correctly installed ( iz Section 4.1).

- Power cord is correctly connected and unit is properly grounded ( iz Section
4.2).

(2) Power switch on/off

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

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

- When AC power is disconnected (or falls under 90 V), the 8845 automatically
switches to DC (if both the AC power switch of the 8845 and the intermediate
switch of the DC cable are set to ON).

- If a DC power source is connected and the intermediate switch of the DC cable
is set to ON, the 8845 will be operative even if the AC power switch on the
unit is set to OFF.

AC power switch

DC cable switch

N

4
|
7
A
24;;7

(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 1 hour 5 Zero adjustment > ' Measurement I

( 177 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
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4.4 Probe and Thermocouple Connection

Logic probe connection

/\ WARNING The 8845 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.

Groove

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

Connection cable ( = Section 3.8)

/\ WARNING Never connect the probe to the 8845 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)
L 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
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(2) 9437 CONNECTION CABLE (8927)

AX WN\lela:d || ° Use only the specified type of fuse. ( =" Section 3.9, "Input Cables")

" ° 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 8845
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
= c with a protective fuse. Before starting the
onnector measurement, verify that the fuse has not blown.

C’/ ridge

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

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

- 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.

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

4.4 Probe and Thermocouple Connection
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Thermocouple connection (8918)

/\ DANGER When an uninsulated thermocouple is used to measure temperature at a
_I 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
\ o

<

A

Inner insulation Thermocouple leads

> &
Q\/Q 2. Loosen the connector screws on the unit with a
> S Y flat blade screwdriver.

3. Connect the thermocouple + and - leads to the H
(+) and L (-) connectors on the unit, taking care
to observe correct polarity.

o A|| L. Screws

Connectors

4. Tighten the screws.

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

be correct.

4.4 Probe and Thermocouple Connection
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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

Y

Q

0

Bridge voltage
(Apply voltage)
3V

4.5 Connection to a Sirain Gauge Adapter
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PRRFEERRRRRREEEE AR e

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

PT

~ T

NS M i Y
L 8917, 8918, 8919 ;g. g:z

8845 main unit L o + 9|
SEED EEEE ' Input

GND
o)

Voltage transformer ground terminal

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

@ When the voltage transformer has no ground terminal

o]

H :
. . 8917, 8918, 8919 : é
8845 main unit L O :

GND
o

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

- The 8916, 8917, 8919 input and the 8845 frame are insulated.

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.

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

4.6 Connecting the Voltage Transformer
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8927

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

8845 main unit

8927 : lé

(o)

GND
o

Voltage transformer ground terminal

———— Proper ground

(Ground terminal of grounded
AC outlet or similar)

@ When the voltage transformer has no ground terminal

8845 main unit

8927

GND
o

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

- The 8927 input and the 8845 have a common ground.
- 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.

- Be sure to connect the protective ground terminal to ground.
- When using the cable supplied with the 9303, use a commercially available

BNC-to-banana-plug adapter.

4.6 Connecting the Voltage Transformer



4.7 Loading Recoding Paper

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
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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.

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

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

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.

4.7 Loading Recoding Paper
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/A\ CAUTION

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.

NOTE

- 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.

- 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
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4.8 Storage and Handling Precautions

* 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.

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

Storing recordings

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

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

- Store at not more than 40C and 90% RH.

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

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

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

- Avoid interleaving the thermal recordings with damp diazo copies.

Direct sunlight Organic solvent

4.8 Storage and Handling Precautions
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4.9 Notes on Measurement

/\ DANGER ¢ Maximum input ratings for the analog units 8916 - 8919, 8927, and 8928

_—I and the input terminals of the 8845 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 8845 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.

e The 8927 ANALOG UNIT is not isolated from the ground of the 8845
(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. ( = 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 -5Vto 10V No floating
PRINT
EXT SMPL
MIC 0V to 5V DC+AC peak No floating
TRIG OUT -20 V to +30 V
NG 500 mA max No floating
200 mW max

/\ WARNING I The logic units all have and the 8845 have a common ground.

4.9 Notes on Measurement
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Chapter 5

¢ Operation and

Measuremen

Basi

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

|

(— \MENU-——-—

(e [ | [oor )
[ows) (=]

( ————PRINTER

(o) (oo [ )

Ve

FILE key

System key

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.

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

5.1 Basic Operation
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SYSTEM | 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 DAT screen.
Serves to display, store, read, and delete files.

5.1.2 JOG/SHUTTLE Control and Select Key

~

KNOB

[J VALUE
Gm 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

e

@ : Value up, large step

| BER——
T

@ : Value up, small step

@ : Value down, small step

@ . Value down, large step

5.1 Basic Operation
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Function key display  Meaning

@ : Value up, 10-units

i

: Value up, 1-units

i

: Value down, 1-units

—
&

: Value down, 10-units

.

=
rs

Function key display = Meaning

: Channel number up

: Channel number down

lyr} il
KRS
- >

Function key display =~ Meaning

=
>

: Function number up

. 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 ( = 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
WAVE-A.B CSR Waveform scrolling, movement of A/B cursors

5.1 Basic Operation
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5.1.3 Setting Items

7

CURSOR

- ~. | Cursor keys

Function keys <

FIEEEE
9

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

~
J

STOP START

Start measurement
Press the key and the LED lights.

Stop measurement

Press the key.

5.1 Basic Operation
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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.

- 10 uF
10V p-p
/\/ CHI1
70—

60 Hz
Sine wave

200 Q
1/4 W

Voltage measurement and recording

| |

* Directly record waveform data on tape or
printer paper.

- Store waveform data in internal memory.
 Monitor waveform.

* Perform long-term recording.

Use memory recorder function Use recorder function

5.2 Basic Measurement and Setting Procedures
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Measuring voltage with memory recorder function
The following measurement is carried out:

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

Observe on display

f//\\/“/_})
s I
| ) "
; Por Print out
— / | / L/ }
/ %% Ve :
A
After
— measurement
— Store on tape

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

Initial setting

Steps 1 - 4 Change settings

Step 5 Start measurement '

!

Step 6 Terminate measurement

Step 7 Record data I

5.2 Basic Measurement and Setting Procedures
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Step 1

Step 2

Setup and measurement preparations ( == Chapter 4)

- Install the 8845 in a proper location.

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

- Connect the power cord and turn the unit on.

- Use the connecting cable to connect the input connectors to the measurement

object.

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

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

@

\
HEHORY

wix CHANNEL  sorx (pagel) '97- 4- 1
14:40:16

color range zoom {/div) position filter

i lower ~ upper ) unit&sensor
A Wl ¢ V) 10001 - |G
A -1~ 1) o Cio-lo

20mV)  10.@0DIV -

+200mV)

7 i]

(

W]
=200y~

3

@—
O
@

4

REC!]RDER

-

RS

D Set function to MEMORY (Memory recorder).

1. Move the flashing cursor to the function item.

2. Press [ MEMORY .

® 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.
- Since input voltage in this example is 10 Vp-p, select 1V/DIV.
- Automatic setting by pressing the key is also possible ( iz Section
6.3.3).
1. Move the flashing cursor to the range item.

2. Use the JOG control or the function keys [+]and [ =] to select the
1V/DIV range.

5.2 Basic Measurement and Setting Procedures
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Step3 STATUS screen settings (page 1) ( == Chapter 6)
Press the key to call up the STATUS screen (page 1).

@

|
xek STATUS sk (pagel) '97- 4-14
14:31:22

time/div: 2. bms
(46kHz)

@
shot.: ) LE—
(recording time): (62. 5ms) \@

format: SINGLE
dot-line: LINE
roll mode: QFF
super impose: OFF
print mode: © o WAVE
smooth print: OFF
auto print: OFF gjk'/\
auto save: OFF

(D Set function to MEMORY (Memory recorder).

1. Move the flashing cursor to the function item.

2. Press [ MEMORY 1.

@ Set time axis range.

- Since the frequency in this example is 60 Hz, one cycle is
1/60 = 16.67 ms.
To observe two cycles on the display (15 DIV), the time axis should be
16.67 ms X 2/15 DIV = 2.22 ms/DIV.
Therefore the setting 2.5 ms/DIV should be selected.
- If the frequency is unknown, search for a suitable range, starting with high
sampling frequencies.
- 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 [ -] to select the
2.5ms/DIV range.

® Set recording length (recording time)

* Recording time = time axis range (s/DIV) X recording length (DIV)
- If recording length is to be 25 DIV, the recording time is
2.5 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 [ -] to select
25DIV.

5.2 Basic Measurement and Setting Procedures
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Step 4 Trigger settings ( = Chapter 10)

Press the | STATUS | key to call up the STATUS screen (page 2).

®

(page?)

97- 4- 1

trigger source:

trig mode:  [EETIHUTNE

OR

pre~trig: [5)8

ia o trigeer
@ fchl « LEVEL  Tew:
chZ o OFF

By

slope:l
e o

ch3: -
chd : -
ch: -
chg @ -
ch?: -
chg : -

external:

Limer source:

OFF
OFF

14:47:14

C EHS; - IBE

to CHO-16

SINGLE

_JL* STOP
AUTO STOP

(D Set the trigger mode.

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

REPEAT.

- 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.

- Waveform data recording starts when the input waveform crosses the 0 V
level from below (rising edge).
- When the | AUTO | key was used, the setting becomes LEVEL.

. Press [ LEVEL ].

AW N e

. Select [ F1 ][ UP ] for slope.

. Move the flashing cursor to the CH 1 position.

. Use the JOG control or function keys - to set the voltage level to OV.

5.2 Basic Measurement and Setting Procedures
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Step 5 Measurement start

—_ ]

Press the | START | 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.

C |k e x

i |trig:
: REPEAT
i.|s1 LEVEL

avr

pre-t:

554

|time/div:
2.5mg

i <1
( 2.5ms)
ot
25DV

| E=

RECORDER

Warh]

\

Step 7 Recording waveform data

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

(1) Printing the waveform

- PRINTER — Press the| PRINT | key.

PRINT [ COPY ] [ FEED ] The waveform data stored most

recently in memory are printed out.

Ty s S ¢ e o
R o .
7 T i T
| [ ; i
: : H { I}

: /
P |

5.2 Basic Measurement and Setting Procedures
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(2) Storing waveform data on DAT

Waveform data

Measurement parameters

kx DAT  okx

(HEMORY)

Please set command.

File list

No.  file mame made

date time

0 files(

OKB)

1,927, 147KE fre=

wxk DT xowx

(MEMORY)

97- 4- 7

SAVE command

Select kind of file.
CWAVE/FUNC/ARES)

12:01:26

File list

No.  file name mode

date Lime

0 files(

OKB>

1,927, 147KE free

wex DAT ok

(HEYORY)

J

"97- 4-

~

SAVE command

H-UAVE

file name:

(exec) key to save.

date time {exec)

@ files(

BKE)

1,927, 147KB free

@ Press the key to call up the DAT

screen.

@ Press function key [ File list ] and then

[ SAVE 1.

® Since waveform data are to be stored,

select [ WAVE ].

@ Press [ enter name | and input the file
name ( iz Section 11.6.1).

® Press [ exec ].

5.2 Basic Measurement and Setting Procedures
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Measuring voltage with recorder function
The following measurement is carried out:

- Monitor input waveform on one screen.
- Record waveform on tape for one hour.

Observe on display

DDS tape

Simultaneously record on tape

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
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Step 1

Step 2

Setup and measurement preparations ( == Chapter 4)

- Install the 8845 in a proper location.

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

+ Connect the power cord and turn the unit on.

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

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

- Press the | CHAN | key to call up the CHANNEL screen (page 1).
- Press the | CH. SET | key to select the screen for CH1 - CH8 or CH9 - CH16.

D

!
woox CHONNEL, xRSO (pazel) 97 4- 1

14:54: 60
color range zoom (/div) pogition filter
~] ( lower ~ upper ) unitésensor
-
1 ANA W= ¢ 1 10.06DIYV - ’%’_
| -1~ 00 [l
@/ 2: O i (a8 -

~200m'~ +200nY)

D Set function to RECORDER (Recorder).
1. Move the flashing cursor to the function item.
2. Press [ F2 |[ RECORDER ]. (Set CH2 to OFF.)

® Set CH1 to analotg 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) ).

Select suitable voltage range for input.

- Since input voltage in this example is 10 Vp-p, select 1V/DIV.
- Automatic setting by pressing the | AUTO | key is also possible ( 137 Section
7.3.3).

1. Move the flashing cursor to the range item.

2. Use the JOG control or the function keys [+]and [ -] to select the
1V/DIV range.

5.2 Basic Measurement and Setting Procedures
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Step 3 STATUS screen settings (page 1) ( == Chapter 7)
Press the key to call up the STATUS screen (page 1).

@

|
wkx STATUS  swoxx (pagel) '98- 1-29

08:29:56
time/div: 20ms @
(5kHz)

time/div zoom: %]
( 20ms/DIV)
recording time: B06AA1HEBnEGs \\_@

format: SINGLE
dot-line: LINE
recording medium: DAT
ile name: ]
print mode: WAVE
smooth print: OFF

El\/'\:Q

RECORDER
mic: OFF

(D 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
1/60 = 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 [ -] 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 [ DAT .

2. Move the flashing cursor to the file name item and press [ enter name]. Then
input the file name ( > Section 11.6.1).

5.2 Basic Measurement and Setting Procedures
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Step 4 Trigger settings ( = Chapter 10)

Step 5

Step 6

Press the | STATUS | key to call up the STATUS screen (page 2).

©

(page2) '97- 4- 1

SRR
trig mode: SINGLE! 14:56:56
trigger source: OR
analog triszer CH- 5
1o CHE-16
lchl : LEVEL  Tev: W slope:T |
S flt: OFF

chZ o UFF
ch3: -
chd : -
b -
chh: -

chg : =

external: OFF

timer source: OFF

| STHGLE

(D Set the trigger mode.

1.
2.

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

- For stop recording after 1 hour, choose SINGLE.

- For automatic setup, choose SINGLE.

Move the flashing cursor to the trig mode item.

Press [ SINGLE ].

@ Select input waveform of CH 1 as trigger source.

N N

- Waveform data recording starts when the input waveform crosses the 0 V

level from below (rising edge).

- When the | AUTO | key was used, the setting becomes LEVEL.
. Move the flashing cursor to the CH 1 position.

. Press [ LEVEL 1.

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

. Select [ UP ] for slope.

Measurement start

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

Measurement end

After recording the waveform data for 1 hour, the measurement is terminated.

5.2 Basic Measurement and Setting Procedures
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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:

- Analyze the linear spectrum.

- Display the analysis result on one screen.

- Print out the waveform or record data on tape after measurement is
completed.

/ Print out
Input waveform Display indication J

N

/\“/J

FFT
r— -t After measurement

Store on tape

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

Initial setting

Steps 1 -4 Change settings I

Step 5 Start measurement I

l Step 6 Terminate measurement I

Step 7 Record data I

5.2 Basic Measurement and Setting Procedures
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Step 1

Step 2

Setup and measurement preparations ( iz Chapter 4)

- Install the 8845 in a proper location.
- Install 8927 ANALOG UNIT in the CH1 and CH2 slots.
- Connect the power cord and turn the unit on.

- Use the connecting cable to connect the input connectors to the measurement

object.

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

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

@

|
sk CHANNEL  soxx (pagel) "97- 4- 1

@—|

5

T
1 : 8NA

(

15:00:21

range zoom (/div) position filter
( lower ~ upper ) uni tsensor

W1 ¢ 1% 100601 - OIS
1oy~ +100) fons- 168

20mp]  ( 20mV) 10,0001V -
~200my~ +200mV)

@ Set function to FFT.

1. Move the flashing cursor to the function item.

2. Press [FFT .

@ Set CH1 to analog input.
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 [ -] to select the

1V/DIV range.

5.2 Basic Measurement and Setting Procedures
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Step 3 STATUS screen settings (page 1) ( == Chapter 8)
Press the key to call up the STATUS screen (page 1).

@

|
Kxk STATUS sorx (pagel) '97- 4- 7

19:19:33
FFT mode: 1CH FFT
max. frequency: 8kHz @
window: RECTANGULAR
format: SINGLE
peak: OFF
average: OFF
reference: NEW DATA

@\ {mode) (wl)  (y-axiz) (x-axis) HEHORY -’/@

gl:\HNEAR SPECTRUM CHl  LIN-MAG LOG-Hz

(scale) (lower) (upper) (units)

gl: AUTO  -3. G0OE+00 +7.0000E+00 [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.

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

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

2. Select [LIN].

@ Set the analysis channel.
1. Move the flashing cursor to the w1 item.
2. Use the JOG control or the function keys [+]and [ -] to select CHI.

® Set the Y-axis (vertical axis).
- The setting differs, depending on the analysis mode.
- 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 [ LIN-MAG ] (linear amplitude).
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Set the X-axis (horizontal axis).

The setting differs, depending on the analysis mode.
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 [ LOG-Hz ] (logarithmic frequency).

Step 4

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

@

\ (page2) "97- 4- 1

. e
trig mode: [ENENEM pre-tris: 0% 15:01:32
trigger source: 0R
analog trigger CHE;-IE
chl : LEVEL lev: W™  slope:t |\ to CHI-16
flt: OFF

FZ T OFF - \\@

ch3 : -
chd : -
s -
ch6: -
ch? . -

chg : = f H
SIKGLE

1

L REPEAT:.

)
AUTO

_}L» sToP

external: OFF AUTO STOP

timer source: OFF

@ Set the trigger mode.

1.
2.

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

REPEAT.

- For automatic setup, choose AUTO.

Move the flashing cursor to the trig mode item.

Press [ REPEAT 1.

@ Select input waveform of channel 1 (ch1) as trigger source.

N N

- Waveform data recording starts when the input waveform crosses the 0 V

level from below (rising edge).

- When the | AUTO | key was used, the setting becomes LEVEL.

. Move the flashing cursor to the c¢h1 position.

. Press [ LEVEL ].

. Use the JOG control or function keys - to set the voltage level to OV.

. Select [ UP ] for slope.
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Step5 Measurement start

Press the | START | 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 *
[1ch, new]

trig:
REPEAT
S1 LEVEL

gl LIN w: LIN-MAG x: LOG-Hz  CH1 pre-t:
+7.0000 V 1

‘L_HEHBRY
e

RECORDER

-3. 6600 v
28Hz 8kHz

Step 7 Recording waveform data

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

(1) Printing the waveform

=~———PRINTER ——— Press the | PRINT | key.

PRINT [ COPY ] [ FEED
J The waveform data stored most
recently in memory are printed out.
Il Lhitd
I IR NN} \
/ L o N\
] i ; A\
/ L B j
[ AEMERIEY |
[ A%
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(2) Storing waveform data on DAT

Waveform data

Measurement parameters

sk DAT ok (FFT) 97-4- 2
Please set comnand. 12:05:44
error
correction
read:
[4
write:
[4
Fils list il
No.  file name node date tine  |Unformat
-1
D
8-
BVE
[
@ files( [0 1,927, 147KE frez r:nabl
sk DT orx (FFT 97-4- 7
SAVE command 12:06:48
Select kind of file.
CHAVE/FUNC/ARER)
error
correction
read:
write:
File list
No. file name mode date time
0 files( 6B 1,927, 14TKE free | —2
enable
wex DAT ek (FFT) "97- 4- 2
SAYE command {exec) key to save. 12:03:01
F-WiavE
@
file rame: [ ERUEIVEHHES
etrror
correction
read
write
File list | 02 \@
No.  file name mo date time {exec)
FILEL
nter name.
g
8 files( OB 1,927, 147KB free [
enable

@D Press the key to call up the DAT

screen.

@ Press function key [ File list ] and then

[ SAVE 1.

@ Since waveform data are to be stored,

select [ WAVE ].

@ Press [ enter name ] and input the file
name ( iz Section 11.6.1).

® Press [ exec ].
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Chapter 6

der Functi

Memory Recc

on

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.

(8) Time axis setting
Up to 20 steps: 500 . 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
- Time axis direction: X 10 to X1/1000
- Voltage axis direction: user-variable display range
(7) Voltage axis resolution
320 dots/DIV (8927), 80 dots/DIV (8916 - 8919, 8928) (magnification factor X1)
(8) Display format
- Time axis waveform: single, dual, quad, oct screen display
- 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
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(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
ete.)

6.1 Outline
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6.2 Making Settings

6.2.1 Setting the Function Mode

- The 8845 has three function modes: the memory recorder function mode, the
recorder function mode, and the FFT function mode
- Select the memory recorder function.

Method Screen: STATUS (page 1), CHANNEL(page1), DISPLAY

1
sk STATUS  soox (TN (pagel) '97- 4- 1
15:19:27

time/div: 1ms

(100kHz)

shot: 2501V

(recording time): (25ms)

1

wokx CHANNEL  sxx  JTSRIERNY

(pagel) "97- 4- 1

2

color range zoom (/div)
( lower ~ upper

1: ANA H( 20myx] (o 20mV)

=208\~

B 20mVx] (o 20mv)
( ~200m\~ +201

15:20:26

position filter
) unitgsensor

1@. 0eDIV - f%‘_ %l
+200) tEHgH;l.i 16

10.pEDIY -
'y

|x T

‘‘‘‘‘‘‘ trig:
SINGLE
51 OFF

a pre~t:

o

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

2. Press [ MEMORY 1.

Function key
display

——
L)

Meaning

: Memory recorder
: Recorder function

. FFT function

function

6.2 Making Settings
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6.2.2 Setting the Time Axis Range

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

Method

samples/DIV)

Screen: STATUS (page 1), DISPLAY

1

s STATUS worx  MEMORY

L
/ (pagel) '97- 4-14

time/div:

shot:
(recording time):

format:

dot-line:
roll mode:
super impose:
print mode:

smooth print:

auto print:
auto save:

(199kHz)
2501y
(25ms)

SINGLE
LINE
OFF
OFF

WAVE
OFF

OFF
OFF

14:33:49

J

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

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

Function key

display Meaning
) 500 us (not selectable when 8927 is
N use')
) 1, 1.25, 2, 2.5, 5, 10, 20, 50, 100, 200,
— 500 ms,
1,2, 5,10,20s
—— 1, 2,5 min,
EXT (external)

NOTE

- When analog unit 8927 is used, 500 x s/DIV
cannot be selected.

- Sampling rate is shown below time axis range.

- When time axis range is changed during
measurement, measurement starts again with
the new setting.

- When using the external sampling,: " Section
21.5

6.2 Making Settings
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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

T 1. Move the flashing cursor to the shot item.
xxx STATLD o MEHORY \ pazel) "o AL 2. Use the JOG control or the function keys to make
the selection.
el Aok Function key Meanin
shot.: dlSplay g
(recording time): (Zome)
@) 25, 50, 100, 200, 500, 1000, 2000,
—+__J L 5000, 10000, 20000 DIV
(fiom;,t; _ SINGLE @' (when 1 unit is used, excluding 8927)
rgY;lrlnEzé: Léijg *—;—_—___-——:
super impose: OFF
pri nthmodg L W.’a\lg}g ) ——
SMOo print:
9] } )
ato prin w | ©]

T ( note )
e Ry \_ v

;lgémglﬁg - Depending on the number and types of units, the
N recording length is limited as shown in the table
5 : Y below.

R it di{ii’ - When recording length is changed during
ALY measurement, measurement starts again with
| T the new setting.

csr:  OFF

2t

Number of Units and Maximum Recording Length

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

Number of units

Maximum r%cl‘\’/rd'”g length | 55000 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.)

6.2 Making Settings
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6.2.4 Setting the Format

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

- The styles single, dual, quad, oct, X-Y single, and X-Y dual are available. (For
X-Y single and X-Y dual: == 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

AVAVAN

E

@)
- Display and record as two graphs. (On each graph, at most, 16 analog signals

and 14 analog + 16 logic signals)
- Specify which input channel to use for waveform graph display and recording.

Input waveform

Graph 2

:

m Graph 1

6.2 Making Settings
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(3) Quad

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

VAvAN
o AVAVA

- Graph 3

Input waveform

:

— Graph 4

(4) Oct

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

IVAVAY

Input waveform

@

..é%z%g

— Graph 7

— Graph 8
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Method Screen: STATUS (page 1)

xrk STATUS ook MEMORY (pagel) ' 97- 4-14
14:35:32
time/div: 1mg
(100kHz)
shot: 2501V
(recording time): (25ms)
L1
/
format:
dot-line: LINE
roll mode: QFF
super impose: OFF
pr inEhmodg : . ngg
smooth print:
auto print: OFF @
auto save: OFF DUAL
¥ > 2
==
8CT
=)
ltopage2/2
sooc CHANNEL ek MEMORY (pagel) '97- 4- 1
15:38:27
color range zoom (/div)  position filter
graph ( lower ~ upper unitsensorf L ®
1 ANE B Z0nVxk (0 10BmV)  2.50DIV - ‘%’_
G S 250 Jova- 158
3 B 1 200\ (0 108mV)  2.56DIV -
( -258m\~ +250mY)
3 ANA B 1 BmWxk ( ZomV)  2.50DIV -
( -62. 5~ +62. 5mV)
4 : -
5 ANA B 1 bW (0 ZomV) o 2.50DIV -
( ~62. b~ +62.5my)  DC/RMS
6 : -
7 ANA B 1 10T =k ¢ BQ°C)  2.58DIV - I GRAPH
( -125C~ +125°0) ™K | e
B - SRRPI
@
GRAPHY
1o page 2/2

1. Move the flashing cursor to the format item.

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

- 1/2
Function key
display

Meaning
: Single (one division only)
: Dual (divided into two)
: Quad (divided into four)
: Oct (print only divided into eight)

: Switch to 2/2

- 22
Function key

dlsplay Meaning

: X-Y single ( 7 Section 6.2.5)
X-Ysingle}

———

: X-Y dual ( iz Section 6.2.5)

\X-Ydual

gl L

: Switch to 1/2

topage 1/2

3. If dual, quad, or octo screen display was chosen
in step 2, determine which input channel to
display on which graph. This setting is made
with the CHANNEL screen.

D Press the key to call up the CHANNEL
screen.

@ Move the flashing cursor to the point shown in
the illustration at left.
- The illustration shows the setting for CH1.
- Settings for CH2 - CH16 should be made in the

same way.

® Use the function keys to select the graph.

6.2 Making Settings
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- 1/2
Function key .
display Meaning
E : Graph 1

GRAPHI J

4 E . Graph 2

GRAPHZ J

: Graph 3 (*1)
GRAPH3

— Graph 4 (*1)

nm : Switch to 2/2
\to page 2/2)

TET

- 2/2
Function key .
dlSplay Meamng

== | . Graph 5 (*2)
GRAPHS

% : Graph 6 (*¥2)
@ . Graph 7 (*2)

== | . Graph 8 (*2)
_GRAPHE

m : 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

6.2 Making Settings
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6.2.5 Using the X-Y Waveform Plots

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

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

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

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

(1) X-Y single screen

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

Input waveform

Y-axis
/V\/ X —
l—
X-Y plot
/\m _.Y —

X-axis

(2) X-Y dual screen

- Display and recording is carried out using only two X-Y graphs.
- 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
/V\/})ﬂ
W>Y]

/W>x4
\/\/9\(4

X-Y plot

Graph 2, graph 4
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Method

(1) STATUS screen settings

sk STATUS ks MEMORY (pagel) '97- 4-14
14:36:26
time/div: Ims
(108kHz)
shot: 25DV
(recording time): (25ms)
/
format:
dot-line: LINE
roll mode: OFF
super impose: OFF
print mode: WAVE
smooth print: OFF
auto print: OFF
auto save: OFF

!
topage 1/2

J

(2) CHANNEL screen settings

i
-
sk CHANNEL xx  MEMORY (pagel) "97- 4- 1
15:33:38
range zoom (/div)  position filter
ower ~ upper ) unit&sensor
1 ANA 2omvxts ( 4onVy 5, 08DIV - C%%.
( -2V~ +200n\)
2 . 2Wmxts ( 4gaV) 5. 0aDIV -
~208m~ +200m\)
3 PNA Bbixk (o 1BV 5.08DIV -
~Bdmy~ +50mi)
4.
5 AN Pmbxks (- 16mV)  5.@8DIV -
( -5y~ +50mv)  DC/RMS
6 :
7 . ANA 10°C <% ¢ 20°Cy  5.00DIV -
( -10@°C~ +1680°C)  TWP-K
—
I CITEET
B
o]
hl:@ h2 graph3:8  graphd:B 2 dark )
b raph?: 0 : :
SUCHC\ 2 CHL saecHL e oHI
yl: CH3 v2: CH3 ¥3: CH3 vd: CH3 it 3Cdark )
[ [
1o page 2/5

I\

\

TV
432

1. Move the flashing cursor to the format item.

2. Use the function key to call up page 2/2.

3. Select [ X-Y single ] or [ F2 ][ X-Y dual ] using the

function keys.

1. Press the | CHAN | key to call up the CHANNEL

screen.

If X-Y single or X-Y dual was selected with the
STATUS screen, the graph items are shown, as
follows.

Graph 1: x1 and y1 combined plot
Graph 2: x2 and y2 combined plot
Graph 3: x3 and y3 combined plot
Graph 4: x4 and y4 combined plot

2. Move the flashing cursor to the point shown in

the illustration and use the function keys to
specify display OFF and waveform color.

OFF, color 1 - color 16

3. Set the X-axis channel.

Function key
display

@ ]

Lt@; CH1 to CH16
[
_
]

Meaning

6.2 Making Settings
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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 | CH. SET | key while the
screen is in measurement display mode ( " 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 | STATUS | key to call up the STATUS screen.

4. Carry out combined plotting as described above.

RSN TR TNk o [ o - ) (
1= M U D11 |« MEMORD * x MEMORY x
Lo ftrig: trig:
SINGLE SINGLE
51 LEVEL S1 LEVEL
ave ovr
''''' pre-t: pre-t:
o3 0%
if |time/div: time/div:
2.5ms 2.5ms
R X
Z.5ms)
21100 ot: shot:
i 7501V Z25DIV
P \ i Jesr: @ csr OFF
,,,,,,,,, C——l
| .
S e graphl:B graph?:0 graph3:0 graphd:0
S x]: CH xZ: CHI x3: CHL x4: CHL
crall mode vl y2: CHL ¥3: CHI vd: CHI
J

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.

Line Display (with interpolation)

Method Screen: STATUS (page 1)

wxx STATUS ook MEMORY (pagel)

197- 4-14

14:37:20
time/div: Ims
(100kHz)
shot: 2501V
(recording time): (Z5ms)
/
format: SINGLE
dot-line: m/
roll mode: OFF
super impose: OFF
print mode: WAVE
smooth print: OFF
auto print: OFF
auto save: OFF

§\"‘:‘ \}

Dot Display

1. Move the flashing cursor to the dot-line item.

2. Use the function keys to make the selection.

Function key
display

Meaning

Linear interpolation is not performed.
The sampled data is displayed just as
it comes.

Linear interpolation is performed.
The display is easier on the eye. High
speed display is available when
compression is being performed.

6.2 Making Settings
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6.2.7 Setting the Roll Mode

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

- 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.

- 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 RIS e R (rogeD) oAl 2. Use the function keys to make the selection.
Function key .
ime/div: ns : Meaning
tne/div: (1@@}1<Hz) display
(ﬁgcc)g;ding time): %ggr{v\;) % : Roll mode off
] ﬁ._ : Roll mode on
fornat: SINGLE P m———
olT o i
super impose: OFF e
print mode: WAVE
smooth print: OFF o —
l 0FF }
auto print: OFF = 2
auto save: OFF OH

—

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

+ Local mode is not available when an external
sampling signal is used.
Time axis - When the roll mode function is on and then the
magnification Logging interval numerical output is carried out with normal print
<10 100 (auto), the maximum output interval for the time
X5 100 axis magnification is as shown in the left table.
;g 188 It is not possible to print more than these output
X1/2 50 intervals.
X1/5 100
X1/10 50
X1/20 5
X1/50 5
X1/100 5
X1/200 1
X1/500 5
X1/1000 1
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6.2.8 Superimpose

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

 |x mEoRY %

trig:
REPEAT
451  LEVEL
[G%

X
pre-t:

time/div:

X
2.5m3)
" 25D1Y

A : X
=0
[}
., 3
1
et R

1. Move the flashing cursor to the superimpose item.

2. Use the function keys to make the selection.

Function key
display

SE R

Method Screen: STATUS (page 1)
wex STATUS sorx MEMORY (pagel) "97- 4-14
14:39:04
time/div: Ims
(106kHz)
shot:: 2501V
(recording time): (Z5ms)
format: SINGLE 1
dotoline: LINE //
roll mode: OFF —
super impose:
print mode: WAVE
smooth print: OFF
| 2
auto print: OFF
auto save: OFF

Meaning

: Not perform superimpose

: Perform superimpose
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NOTE

- If trigger mode is SINGLE, measurement terminates after one set of data has

been collected. Therefore the overlay setting is invalid.

- While the overlay function is being used, waveform scrolling and waveform

evaluation cannot be carried out.

- When normal printing (7 Section 19.2.1) is carried out, only the last

waveform will be printed.

- 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

- When the | START | 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.

super impose:

print mode:

auto print:
auto save:

smooth print:

wox STATUS sox  JETERER (pagel) '97- 4-14
14:39:56
time/div: 1ms
(106kHz)
shot: 2501V
(recording time): (25ms)
I3~ Section 12.2
format: SINGLE 1
format: NeLE I3~ Section 12.3
roll mode: OFF

% |

R

OFF

_— 17 Section 12.5.2

S T 1 Section 13.5.1 (2)

Status Screen (page 1)

6.2 Making Settings
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N

(page2) "97- 4- 1
trig mode: re-trig: o 16:38:56
S ———

trigger source: OR
T G

ch2 : OFF

ch3 : OFF

chd : -

chb : OFF

chb @ -

ch? : OFF

ch8 @ -

external: OFF

timer source: OFF

|1z Chapter 10

i -3‘_
CHS~16]
to CHY-16

REPEAT

-
AUTo

IR
AuTo smP]

Status Screen (page 2)

(page3)

~

"97- 4- 1

memory div: |

16:31:33

E——

| iz Chapter 17

average: OFF -‘—__‘_I"——v_—vﬁ = Chapter 18

wave comparison: OFF

= Chapter 16

measurement: OFF

—_____— & Chapter 15

_0F
E-EHE
SEQUE
[7],[@,m
HULTI

G2
.
)

Status Screen (page 3)

(PAGE4)

wave calculation: BE] —_— ]

Status Screen (page 4)

"97- 4- 1
16:32:73

——————— 1= Chapter 14

6.2 Making Settings
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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

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

Co ol EoRy x

JER i |trig:

: ; SINGLE

51 LEVEL
5} ]

fpre-t:
0%

. i. : t ; : C o ftimesdiv:
i 7. bms

b
1. bms )

shot:
20V

; i i [ +
trig: . B
SINGLE , S N
(] a e ARENN

pre-t:

time/div:
7

(D
| s
1]

6.3 Settings on the Display Screen and Auto Settings
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Method Screen: DISPLAY

~

" wave not pxist e L

o
L SR—
Ty
D ———
rm—
[ —

oy
et}

* MEMORY %
s 1. Move the flashing cursor to the position shown in
Lot O the figure on the left.

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

timed“» select the magnification/compression ratio.

L Function key ,

display Meaning
csr: OFF @ X10, X5, X2, X1, X1/2, X1/5,

X1/10, X 1/20, X 1/50, X 1/100,
X 1/200, 1/400, X 1/500, X 1/1000

"~ wote ) ° The magnification/compression factor can be changed also after measurement

is completed.

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

Reference The| HELP | 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

N

(=] (=) (=)

LEVEL
MON.

CH.

KNOB

[ VALUE D
[_1WAVE - ABCSR

72\

N

CH. SET | key:

Serves to make channel settings
in measurement display mode.

6.3 Settings on the Display Screen and Auto Settings
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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| AUTO | key.

7

MENU
[ STATUS ] ( CHAN } [ msj
[SYSTEM] [ FILE } AUTO

2. Use the function keys to make the selection.

Function key display = Meaning

futoRange  : Auto range (only display)
9 : Enable auto range function

(exec)
S ¥

—

R
—

. Disable auto range function

cancel

3. Press [ exec ]. The automatic range setting is made and measurement
starts.

6.3 Settings on the Display Screen and Auto Settings
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When the auto range function is used to start the measurement, the following
items are changed.

(1) Channel settings

- Range and position e Automatically set
- Low-pass filter o OFF (all channels)
. Input coupling ................................... DC

(2) Trigger parameters

- Trigger source AND/OR -~ OR
- 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).

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

* Trigger mode o Auto

. ngger ﬁlter ....................................... OFF

. Pretrigger ............................................ 20%

- External trigger, timer trigger - OFF

(3) STATUS settings

NOTE

- Time axis range (TIME/DIV) ~~~~~~ Automatically set
- Time axis magnification/compression,

voltage axis magnification - X1

- Memory segmentation - OFF

- 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.)

- 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: 10°C/DIV, 8927: 20
mV/DIV, 8928: 20 x« ¢ ) 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.

- If range setting cannot be performed for all active channels, the measurement

is terminated with a warning message.

- When the WAVE-A.B CSR LED is lit on the DISPLAY screen, the | AUTO | key

is invalid.

6.3 Settings on the Display Screen and Auto Settings
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6.4 Start and Stop Measurement Operation

Method

To start the measurement:

Press the | START | key and the LED lights

To stop the measurement:
% Press the | STOP | key.

Trigger mode and measurement operation
(1) When trigger mode is SINGLE

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

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

jd -+ - Trigger
Trigger standb
99 y jud Record
| >
l Recording length
Measurement start Measurement end

(2) When trigger mode is REPEAT

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

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

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

jd - .- Trigger
Trigger standby T Record
— »=
Recording length
Measurement
start

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

6.4 Start and Stop Measurement Operation
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(3) When trigger mode is AUTO

- 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.

- Data are recorded repeatedly and memory contents are overwritten.

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

[T Ip *Trigger
R occurs or 1 second elapses
[ Av4 Record
| . - g
Recording length
Measurement
start

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

(4) When trigger mode is AUTO STOP

- 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.

- 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.

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

if measurement was started
after 1 second has elapsed

fad - . -Trigger
B occurs or 1 second elapses Measurement ends
V4 Record if started by
i F » T
! Recording length
Measurement !
start :

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

6.4 Start and Stop Measurement Operation
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Stopping measurement

(@ Press | STOP | key once to terminate

=
measurement after recording length data are

H stored.
. ® Press | STOP | key twice to terminate

\ measurement immediately.

(1) Pressing| STOP | key once

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

START | key is lit.)
- If| START | key is pressed after | STOP | key was pressed once and before

waveform data recording is completed, the measurement is restarted.

(2) Pressing key twice

- When key is pressed twice, waveform recording is stopped
immediately. ‘

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

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

- If time axis range is 20 ms/DIV or slower, the waveform up to the current
point is displayed.

6.4 Start and Stop Measurement Operation
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Chapter 7
Function

7.1 Outline

(1) Real-time recording of input signal data on tape 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

- Time axis direction: X 10 to X1/1000
- Voltage axis direction: variable display range up to 10 x V/DIV - 100 V/DIV,
10 4V steps

(6) Voltage axis resolution
320 dots/DIV (8927), 80 dots/DIV (8916 - 8919, 8928) (magnification factor X1)
(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 DDS tape)

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

7.1 Outline
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7.2 Making Settings

7.2.1 Setting the Function Mode

- The 8845 has three function modes: the memory recorder function mode, the
recorder function mode, and the FFT function mode
- Select the recorder function.

Method Screen: STATUS (page 1), CHANNEL(page1), DISPLAY

1
STATUS fECORD) "% 1 . L .
= . LSV 1. Move the flashing cursor to the position shown in

the figure on the left.
tine/div: &, 2. Press [ RECORDER |.
time/div zoom: x1
( 26ms/DIV)
nction ki ;
] Function key Meaning
xkk CHANNEL %% RECORD (pagel) '%7@371% : Memory recorder function
1 (/div) _position filter =
T e uprer ) i tasenser EJ“‘ : Recorder function
1:8N B 28] 10,0001V - |[GEID RECORDER .
( ~200mi~ +206mV) to CHI-16 IE 7 .
2: B 2w (B 100001 - SHiled| - FFT function
( ~Z00n~ +26n) , EET
1

7.2 Making Settings
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7.2.2 Sefting the Time Axis Range

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

Method Screen: STATUS (page 1), DISPLAY

pox SRS wex RECORD Gogel) o 1. Move the flashing cursor to the time/div item.

2. Use the JOG control or the function keys to make
tine/div: e — 1 the selection.

|

time/div zoom: ]
( 20ms/DIV)

recording time: BEOdDEHDEMBEs Function key

. Meanin
format: SINGLE display 9
dot-line: LINE
1.25, 2, 2.5, 5, 10, 20, 50,
recording medium: OFF 100, 200, 500 ms,

1,2, 5,10, 20 s,
1, 2,5, 10, 20 min,
1h

EXT (external)

print mode: WAVE
smooth print: OFF + o)

NENCE

#% Wave not exist o i

7.2 Making Settings
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- Time axis range settings depend on the number and type of installed units.

Time Axis Range and Number of Units

1 2 4
Number of units
1ch | 2ch* | 1ch 2ch ich | 2ch ich | 2ch
Upper time axis range limit 195 o5 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 excluswely

(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.

- When using external sampling for the recorder, data dropouts may occur at
sampling frequencies above 80 kHz.
- When time axis range is changed during measurement, measurement starts
again with the new setting.

- 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
Number of units
1ch 2ch 1ch 2ch ich 2ch 1ch 2ch
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.)

7.2 Making Settings
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7.2.3 Setting the Magnification Along the Time Axis

* The magnification ratio along the time axis can be set and changed.
- 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  *x  RECORD

(pagel)

" 98- 1-29

time/div:

time/div zoom:

recording time:

format:
dot~line:

recording medium:
print mode:

smooth print:

mic:

(

20ms:
(bkHz)

20ms/DIV)
000d0RHEINODs

SINGLE
LINE
OFF
WAVE

OFF

OFF

#8:41:56

|

BEECE

| RECORD *

151

|rec time:

trig:
SINGLE
OFF

‘time/div:
i

: F:ZQHS)

— 1

Fo

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

display Meaning

NOTE

® X10, X5, X2, X1, X1/2, X 1/5,
__* __J | X1/10, X1/20, X1/50, X 1/100,

@) X 1/200, 1/400, X 1/500, X 1/1000,

= X 1/20000, X 1/50000, X 1/100000

- Compression of a waveform takes longer than
magnification. The higher the compression
factor, the more time will be required until the

display appears.

- The magnification ratio during measurement

depend on the time axis
( = Section 12.5.3)

7.2 Making Settings
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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

xxx STATLS sx  RECORD (pagel) " 98- 1-29 the figure on the left.
08:42:47
2. Use the JOG control or the function keys to
time/div: Zs. change the time for one division.
time/div zoom: x| Function key M .
( s/ D1Y ; eaning
recording time: BE0dOBHOEME0s T
O
format: SINGLE 4+ . .
dot-1ine: LINE ‘—@T‘ time axis X1 to X2880000
recording medium: OFF “"‘___.-‘—"":\
print mode: WAVE
smooth print: OFF + 2 S
mic: OFF = e

. 5]
(-

. frec time:

.

7.2 Making Settings
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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
TWEPV 3] 7o | e | ms | ms | ims | ma | ms | s | ms | 18] 2555105205 il | o | i min | min | 1"
125ms|| 1 | — | 2 | 4 | 8 | 16 | 40 | 80 |160|400|8001.6k| 4k | 8k | 16k | 48k | 96k |240k|480k|960k[2880K
2 ms — |1 | —|— 1|5 |10 |25 |50 |100;250/500| 1k |2.5k| 5k | 10k | 30k | 60k |150k|300k|600k|1 800K
2.5 ms = | =11 2 1 4] 8 |20 40| 80 |200/400|800| 2k | 4k | 8k |24k |48k [120k240k|480k{1440K
5ms - =1 =11 2 1 4 |10 |20 | 40 |100{200|400| 1k | 2k | 4k | 12k | 24k | 60k |120k|240k| 720k
10 ms - == =1 2 | 5 110 | 20 | 50 |100|200|500| 1k | 2k | 6k | 12k | 30k | 60k |120k| 360k
20 ms == == 1 - 10 | 25 | 50 | 1001250 |500| 1k | 3k | 6k | 15k |30k | 60k | 180k
50 ms - === =1 10 | 20 | 40 | 100|200 400 |1.2k{2.4k| 6k | 12k |24k | 72k
i0ms | — | — | —|—|— | — | — |1 2 5 110 | 20 | 50 100|200 |600|1.2k| 3k | 6k | 12k | 36k
20ms | — | — | — | — | — | —| — | — | 1 - 10 | 25 | 50 | 100|300 (600 (1.5k| 3k | 6k | 18k
500ms | — | — | —|—|—|—|— | —|— 1 4 | 10 | 20 | 40 |120|240|600|1.2k|2.4k| 7.2k
1s - == === —|—|—]1 5 |10 | 20 | 60 | 120|300 (600 |1.2k| 3.6k
2s - = === === == - 10 | 30 | 60 | 150300600 1.8k
5s — === === =|=|=]|—-|—-]1 12 | 24 | 60 | 120|240 720
10's — == === ==|=|=|—-|—|— 1 12 | 30 | 60 | 120| 360
20's — =l === =1—==|—=1—-1—-|—-|—-]- 15| 30 | 60 | 180
Tmin |—|—|—=(—|—|—|=|—-|—|—|—|—=|—|—|—|1 5 10|20 60
2mn | = |—|—|—|=|=|\=|—|—|—|—|—|—-|—-|-]- - 10 | 30
smn | —|— ||| —|—|—|—|=|=|=|=|—=|—-|—|—-|—-]1 12
1omn |[—|—=|—-|—|~=|~-|—-|-|—|=|—-|=-|-|-|-|—-|—-|~—
20min |—|—|—|—|—-|—|—-|-|—-|—|—-|—-|—-|-|-|—-|—-|—-|—-|1]3
1h — == == ===l === ===l == === =]
— . 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 960k | 10480k | to280k | to 120k 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

v SR e TOO rageh) 1. Move the flashing cursor to the recording time
item.
ime/di: oo 2. Use the JOG control or the function keys to
ime/di : i 1
tine/div zoom select the recording time.
recording tine:  0000IHOE: T When time setting is enabled
format: SINGLE i
dg?—]Tine: LINE Funcngigpklgz Meaning
recording medium: OFF
;ﬂ

print mode: WAVE
smooth print: OFF 4 @

—1 % 1 second - 366 days 23 h 59 min 59 s

ARy

mic: OFF @ w

Fe i

2 O

¥
E@u,./:'” A . Continuous recording (until STOP
CONT " key is pressed or printer paper runs

out)

* When continuous recording is enabled

Function key
display

time set

NOTE

> 2

Meaning

: Switch to time setting

- When recording length is changed during
measurement, measurement starts again with
the new setting.

- Data immediately preceding the recording stop

operation are stored in internal memory. For the
length of the stored data, see NOTE in Section
7.2.7," Setting the Recording Medium" .

7.2 Making Settings



113

7.2.5 Setting the Format

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

AN

=+

(2) Dual

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

WV\/ Graph 1

—_— Graph 2

Input waveform

:

7.2 Making Settings
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(3) Quad

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

VAVAYES
At

—— Graph 3

Input waveform

:

—_ Graph 4

(4) Oct

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

VAvAN
- \/v —

Input waveform

"'§§%§3

—_— Graph 7

- Graph 8

7.2 Making Settings
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Method Screen: STATUS (page 1)

1. Move the flashing cursor to the format item.

pox STTE oo RECORD (pasel) o LD 2. Use the function keys to select the format.
Function key
time/div: (%%HHE) dlsplay Meaning
iz
tine/div zeom Q : Single (one division only)
recording time:  000dIBhOGNERs E . Dual (divided into two)
goin}?{:: ' II 1 L‘_.._L‘
o % : Quad (divided into four)
recording medium: OFF . .. . .
) % : Oct (print only divided into eight)
print mode: WAYE l ‘ ___U_E—T—"ﬂ
smooth print: OFF _SINGLE
' [% 3. If dual, quad, or octo screen display was chosen
E= in step 2, determine which input channel to
E__Lij display on which graph. This setting is made
with the CHANNEL screen.
’ (D Press the| CHAN |key to call up the CHANNEL
% /® screen.

Hokk CHANNE\, w0k RECORD

J

@ Move the flashing cursor to the point shown in

(pagel) '97- 4- 1 . .
19:16:04 the illustration at left.
lop (/div)  position filter . . .
ch?'&p{\an%elé\ig? < lpper T uni tgeensor - The illustration shows the setting for CH1.
L: ol 2 5 - (GRTED - Settings for CH2 - CH16 should be made in the
( 250my +256mY) +to CHI-16
2o w1 d (1D 2801 - same way.
=250my~ +250m
. A 81 Gk () 2501V - - Use the function keys to select the graph.
¢ ToezEm~ o 2.5n0) 12
oo Function key Meaning
N L St (e 2SI display
— 2 my-~ +6H7. Hm! T e——
. - E : Graph 1
110 53°T) 2,500V bsnnrn’l':‘ =
ANA B 1 10°C xk : : - |
’ ( ’ 51255& B e —— E : Graph 2
5 . _ = \_GRAPH?Z
= g : Graph 3 (*1)
GRAPH3 GRAPH3
%,.,,4 ﬁ : Graph 4 (*1)
= [ )
1o page 2/2 . .
] o .| © Switch to page 2/2
- 2/2
Function key .
display Meaning
g . Graph 5 (*2)
' GRAPHS
E . S
*1: displays when the quad or oct screen CRAPHE | Graph 6 (*2)

is selected

*2: displays when
selected

I

xd
-l
=3
=
=
—

the oct screen is

|

exd
=o
==
=4
==
=3

g

1o page 1/2

: Graph 7 (*2)
: Graph 8 (*2)

: Switch to page 1/2
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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.

Line (linear interpolation)

Method Screen: STATUS (page 1)

skx STATUS  xxx  RECORD

(pagel) '98~ 1-29

time/div:
time/div zoom:

(

format:
dot-line:

recording medium:

print mode:
smooth print:

20ms
(BkHz)

x]
2Bms/DIV)

recording time: 610165 15/519105 05

SINGLE
L INE}

OFF

WAVE
OFF

OFF

03:48:17

1. Move the flashing cursor to the dot-line item.

2. Use the function keys to make the selection.

Function key
display
.~ ) Linear interpolation is not performed.
“ | : The sampled data is displayed just as

it comes.

Meaning

DOT

/E{E\ ~| ¢ Linear interpolation is performed.
—=———  The display is easier on the eye.
High speed display is available when
\___J compression is being performed.

NOTE

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.

7.2 Making Settings
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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 tape, or not recorded (recorded in the internal memory).

Method Screen: STATUS (page 1), DISPLAY

xxx STATUS xkx RECORD

(pagel)

98- 1-29

time/div:

time/div zoom:

recording time:

format:
dot-line:

recording medium:

print. mode:
smooth print:

(

00BdOBHAGNEAs

Zimss
(BkHz)

al
26me/DIV)

SINGLE

LINE

B |
WAVE
OFF

OFF

03:49:04

e
E?_ij:;éi |
PRINTER

B - 1

1. Move the flashing cursor to the recording medium
item.

2. Use the function keys to make the selection.

Function key

display Meaning

: No recording (display only)
- Print data on printer
( 77 Section 12.5.3)

. Record data on DAT
" (17 Section 13.5.2)

Also when recording medium is OFF, data
immediately preceding the recording stop operation
are stored in internal memory. The length of the
stored data is determined by the following
equations (1 M = 10°).

* Only 8916 - 8919, 8928 can be used
Time axis range(s/DIV)X1.8 M

Recording time (s) =
Number of units X100

= 8927 one unit can be used
Time axis range(s/DIV)X1.8 M

Number of channels X100

Recording time (s) =

< 8916 - 8919, 8927, and 8928 can coexist, or
8927 can be used exclusively

o Time axis range(s/DIV)X1.8 M
Recording time (s) =
Number of units X200

(For the 8928, one channel corresponds to one unit.)

7.2 Making Selttings



118

7.2.8 Recording a Voice Memo

- When DAT is selected as a recording medium, a voice memo can be recorded
along with the waveform data.
- During playback, the voice memo is reproduced along with the monitored

output ( iz Section 13.6.2).

Method Screen: STATUS (page 1)

sox STATUS so0e RECORD (oageD "G 129 1. Set the items time/div and recording medium on the
06:50:07 STATUS screen (page 1) as follows.
time/div: (%Ems) ) tlme/dlv
o : Choose a setting between 1.25 ms/DIV and 10
time/div zoom: ( QBms/D?\;B) mS/DIV
recording tine: (00dIBhAGNI0s . .
- recording medium
i o DAT
recording medium: OFF NOTE
print mode: WAVE i . . 5 R
smooth print: OFF é) 3 When time axis sampling is set to a slow setting
& . .
, such as 20 ms/DIV or more, the voice memo will
mic: \
Q\ become garbled.
~ 2
l 2. Move the flashing cursor to the mic item.
D 3. Use the JOG control or the function keys to make
the setting.

Function key
display

@ . Increase channel number
. S

Sy
: Decrease channel number
e

Meaning

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 | START | 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.

7.2 Making Settings
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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

- Waveform data stored in memory immediately before stopping recording

operation.
- Waveform data recorded on a DDS tape. (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)

s o 1. Record the data in recorder function, or load the
Z“SEE%E waveform data from a DDS tape.

. . 2. Scroll the waveform on the display screen and

) tine/div: specify the start position (left end of the screen)

to transfer data.

scroll$

| IIIIII

B next

{ 'llllll

: [

H previous

- l!!!!ll
f:Bcsrmode,

7.2 Making Settings



120

3. Set the item shot on the STATUS screen (page 1)

sk STATUS wwk  MEMORY (pagel) '97- 6-20
10:35:07 or display screen in memory recorder function.
time/div: ls (I]:? Section 623)
(160Hz)
shot:
(recording time): (7hs)
format: SINGLE
dot-line: LINE
roll mode: OFF
super impose: OFF
print mode: WAVE
smooth print: OFF
+
auto print: OFF
auto save: OFF -

\.

(aged) ' 9T 620 4. Move the flashing cursor to the change to MEMORY

10:37:62 . . .
measurenent: OFF function item on the STATUS screen in recorder

function (page 3), and press the [exec] key.

I chanee to MBNORY function

4

(exec)

| |

5. The data is transferred and the waveform is
displayed on the display screen in memory
recorder function.

NOTE

- If the recording length in memory recorder
function is set to maximum recording length, the
data can not be transferred. (- Section 6.2.3)

- The waveform data which is measured by using
the 8927 unit, with 1.25 or 2ms/DIV time axis
range cannot be transferred.

- When measuring with time axis range (10, 20
min, or 1h/DIV) in recorder function only, the
waveform data can be transferred.

LVEHORYIES

trig:
SINGLE

7.2 Making Settings
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7.2.10 Other Settings

For details, refer to the following sections.

wxk STATUS ek (pagel) ’98- 1-29
08:52:04

time/div: 20ms
(5kHz)
time/div zoom: %1
( 20ms/DIV)
recording time: 000d0BhE0NAGs

format: SINGLE
dot-line: LINE

recording medium: OFF — > Section 12.2

print mode: WAVE
smooth print: OFF

Al = Section 12.3
mic: OFF

Status Screen (page 1)

- ~
(page?) *97-4- 1
trig mode: _______.———————-——'—B‘Z—w‘—i = Chapter 10
trigeer source: Ok
aralog 4 igser tﬁ“éﬁé’ixée
ch? : OFF
ch3 : OFF
chd: -
chb : OFF
ch6 : -
ch? : OFF
chg: - I ‘ XL—
SINGLE®
REPEAT
external: OFF l
timer source: OFF C]

Status Screen (page 2)

7.2 Making Settings
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(page3) "97- 7- 1
13:10:20

measurement.: o — |

|

I 1z Chapter 15

I change to MEMORY function (execute) I

-

Status Screen (page 3)

7.2 Making Settings
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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).

(S——-T-T]VG U] Y

{ PRINT ] [ COPY J l FEED ]

[ Lever ] . o

MON. - \
KNOB

[JVALUE
CHSET D CH. SET | key:

C_JWAVE - ABCSR

1 V77 N

Serves to make channel settings
in measurement display mode.

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.

[ ————MENU

[smarus | | oun | [ o |

{SYSTEM} l' FILE ] AUTO

N

7.3 Settings on the Display Screen and Auto Settings



124

2. Use the function keys to make the selection.

Function key display =~ Meaning

futoRanse  : Auto range (only display)

C
py : Enable auto range function
(exec)

e e
Yy

et
SR

: 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

- Range and position e Automatically set
- Low-pass filter oo OFF (all channels)
. Input Coupling ............................. DC
(2) Trigger parameters
- Trigger source AND/OR -+ OR
- Internal trigger e 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). '

- Trigger type Level trigger: trigger level automatically set
(only 1 channel)
- Trigger mode e Auto
- Trigger filter o OFF
- External trigger,
timer trigger e OFF

(3) STATUS settings
- Time axis range
(TIME/DIV) oo Automatically set
- Time axis magnification/compression,
voltage axis magnification X1

- 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.)

- 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: 10°C/DIV, 8927: 20
mV/DIV, 8928: 20 1 ¢ ) 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.

- 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
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7.4 Start and Stop Measurement Operation

Method

To start the measurement:
Press the | START | 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:

@ Trigger mode: SINGLE

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

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

B .- -Trigger
Trigger standb
ggl y [T Record
I Recording length
Measurement start Measurement end

@ Trigger mode: REPEAT

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

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

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

Bd - - -Trigger
Trigger standb
ggl y [T Record
I K H
Recording length
Measurement
start

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

7.4 Start and Stop Measurement Operation
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(2) When continuous recording is enabled ‘
(D Trigger mode: SINGLE or REPEAT

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

- When | STOP | key is pressed, measurement stops.

Bd - .- Trigger

Trigger standby [T R d
ecor
l

| q
Measurement start  Press| STOP | key. Measurement ends.

Stopping measurement

@ To terminate measurement after recording
length data are stored:

H Press | STOP | key once.
. @ To terminate measurement immediately:

\ Press key twice.

—

(1) Pressing| STOP | key once

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

START | key is lit.) .
- If| START | key is pressed after| STOP | key was pressed once and before
waveform data recording is completed, the measurement is restarted.

(2) Pressing key twice

- When | STOP | key is pressed twice, waveform recording is stopped
immediately.

- The waveform until the current point is displayed.

7.4 Start and Stop Measurement Operation
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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
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8.2 ltem Settings

8.2.1 Setting the FFT Function

- The 8845 has three function modes; the memory recorder function, the
recorder function, the FFT function.
- Select the FFT function for performing FFT analysis.

Method Screen: STATUS (page 1), CHANNEL(page1), DISPLAY

) 1 . 1. Move the flashing cursor to the position shown in
wex STATLS xex aﬁ (pagel) 97 4- 2 the figure on the left.
19:26:53
FFT node: 1CH FFT 2. Press [ FFT J.
max. frequency: 40kHz F .
unction ke :
window: RECTANGULAR displaz Meaning
VWL . Memory recorder function
HEHORY
o — T
1 % : Recorder function
sk CHONNEL ok Iiﬂ/ (pagel) '97- 4- 2 EAmIE
19:27:46 : FFT function

range zoom (/div)  position filter
( lower ~ upper ) uni t§sensor

Loae e (2 tegml - |G
¢ M e sanany cHS-16

to CHI-16 D ——

2 : 20mix] (o 28mV)  10.86DIV -
( =208~ +200mY)

1
AN

X X
[1ch, new]
trig:
SINGLE
51 OFF

gl: STR y: (Linear) x: (Time) CH1 pre-t:

8.2 Item Settings



129

8.2.2 Setting the FFT Channel Mode

- This setting determines whether only one channel (1ch-FFT) or two channels
(2¢h-FFT) are used for FFT processing.
- 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.

oo STAILS wx  FET (pazel) o2 2. Use the function key to make the selection.
FFT mode: |
max. frequency: 40kHz Functio‘n key I’\/Ieaning
window: RECTANGULAR dis P ! ay
. s : Used for FFT analysis of signals
\LCH-FFT) ° from one channel.
peak: OFF
average: OFF Used for simultaneous FFT analysis

2CH-FFT)

———  of two channels.
reference: - NEW DATA

(node) WD) (ymaxis) (eoaxis) | QAL —
zl: STORAGE CHl  (Linear) (Time) 2
2CH-FFT )
(scale) (lower) (upper) (units)
ol:  AUTO  +0.000E+0D +1.00BOE0R [V ) G

-

‘ 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
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8.2.3 Setting the Frequency Range

- The frequency range (frequency axis maximum value) can be set as follows.
- The frequency range corresponds to the time axis range (TIME/DIV) setting of
the memory function.

Method
sk STATUS #xx  FFT (pagel) "97- 4- 2
19:32:26
FFT mode: 1CH FET 1
max. frequency? s ———
window: RECTANGULAR
format: SINGLE
peak: OFF
average: OFF
reference: NEW DATA

2l

2l

(mode) (wh)
STORAGE CHL

(scale) (lower)

(upper)

(y-axis) (x-axis)

(Linear) (Time)

(units)

AUTO  +0. QOOBE+G0 +1. GOOOE+00 [V 1

STR y: (Linear) x:

(Time) ~ CHL

window:

o
RECTAN

““lesr: OFF

average:
OFF

Screen: STATUS (page 1), DISPLAY

1. Move the flashing cursor to the max. frequency
item on the STATUS screen or the freq item on
the DISPLAY screen.

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

the selection.

Function key

£

[

NOTE

Meaning

133, 333, 667 mHz

2, 4, 8, 20, 40, 80, 200, 400, 800 Hz
2, 4, 8, 16, 20, 32, 40, 80 kHz

EXT (external)

- When the analog unit 8927 is used, the 80 kHz
range cannot be selected (maximum setting 40

kHz).

- The antialiasing filter (8919 FFT unit) cutoff
frequency is the same as the selected frequency

range.

- When EXT was selected, octave analysis cannot be

carried out.

- To use external sampling: 1z Section 21.5

8.2 Item Settings
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Frequency Range, Frequency Resolution, Window Width,
Corresponding Time Axis Range

Frequenc . .
Frequency range res%lutior%l Window width Time axis
[Hz ] [ Hz ] [/DIV]
80 k *1 200 5ms 500 us
40 k 100 10 ms 1ms
32 k 2 80 12.5 ms 1.25 ms
20 k 50 20 ms 2ms
16 k *3 40 25 ms 2.5 ms
8 k 20 50 ms 5ms
4 K 10 100 ms 10 ms
2k 5 200 ms 20 ms
800 2 500 ms 50 ms
400 1 1s 100 ms
200 500 m 2s 200 ms
80 200 m 5s 500 ms
40 100 m 10s 1s
20 50 m 20s 2s
8 *4 20 m 50s 5s
4 *4 10m 100 s 10 s
2 *4 5m 200 s 20s
667 m *4 1.67 m 10 min 1 min
338m "4 0.83m 20 min 2 min
183 m "4 0.33 m 50 min 5 min
(67 my 4 0.17 m 100 min 10 min
(33m) *4 0.08 m 200 min 20 min
(11m) *4 0.03m 10 hour 1 hour

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 DATtoFFT mode. Normally it can not be used.

8.2 Iltem Settings
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8.2.4 Setting the Window Function

- The window function defines the segment of the input signal that will be
processed.

- Window processing can be used to minimize leakage error.
Rectangular (rectangular window function): effective on discrete waveforms.
Hanning (hanning window function): effective on continuous waveforms.
Exponential (exponential window function): effective on decaying waveforms.

gl:

(scale) (lower)

AUTO  +0. GOGOE+0D +1. DOORE+ED [V ]

Method Screen: STATUS (page 1), DISPLAY
1. Move the flashing cursor to the window item.
o S e gl 2. Use the function keys to make the selection.
FFT mode: 1CH FFT Function key M .
max. frequency: 43kHz 1 d Isplay eaning
window: e | —
I L : Rectangular
format: SINGLE \_RECTAN J
——
peak o /| : Hanning
average: OFF \_HANHRING
N
reference: NEW DATA -I\~— . Exponential
EXPO
S
——
(mode) w])  (y-axis) (x-axis)|W48LL]
ol STORAGE  CHL  (Linear) (Tims) \ )
HAHKIKRG 2

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

(upper) (units)

) control.
Function key :
display Meaning
FFT i )
’Elch,new? @
) +
trig: | —
& E — 0 to 99%
s OFF @
et
gl: STR y: (Linear) x: (Time) CH1 pre-t: o
freq: —
) d4}_<Hz 1
T
|
average: )
0
csr: OFF S
s
RECTAN
NOTE
vy
HANNING
M If coefficient (attenuation ratio) is set to 0%,
EXPO . . .
:] processing will be carried out as 0.1%.

8.2 Item Settings
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Example Attenuation ratio set to 10%

Noise on attenuated waveform is reduced

Waveform captured in one operation
(1000 points)

L
¢

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 ltem Settings
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8.2.5 Setting the Display Format

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

(1) Single

Displays the waveform on a single screen.

FFT
——p

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
_—

FFT

Two input waveforms are analyzed

FFT

FFT

JHHE

8.2 Item Settings
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(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

S/

\\

_—

Real number of part

1. Move the flashing cursor to the format item.

2. Use the function keys to make the selection.

Function key

display Meaning
Q . Single
E : Dual
DUAL

. : Nyquist

Method Screen: STATUS (page 1)

sk STATUS #xx  FET (pagel) "97- 4- 2
19:35:46

FFT mode: 1CH FFT

max. frequency: 4@kHz

window: RECTANGULAR

format.: e |

peak: OFF

average: OFF

reference: NEW DATA

(mode) (wl)  (y-axis) (x—axis)l

gl: STORAGE CHl  (Linear) (Time)

(scale)  (lower)

gl:  AUTO  +0.GODEE+GO +1.0000E+00 [V ]

(upper) (units)

8.2 Iltem Settings
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8.2.6 Selecting Reference Data

Select data to be used for FFT processing.
New data

When | START | 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

- When key is pressed, FFT processing is carried out using data stored
in memory with the memory function. '

- Processing start point can be specified on the memory recorder display, using
the A/B cursors.

- When the A/B cursors are used, data for 1000 points from the first cursor are
used for FFT processing.

FFT
|
L
{ »
Data for 1000 points
When A/B cursors are used FFT
I

A B

| N
>

Data for 1000 points

8.2 Iltem Settings
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Method Screen: STATUS (page 1)

- 1. Move the flashing cursor to the reference item.
sk STATUS wex  FET (pagel) '97- 4- 2 .
19:36:43 2. Use the function keys to select the data.
FFT mode: 1CH FFT = ti k
max. frequency: 48kHz unc lglgp‘:z Meaning
window: RECTANGULAR
fpaesrer | . Capture new waveform data for FFT
format: SINGLE HEY DATA ] ~ processing
peak: OFF Oyl
*FFT . Use stored waveform data for FFT
average: OFF FROH MEH . .
| 4 processing
—
reference: N DAT.
f\/]\‘,{\;‘w‘w} C
(mode) (W) (y-axis) (x-axis)|WILHIIGE 5
ol SIORAGE  CHL  (Lincar) (Time) || dBfibrer
FROM HEH
(scale) (lower) (upper) {units)
gl AUTO  +0.0CE+B0 +1.00OCE:00 [V ) [:j

\.

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

| 5
i >

Data for 1000 points

FFT

* Trigger mode set to REPEAT, AUTO, AUTO STOP

; .

Data for 1000 points
P P

FFT FFT FFT FFT

8.2 ltem Settings
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8.2.7 Setting the Peak Display

- From the sampling points and FFT processing results, the 10 peak values or
maximum values can be shown.
- This setting is available only in single-screen mode.

Peak value

- When data at one point are higher than data within the vicinity, the point is a
peak.
- The 10 highest peaks are shown.

Maximum value

Points with the 10 highest values are shown.

. ® .0 '--Data
+«——— Maximum value 1

+«——Maximum value 2

+«—— Maximum value 3

T

Maximum value 4 +«— Maximum value 6

I

Maximum value 5

8.2 Item Settings
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Method Screen: STATUS (page 1)

skx STATUS sk FET (pagel) '97- 4- 2
19:38:45 . -
T s - 1. Move the flashing cursor to the peak item.
max. frequency: foiee 2. Use the function keys to make the selection.
window: RECTANGULAR
Function key .
fornat: SINGLE 1 display Meaning
peak: B |
average: OFF OFF OFF
LA —
T el Y
. N L2
reference: NEW DATA Y= 1 : Shows the 10 peak values
PEAK
2 M
=t | Shows the 10 highest peaks
MAX
(mode) (w])  (y-axis) (x-axis) OFF
1
el: STORAGE CHl  (Linear) (Time)
PEAK . 2 S
Hox {
(scale) (lower) (upper) (units)
21:  AUTO  +.0000E+@D +1.G000E:00 [V ) ]

* BFT x
lichnew] | Peak values
peak  1:+1.000kHz  -1.7794 dB Gi+11.00kH:  -43.285 dif
2:+3.000kHz  -20.857 dB T:+13.06kHz  -46.525 dB g
Jieboonbidlz  -29.784 dB  G:+I5.BOkHz  -48.305 df SINGLE
Lo 7000k ~35.536 4B @i+17.08kHz  -50.277 dB Sl LEVEL
5:+0.006kH=  -48.879 dB  10:+19.86kHz  -52.98d dB o
i)
e RN v: LOG-MAG  x: LOG-Hz CH1 pre~t:
+20. 008 dB a3
o | freq:
40kHz
window:
RECTEN
average:
csr:  OFF
) Storage
Waveform
SIR
Lineav
Spectrum

PSP

1)
topage 2/3

-120.00 B
100Hz 40kHz

8.2 Item Setlings
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8.2.8 Setting the FFT Analysis Mode

Used to select the FFT calculation method.

Method Screen: STATUS (page 1), DISPLAY

e = L 1. Move the flashing cursor to the mode item.
FFT mode: 1CH FFT .
2. Use the function keys to select the FFT
max. frequency: 40kHz .
window: - RECTANGLLAR calculation.
format: SINGLE 13
Function key .
peak: OFF display Meaning
average: OFF J—
Storage .
_Maveform | : Stored waveform ( 1z Section 8.3.1)
reference: NEW DATA STR
1 Linear
/ Seectrum| : Linear spectrum ( iz Section 8.3.2)
Sterage _LIN
I Waveform RMS
(mode) {y-axis) (x-axis) STR Spectrum| - RMS Spectrum ( FSection 8.3.3)
inear
of MSUTEL L (Linear) (Tine) | Spectrun = KNS
ower
RHS Seectrum| : Power spectrum ( 1 Section 8.3.4)
Spectrum > 2 PSP
RHS e —
(scale) (lower) (upper) (units) Power \ /; X
2| .
o AT0 40000640 0B v ) | psr ool | © Switch to page 2/3
) e 2/3
Function key Meanin
display g
f Auto ... . Auto correlation function
x FFT x orrelation| - Q A 3
Tlch, new] ] __acr__J ( 1" Section 8.3.5)
. / .
Histosram| . Hjstogram ( 1= Section 8.3.6)
H1sS
o——
ol o Qinear)  x (Tine)  CHL T_r?g'fr_ Transfer function ( 13 Section 8.3.7)
o | N Ui 5L —
. Cross Power
| fren spectram| - Cross power spectrum
wing%_}A CSp ( I Section 8.3.8)
N :
average: I?A : SWltCh to page 3/3
OFF \to page 3/3,
“tesr: OFF
“ BJov‘arge e gla t k
| -Havetorm unction key .
STR A
Linear dlSplay Meanlng
.| Spectrum ) .
LA_LIR Cross Cross correlation function
RHS Correlation] : .
» Sp;lr;‘tsrum > 2 CCR ( Iz Section 8.3.9)
T Impulse .
: Suvui%um _.R_%iS_rﬁ'EE : Impulse response ( 17 Section 8.3.10)
tos coherence| . Coherence function
COH " (1= Section 8.3.11)

_ﬂ_cut_;_:_'_’__ . Octave analysis ( i Section 8.3.12)

FERE Switch to page 1/3
topage1/3

NOTE The transfer, cross-power spectrum, cross-correlation, unit-impulse response,

and coherence functions use 2 channels.

8.2 Item Settings
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8.2.9 Setting the Analysis Channel

Select the channel for FFT analysis.

Method

sk STATUS sxx  FET

(pagel) "97- 4- 2

70:08:41
FFT mode: 1CH FET
max. frequency: 4okHz
window: RECTANGULAE
format: SINGLE
peak: OFF
average: OFF
reference: NEW DATA
{mode) wl)  (y-axie¥ (x-axis) £H 2
<1 STORAGE (Linear) (Time)
€EH ¥
(scale) (lower) (upper) (units)
gl AUTO  +0.GOBRE+DD +1. OROOE+G0 [V ] B
*  FRT %
[1ch, new]
trig:
SINGLE
51 OFE
gl: STE y: (Lirear) x: (Time) m

tear:

‘ average:
QFF

OFF

1

Screen: STATUS (page 1), DISPLAY

1. Move the flashing cursor to the w1 item.
2. Use the JOG control or the function keys to

select the channel.

. When 2CH-FFT was selected, the w2 item is

w

displayed. Select the channel in the same way as

for wi.

Function key

o
©83
jab)
<

=
=
5

2@

(]
=

NOTE

U

CH1 to CH16

For the transfer function and impulse response,
calculation is performed from "(w2)/(w1)".
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8.2.10 Setting the X-axis and Y-axis Displays

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

Method Screen: STATUS (page 1), DISPLAY

1. Move the flashing cursor to the x-axis item.

w0k STATUS sk FRT (pagel) "97- 4- 2 . .
20:11:11 2. Use the function keys to make the selection.
FFT mode: 1CH FFT
nax. frequency: ik 3. For the y-axis, select in the same way as for x-
window: RECTANGULAR axis.
format: SINGLE - X-axis
peak: OFF E . K
unction key :
average: OFF .
display Meaning
reference: NEW DATA Frequency . .
1 ctinear) | : Frequency (linear display)
L1H-Hz
. Frequency . .
e ___Goea)}t : Frequency (logalism display)
(mode) wl)  (y-axis) (x-axis) JEEENH LOG-Hz
Frequency 2
gl: LINEAR SPECTRUM  CHL  LIN-REAL (log)
LBG-H=z
= )
(scale) (lower) (upper) (units) 3
gl:  AUTO  +0.0000E+00 +1.0000E+0 (v ] G [P——‘“

(when octave analysis)
Function key

_ display Meaning
?lc{j—leew?
R Anl | 0 13 octave

|

trig:
S;’g NS%E 1/3 OCT
g—L_,_J—L_\ : 1/1 octave

\.171 OCT ;

gl:  LIN y: LIN-REAL % I
T T T T T T B H : I 1
PR : : : i H : freq:
A0KHz S
window:
RECTAN
averagglé Ji——
“lcsr: OFF
P | W—
Frsz;uyem;g) .
Inear. - -
e Y-axis
- Frequency .
(log) Function key ;
LOG-H H
) display Meaning
Real part | . Real number part (linear display)
LIN-REAL
Irnasning;‘“'-;lt _ Imaginary number part (linear
Lin-inag) ~ display)
Magnitude
(linear) | - Anmlitude (linear display)
LIN-HAG
Hagnitude
(Bl : Amplitude (decibel display)
LOG-HAG
Phase (deg) :
~ | : Phase (degree displa
PHASE (degr play)
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X and Y Axis Settings Available with each FFT Analysis Mode

. X-axis Y-axis
FF n . . . ,
T analysis mode (horizontal axis) (vertical axis)
STR Storage Waveform (Time) (Linear)
LIN-REAL
LIN-IMAG
LIN Linear Spectrum LL(I)I\(;I:IZZ LIN-MAG
LOG-MAG
PHASE
LIN-REAL
LIN-IMAG
RMS RMS Spectrum LL(')'\C';fz 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(I)’\(I“;:'-iZz LIN-MAG
LOG-MAG
PHASE
LIN-REAL
LIN-Hz LIN-IMAG
cspP 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))

xex STATUS ook FFT (pagel) '%jlgjgg 1. Move the flashing cursor to the scale item.
FFT mode: 1CH FFT . .
nose 2. Use the function keys to make the selection.
max. frequency: 40kHz
window: RECTANGULAR ;
Functlgir; klgy Meaning
format: SINGLE play
peal: OFF A : Scale set automatically.
average: OFF AUTO
reference: NEW DATA H;‘E\?:)L : Scale set manually
g il LLLE 1LY
| —
m——y
(mode) (wl)  (y-axis) (x-axis)
gl: LINEAR SPECTRUM  CHI  LIN-REAL LIN-Hz
(scale) (lower) (upper) (units) [j —_—
sl +0.0000E+0A +1.0000F+00 [V ] D
{ } 1

(1) When AUTO is selected

Upper and lower limits are set automatically, according to the processing
result.

(2) When MANUAL is selected

- The upper and lower limits for the display scale can be set by the user.
- Make settings to match processing results.
- Setting range is -9.9999E+29 to 9.9999E+29. (exponent is E-29 to E+29).
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1. Move the flashing cursor to the lower item.

2. Use the JOG control or the function keys to
select the lower limit for each digits.

3. Set the upper limit in the same manner.

Function key
display

NENCE

Method Screen: STATUS (page 1)
wer STATUS sxx FFT (pagel) '97- 4- 2
70:14:60
FFT mode: 1CH FFT
max. frequency: 4BkHz
window: RECTANGULAR
format: SINGLE
peak: OFF
average: OFF
reference: NEW DATA
(mode) (wl)  (y-axis) (x-axis) L___'L_J
2l: LINEAR SPECTRUM [Hl  LIN-REAL LIN-Hz
(scale) (lower) (upper) (units)
21:  AUTO 0. 0OGOE+00 +1.0000E+ga [V ] D

\.

. NOTE

Displaying the display scale units

Meaning

0to9
(-9 to +9 for the most significant
digit, -29 to +29 for exponent.)

- The selected unit is displayed with "scaling” in the system screen.
- When scaling is turned OFF, V (volts) or C 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.)
— —
1/1-octave (1/3-octave) 1/1-octave (1/3-octave)
normal filter characteristics sharp filter characteristics
Method Screen: STATUS (page 1)
wex STHIUS wox FFT (pagel) ’g;ﬁ% 1. When the octave analysis is selected in analysis
FFT mode: 1CH FFT mode, the oct-filter item is shown.
max. frequency: 4kHz . " .
vindon: CETANCLLAR 2. Move the flashing cursor to the oct-filter item.
format: SINGLE 3. The function key display appears, allowing you to
peak: OFF make the selection.
Frerass oFF Function key  \raani
display eaning
reference: NEW DATA // 1
~fi : | NORMAL —] . .
oct-filter: o iﬁz}ﬁ : Normal filter characteristics
S\
(mode) WD (y-axis) (x—axis)l 2 glﬁ : Sharp filter characteristics
5l OCTAVE  CHI  LIN-WAG 1/30CT A
SHARP
(scale) (lower) (upper) (units)
cl: A0 +0.000E+00 +1.00BOE:GD [V ] D

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

Method

The input signal (sampled data) and FFT waveform can be displayed and

recorded as is, or after linear interpolation.

Screen: STATUS (page 3)

sk STATUS soxx

(page3)

dot-line:

print mode:

auto print:

auto save:

97~ 4- 2
20:15:50

i [KINB]

WAVE

OFF

OFF

wave compar ison:

OFF

1

\.

1. Move the flashing cursor to the dot-line item.

2. Use the function keys to make the selection.

Function key
display

Meaning

Linear interpolation is not performed.
The sampled data is displayed just as
it comes.

Linear interpolation is performed.
The display is easier on the eye.
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8.2.14 Other Settings

For details, refer to the following sections.

p

T Chapter 18

wox STATUS xex IR (pagel) '97- 4-2
20:17:00
FFT mode: 1CH FFT
max. frequency: 40kHz
window: RECTANGULAR
format: SINGLE
peak: OFF /
average: OFF —
reference: NEW DATA
(mode) (wl)  (v-axis) (x-axis)
gl: STORAGE CH1  (Linear) (Time) @
(scale) (lower) (upper) (unite)
gl:  AUTO  +0.00@0E+0Q +1.0000E+00 [V ]
Status Screen (page 1)
(pa e =
trig mode: MEODER]  pre-trig: 0% 2:17:51
trigger source: OR
analog trigzer tco"g’l-l;t;lﬁ
chl : OFF
ch2 : OFF
ch3 : OFF
chf : -
ch5 : OFF
chb : =
ch? : OFF
ch§ : = T
-
SINGLE
J
REPEAT
_
AUTE
|| +sT0P
external: OFF
timer source: OFF D

| ——— 1z Chapter 10

Status Screen (page 2)
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"97- 4-2

ik STATUS soxx (page3)
dot-line:
print mode: WAVE —1
auto print: OFF ——
auto save: OFF — |

20:18:44

—

A

wave comparison:

Status Screen (page 3)

| —1F Section 12.2

= Section 12.5.2

———— 17 Section 13.5

" Chapter 16

8.2 ltem Settings
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[P

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

8.3 Analysis Function
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8.3.1 Storage Waveform [STR]

Function

Horizontal
cursor

Vertical
cursor

Example

Displays the time domain waveform of the input signal. Displays the time domain
waveform of the input signal.

fa

Time

Linear

Time axis display

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.)

Indicates the value of the measurement range of the input unit
in voltage units.

Vertical axis Display
LIN-REAL (real-number part) -

LIN-IMAG (imaginary-number part) -
LIN-MAG (amplitude) fa
LOG-MAG (logarithmic amplitude) -
PHASE (phase) -

Stored waveform

Y-axis

x: (Time) CH1

_}
. Input signal
waveform
L Mo v
2. 000 s +10. 0Bms
N P
| ]
X-axis

8.3 Analysis Function
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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:
- Determining the peaks of waveform frequency components
- Determining the levels of high and low harmonics

Function Fga

1l

Horizontal LIN-Hz
cursor

LOG Hz

Real

Vertical LIN-REAL

CUrsor [ IN-IMAG
LIN-MAG

LOG-MAG

PHASE

Imag

S (fa)
| Fa|exp( 0 a)
| Fa|exp(cos £ 0 a + jsin £ 0 a)

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

Frequency spectrum display as logarithmic units.
The range is from 1/400 the maximum frequency range value to
the maximum frequency range value.

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

Linear display of real-number part of the data as voltage
Linear display of imaginary-number part of the data as voltage
Linear display of analysis data as voltage

Logarithmic display of analysis data as dB
(0dB reference value: 1 V peak=«V p-p)

Degrees (deg) display of phase component of data

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

Vertical axis Display
LIN-REAL (real-number part) I[Fal-cos £ 6 a
LIN-IMAG (imaginary-number part) IFal- sin £ 8 a
LIN-MAG (amplitude) |Fal
LOG-MAG (logarithmic amplitude) 20-log IFal
PHASE (phase) Lfa
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Examples

Linear spectra waveforms
Stored waveform

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

STR y: (Linear) x:

gl: (Time)
+1. 600 vV

CHI

o v

. 600 ¢ +10. Bms

g2: LIN v: LIN-REAL
30, BmY

x:  LOG-Hz CH1

0 g
G0tz

4pkHz

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

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

LIN y: LIN-IMAG  x: LOG-Hz  CHL
R

g2
517, BomY

g2: LIN y:  LIN-MAG
w450, OmY/

x:  LOG-Hz CHL

=450, AV _5@,@@: Y —
dat 40k T 10k
Y-axis: LOG-MAG (X-axis: LOG-Hz) Y-axis: PHASE (X-axis: LOG-Hz)

LIN w»: LOG-MAG x: LOG-Hz  CHI LIN w:  PHSE x: LOG-Hz  CHI

gZ:
+20. 00 dB

800 B
1 0AHz

g2:
+150.0 deg

1500 deg
1l OPHz

A0Hz A0KHz
Nyquist
gZ: LIN y: (Imag) ¢ (Beal) CH1

1500, Bny

F200. Om
o0, GV

+500. GV

8.3 Analysis Function
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8.3.3 RMS Spectrum [RMS]

Function

Horizontal
cursor

Vertical
cursor

NOTE

e Displays the frequency domain waveform of the input signal, including magnitude

(effective value) and phase information.

e Major applications include:

- Determining the peaks of waveform frequency components.
- Determining the effective values of frequency components.

1

Ra=— Fa

V2

I

DC components: Ra = Fa

| Ra|exp(j 0 a)

= |Ra|(cos £ 6 a + jsin £ 6 a)

LIN-Hz

LOG-Hz

LIN-REAL
LIN-IMAG
LIN-MAG

LOG-MAG

PHASE

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

Frequency spectrum display as logarithmic units. The range is
from 1/400 the maximum frequency range value to the maximum
frequency range value.

Linear display of real-number part of the data as voltage
Linear display of imaginary-number part of the data as voltage
Linear display of analysis data as voltage

Logarithmic display of analysis data as dB (0dB reference value:
1 Vrms)

Degrees (deg) display of phase component of data

Vertical axis Display
LIN-REAL (real-number part) IRal-cos £ fa
LIN-IMAG (imaginary-number part) [Ral-sin £ fa
LIN-MAG (amplitude) IRal
LOG-MAG (logarithmic amplitude) 20-log IRal
PHASE (phase) ZLBa

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 v: (Linear) x: (Time) CHL
1. 008

SR

EMS w: LIN-REAL x: LOG-Hz  CHI

27:
+30. OBm/

0. 00 +10. B 20 2oV 1kt
Y-axis: LIN-IMAG (X-axis: LOG-Hz) Y-axis: LIN-MAG (X-axis: LOG-Hz)

gl RMS y: LIN-IMAG  : LOG-Hz  CHI 22: RMS v: LIN-MEG  x: LOG-Hz  CHI
50, GomY L2450, Ay

—45@'8 \J _r . Zv N N T N

ook 40kt 2 4k
Y-axis: LOG-MAG (X-axis: LOG-Hz) Y-axis: PHASE (X-axis: LOG-Hz)

A E v LW - W60s Gl RS 5 PHSE < LoGHe  OH
175,00 B $5.0 ar” ‘ !

180.0 B
G0k ke

-180. 0 deg
1 00Hz
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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:

- Determining the peaks of waveform frequency components
- Determining the energy levels of high and low harmonics

Function Gaa = _1_ Fa*.Fa Fa* . complex conjugate of Fa
2 Re (Fa) : real number component of Fa
1 Im (Fa) . imaginary number component of Fa
=3 [Re?(Fa) + Im? (Fa)|
1
=5 |Fal
Dc component:
Gaa = Fa*:Fa
= |Re)(Fa) + Im? (Fa)|
= |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) -
LIN-IMAG (imaginary-number part) -
LIN-MAG (amplitude) Gaa
LOG-MAG (logarithmic amplitude) 10 log 1Gaal
PHASE (phase) -

The LOG-MAG display and the RMS spectrum display express the same
processing result.
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Example

( note )

Power spectra waveforms

Stored waveform

2l: STR y: (Lineary x: (Time) CHL
1. 060 vV

1.00

ORI +10. GBms

Y-axis: LIN-MAG (X-axis: LOG-Hz) Y-axis: LOG-MAG (X-axis: LOG-Hz)
gl: PSP y: LIN-MAG  x: LOG-Hz CH1 el: PSP y: LOG-MAG x: LOG-Hz CH1
90, Bm\* +20. 00 dB

......... ERRREURENp SNV NN SR E RN RIN

overajl v‘i.g6iE+®i

10000 overall 204701 60,0 B
100 | 10 49Kz

40kHz
]

Overall value

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+> 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( « /100)
(/1002 -1

(@ is a percentage with a range of 0 = « <100.)
If « is set to 0 with the exponential window function, processing will be
carried with « = 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 (7).

e Major applications:

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

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

Function Raa(7)=S 1 (Gaa)

1 /4e
=— [ 7 Gaa (w)exp(w r)dw
2
Horizontal Time Time display. The center indicates the reference ( r =0), the right
cursor side indicates time lag (+ r ), and the left side indicates time lead
(-7).
Vertical Linear Readings are between +1 and -1 (without units).
cursor +1: the highest similarity for time differential ¢

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

Vertical axis Display
LIN-REAL (real-number part) —

LIN-IMAG (imaginary-number part) —
LIN-MAG (amplitude) Raa
LOG-MAG (logarithmic amplitude) —
PHASE (phase) -

Example Auto correlation function waveforms

Stored waveform Auto correlation function
ol STR y: (Linear) x: (Time)  CHI 2 i (L . (T C
.5 bo0m v near X 1me 22: ACR v: (Linear) x: (Time) H1

1. 6003

1 6000 v

0. 000 s +10. 00ms j +5. 00ms
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]

@ Displays the frequencies of the magnitudes of sampled points.

® Major applications include:

* Determining waveform imbalance

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

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) -
LIN-IMAG (imaginary-number part) —
LIN-MAG (amplitude) Pa
LOG-MAG (logarithmic amplitude) -
PHASE (phase) -

Example Histogram function waveforms.

High amplitude indicates high number of data

Stored waveform Histogram function /\
STR y: (Lirear) x: (Time)  CHL o7 HIS v: (Lingar)
_ _ » , ‘ ‘ . 5. DA

gl:
+1. 0009 v

» Nﬁlt) CHI

O o000 v
. BRI « +10. Dms

8.3 Analysis Function
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8.3.7 Transfer Function [TRF]

Function

Horizontal
cursor

Vertical
cursor

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:

- Determining filter frequency characteristics.

- Determining feedback control system stability through Nyquist diagrams.

- Determining the physical resonant frequency using an impulse hammer and
pick-up sensor.

Fb Fb-Fa*  Gab

Hab = = =
Fa Fa-Fa*  Gab
| Gab | .
= —— {cos(£LOb-2Z0a)+jsin(LOb~- £L0a)l
| Gaa |
LIN-Hz Frequency spectrum display as linear units. The range is from

DC to the maximum frequency range value.

LOG-Hz Frequency spectrum display as logarithmic units. The range is

from 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)

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

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

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

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

PHASE Degrees (deg) display of phase component of data of input-to-
output ratio
Imag Linear display of the imaginary-number part of the input-to-
output ratio (Nyquist mode).
Vertical axis Display
LIN-REAL (real-number part) |Habl-cos £ 6b—Z 6 a
LIN-IMAG (imaginary-number part) [Habl-sin £ 8b— 4 fa
LIN-MAG (amplitude) |Habl
LOG-MAG (logarithmic amplitude) 20 log [Habl
PHASE (phase) Zfb—<ZLGa

8.3 Analysis Function



161

Transfer function spectra waveform

Stored waveform (input signal)

Stored waveform (output signal)

1: oy STR y: (Linear) x: (Time) CHI

3. 000 = +10. Bms

a7 STR v: (Linear) x: (Time)
+1. A v

+10. B0ms

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

T After bandpass filter

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

TRF w: LIN-REAL  x: LOG-Hz CH1 CHZ

gl: TRF y: LIN-IMAG  x: LOG-Hz CHIL
500 Om

CHz

TN TN

T 1Kz o e
Y-axis: LIN-MAG (X-axis: LOG-Hz) Y-axis: LOG-MAG (X-axis: LOG-Hz)

gl: TRF w: LIN-MAG x: LOG-Hz CH1 CHZ gl: TEF w: LOG-M&G  x: LOG-Hz CHI CHZ
th[d. B A, 0AD B

5. 000

1 00Hz 4pkHz

55,00 &
LAPHz

40kHz

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

gl: TRE v PHASE x: LOG-Hz CHI CH2
+180. 0 deg

180.0 des
TS A0kt

Nyquist

al: TRF w: (Imag)  x: (Real) CHL CHZ2

+500. Bn

-500. Bm
o0, Bm

+509. O
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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 =

DOl = DO

Horizontal LIN-Hz
cursor

LOG Hz

Real

Vertical LIN-REAL
cursor
LIN-IMAG
LIN-MAG

LOG-MAG

PHASE

Imag

Fa*-Fb

|Fa|-|Fb|{cos(£L 8b- 2L fa)+jsin(LOb~- L0a)}

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

Frequency spectrum display as logarithmic units. The range is
from 1/400 the maximum frequency range value to the maximum
frequency range value.

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

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

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

Linear display of amplitude component as binary exponential
voltage

Logarithmic display of the amplitude component as dB
(0dB reference value; 1V’rms.)

Degrees (deg) display of phase component of data

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

Vertical axis Display
LIN-REAL (real-number part) |Gabl-cos £ b— £ fa
LIN-IMAG (imaginary-number part) |Gabl-sin £ §b— £ fa
LIN-MAG (amplitude) IGabl
LOG-MAG (logarithmic amplitude) 10 log |IGabl
PHASE (phase) Z6b—ZGa

8.3 Analysis Function
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Stored waveform 2

Example Cross power spectra waveforms
Stored waveform 1
gl: STE y: (Lirnear} x: (Time) CHI

000 v

il
\J

STR v

(Linear) x:

a2:
w1008 v

b3 000 s

+10. Boms

+10. PBms

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

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

gl CSP y: LIN-REAL  x:
100, ouy

LOG-Hz CH1 CHZ

CSPw: LIN-IMAG  x: LOG-Hz CHL CHZ

(100 00V
Gk

40kHz

46kHz

100, 007
100

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

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

gl: CSP y: LIN-MAG x:
+100. Buy*

L0G-Hz CHl CHz

0. 000 v

gl: C 5Py LOGMAG  x: LOG-Hz CHI CHZ
J@ @@

50,00 B
106Hz 4FkHz 18%H2J ABkHz
Nyquist
gl: CSF y: (Imag) x:  (Real) CHL CHZ
Y-axis: PHASE (X-axis: LOG-Hz) 100, .y
(P y: PHASE x: LOGHz CHI CHZ j
+%8@ 0 des

59,0 des
Il A0Hz

-100. ouv

100, Buy +100. guV

8.3 Analysis Function
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8.3.9 Cross Correlation [CCR]

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

Function

Horizontal
cursor

Vertical
cursor

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

e Major applications:

- Obtaining the phase difference between two signals in time units.
- Obtaining a speed or distance by measuring the time delay.

Rab (7)

Linear

< (Gab)

%/tx Gab (w)exp(w v )dw

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

(- 7).

Readings are from +1 to -1 (no units).

+1: the highest similarity between the input and output signals
for time differential = , 0: the lowest similarity, -1: the polarity is
completely opposite

Vertical axis Display
LIN-REAL (real-number part) —

LIN-IMAG (imaginary-number part) —
LIN-MAG (amplitude) Rab
LOG-MAG (logarithmic amplitude) —
PHASE (phase) -

8.3 Analysis Function
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Example

Cross correlation function waveforms

Stored waveform (input waveform)

Stored waveform (output waveform)

gl: STR y: (Lirear) x: (Time) CHIL
+1.000

00V
) =

7. B0 +10. Bms

27: STR y: (Linear)
GO :

%: (Time) CHz

SR
1. 000

+10. 0ms

Cross correlation function

gl: CCR y: (Lirear) x: (Time) CHI CHZ
1. 0ED

1,000

5. BBGms +5. BDfms

and output signal

. Phase differences between input signal

8.3 Analysis Function
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8.3.10 Unit Impulse Response [IMP]

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

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

e Major applications
Checking circuit time constants.

Function IMP = <! (Hab)

Horizontal Time
cursor

Vertical Linear
cursor

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

(-7).

Inverse Fourier conversion value of the transfer function (Hab)
(no units).

Vertical axis Display
LIN-REAL (real-number part) —
LIN-IMAG (imaginary-number part) -
LIN-MAG (amplitude) IMP
LOG-MAG (logarithmic amplitude) -
PHASE (phase) —

8.3 Analysis Function
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Example

Unit impulse response waveforms

Stored waveform (input signal)

Stored waveform (output signal)

1: STR y: (Linear) x: (Time) CHI

L

é |l”||||| bl g

TV

g7: STR y: (Lirear) x: (Time)
10600 v

o0 v

t+108. Gm

-lﬁ@.ﬁm

5. D0Pms +5. B0ms

0. 000 = +10. @0mz L3 000 = +10. g
Unit impulse response
gl: IMP y: (Linear) x: (Time) CHL CHZ

Input point of impulse signal

8.3 Analysis Function
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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 0 to 1.

e Major applications include:

- Evaluation of transfer functions.

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

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

LOG-Hz Frequency spectrum display as logarithmic units. The range is
from 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) -

LIN-IMAG (imaginary-number part) -
LIN-MAG (amplitude) COH
LOG-MAG (logarithmic amplitude) . -
PHASE (phase) -

NOTE For a single measurement, the coherence function returns 1 for all

frequencies. When measuring, be sure to use frequency averaging.

8.3 Analysis Function
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Example

Coherence function waveforms

Stored waveform (input signal)

Stored waveform (output signal)

gl: STE y: (Lirmear) x: (Time) CHL

1. 600 v

} l“”,lh II i ;
M[‘H”I (e

N

g2: STR y: (Lirear) x: (Time)

10608 v

ST

0. 000 = +10. B6ns 0. 000 s +10. B0ms
Coherence
al:

ir1. 009

COH y: (Linear) x: LOG-Hz CHl CHZ

—

40kHz

NS
=

.
1 GOH

——— Frequencies in this range have high
coherence.

64/64

average

8.3 Analysis Function
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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 173 ocr 1/3-octave band filtering

Vertical LIN-MAG  Linear display of octave analysis value as voltage
CUrSOr  10G-MAG  Logarithmic display of octave analysis value as dB

Vertical axis Display
LIN-REAL (real number) —

LIN-IMAG (imaginary number) —

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

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

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

- In analog octave analysis, the octave band center frequencies and filter
characteristics are determined according to the ANSI CLASS 3 standard. In
the 8845, 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

- 15-band 1/3-octave analysis and filter characteristics of the 8845 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.

- 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
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- 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.

Example  Octave analysis waveforms

Stored waveform
gl: STR y: (Linear) x: (Time) CHI
100, BmV

AR AL H.Hl TG

l' x‘n l']l {I! ||| ‘ [| “ nl' u'l ‘l qv lll ]p" |"|| i
RLRmHLILL I

108,007

3. 000 ¢ +10. BBms

1/1 octave analysis , 1/3 octave analysis

gl: OCT y: LIN-MAG x: 1/10CT  CHI gl: OCT y: LIN-MAG »: 1/30CT  CHL
+75. 00 +75. B0l

16,000 ' ' Lf

. i
[19]  1kHz [15] 31.5kH= [31] 1. 25kHe [46]  4BkHz

8.3 Analysis Function
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Frequency ranges and measurable range widths (0: 1/3 OCT, X: 1/1 OCT)

B,\?gd Center Frequency ranges (Hz)
- frequency
171173 (H2) 133/333/667) 5 | 4 | 8 | 20|40 |80 |200|400(800(2k[4k|BK]| | 2082401 8
g |24 4m X
23| 5m 0X
22| 6.3 m (0).¢
-7 1-21] 8m 0X | X
20| 10m  |0X |0X
-19] 125 m |0X |OX
-6 [-18] 16 m OX |0X | X
-171 20 m OX [OX |0X
-16| 25 m 0X |0X |0X
-5 |-15| 31.5m |0X |0X |0X
14| 40 m 0X |0X |0X
-13| 50 m 0X |0X |OX
-4 1-12| 63 m 0X |0X |OX |0X
-11| 80m 0X |0X |0X |0X
-10| 100 m |0X |0X |0X |OX
-3 -9| 125m [0X |0X [0X |0X |0X
8| 160m |0 |OX |0X |0X |0X
-7 | 200 m 0X |0X |0X |0X
2| 6| 250m 0X |0X |0X |0X |0X
5| 315m 0 |0X |0X [0X [0X
-4 | 400 m 0X |0X |0X | OX
-1 -3 500m OX |0X JOX |OX | X
-2 | 630 m 0 |OX |0OX |0OX |0X
-1 800 m 0X |0X |0X |0X
0 0 1 OX |OX |0X |0X | X
1] 1.25 0X |0X |0X |OX |0X
21 1.6 0X {0X |0X {0X |0X
1 3| 2 OX [OX |OX |OX [OX | X
4| 25 OX [0X |0X |OX |0X
5| 3.15 OX |0X {0X |OX |0X
2 6| 4 0X {0X {0X |OX |0X
71 5 0X |0X |OX |0OX
8 | 6.3 0OX |0OX |0X |0X |0
3 9| 8 0OX |0X |0X |0X | OX
10 | 10 0X |0X |0X |0X
11 12,5 0OX |OX |0X |0X |0
4 |12 | 16 0X |OX |0X |0X |0X
13| 20 0 |OX|0OX |0OX |0X
14 | 25 OX [0X |OX |OX |0
5 |15 315 0X |0X |0X |0X |0X
16 | 40 0 |0X |0X |0X |OX
17 | 50 0X {0X |OX |OX
6 | 18 | 63 0X |0X |0X |0X [0X
19 | 80 0 |0X|0X |0X |0X
20 | 100 0X |0X |0X |0X
7 |21 125 OX |0X |0X |0X |0X
22 | 160 OX |0X |0X |0X |OX
23 | 200 OX |0X |0X |0X |OX
8 | 24| 250 X |0X |0X |0X |OX [0X
25| 315 0X |0X |0X [0X |0X
26 | 400 0X |0OX |0X |OX |0X
9 | 27| 500 X 10X |OX |OX [OX [OX | X
28 | 630 0X |0X |0X |0X |OX [0OX

8.3 Analysis Function
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B,\?Qd Center Frequency ranges (Hz)
—— Irequency 133|333 667 16 | 20 | 32 | 40 | 80
1/111/3|(H2) w2 4| 82040 802004008002k |4k 8kl %1% ||k
29 00 OX |0X [0X |OX [|0X | OX
10 | 30 X |OX |OX |OX |[OX |OX |OX | X
31 5k 0X |0X |OX |0X |OX |OX |0X
32 Kk 0X |0X |OX |0X |OX |OX [OX
11 | 33 OX |[0X |OX |OX |OX |[OX {OX | X
34 k OX |OX |0X |OX |OX |OX |OX
35 5k 0X |0X |0X |OX |0X |OX |OX
12 | 36 0X |0X |OX [0X |0X |0X |0X
37 0X |0X |0X |0X |0X |0X

0X |0X |0X |0X |0X |0X

13 | 39 0X |0X |OX |0X |0X |OX

w
®

BN 200 | OAW [N | 2=

CRUIOON IO xx2|xo|ox
~

40 k 0X |0X |OX |0X |OX
41 5k 0X |OX |OX |0X | OX
14 | 42 k 0X |0X |OX |OX | OX
43 k 0 |OX |0OX |0X
44 k 0X |0X | OX
15 | 45 5k 0X |0X |0X
46 k 0 |0X
47 | 50 k 0X
16 | 48 | 63k 0X
49 | 80k 0

8.3 Analysis Function
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Chapter 9

Input Channel Settings

(For all functions)

9.1 Overview

- Input channel settings are made with the CHANNEL screen of each function.
- The 8845 can use up to 16 analog channels or 14 analog and 16 logic channels.

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

- Using the | CH. SET | key, channel settings can also be made from the display
screen. ( 1 Section 20.3).

- Before making input channel settings, use the SYSTEM screen to select the
units to be used.

9.1 Overview
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9.2 Selecting Units (SYSTEM Screen)

- Perform this setting before making the input channel settings.

- This setting on the SYSTEM screen determines the number of units in use.
- Use the menu items SETUP and (1) using unit.

- For details, see Section 11.4.1.

wxk SYSTEM soex  SET UP "97- 4-14

14:43:25

(HEM)
(1) using unit: Kl
( 2) start backup: OFF
(3 erid type: STANDARD
( 4) channel marker: 0N
(5 time axis: TIME
( 6) list & gauge: OFF
( 7) back light saver: ON
( 8) LCD color type: TYPERL
(9) volume: LOW
(19) intermittent print: OFF

T

- Depending on the number of units in use, the recording length of the memory
recorder function differs ( = Section 6.2.3).

- Depending on the number of units in use, the time axis of the recorder
function differs ( 1" Section 7.2.2).

9.2 Selecting Units (SYSTEM Screen)
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9.3 Selecting Functions

- Press the | CHAN | key to call up the CHANNEL screen.
- Select the function.

Method
) 1. Move the flashing cursor to the position shown in
xoox CHANNEL, e mmm/ (ragel) "07- 4- 2 the figure.
21:18:25
coler range zoon (/div)  position filter 2. Use the function keys to make the selection.

( lower ~ upper ) unit&sensor

M D 2k (20 fagaly - |(EEES
¢ anee T s0miy Cis- 5

i~ to CHI-16 F .
unction key :
7 B Zombxl C 26nV)  10.60DIV -~ : Meanin
¢ o " gy display g
3. AN Buil_ (B 10.00DIV - .
( “Bany~ +53) : Memory recorder function
f - HEMORY
l Y | .
5. AN Sl (5o 10081V - BLogl| - Recorder function
SN 5~ +50) DC/RHE \RECORDER/
6. - e FFT function
7N B 10T <] (187D 10,0001y - |
( ~loo°c- AT K |
S : - RECORDER
| ——

9.3 Selecting Functions
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[P e

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 . 1. Move the flashing cursor to a channel with an
ek CHANNEL /4« MENORY (pagel) 97 4 2 odd number, as shown in the illustration.
21:11:25
cofor range zoom (/div)  position filter 2. Use the function keys to make the selection.
ower ~ upper ) uni t&sensor

L:ER N v (28 10,0001 - fGHETeD o . .
¢ -2omu- i) AR A - I a unit is installed in specified channel

2 B 20 ( 260¥)  10.06DIV - )
( =200~ +2000V) Function key  p1aanin g
SN B Gl (S 10.00DIV - display
( T +5m) -
Py )
4 - Cyzi Select analog input
ANALOG
SR B Snxd ¢ By 10.0001Y - e ) o
¢ - T asa DRI : Select logic input
- ) LOGIC
7. MNA B 19Txl ( 10°0)  10.0001Y - I
( ~100°C~ +160°C)  TMP-K 2 S
S : -
| V—
| —
« If no unit is installed in specified channel
‘ ’ Function ke .
displa%; Meaning
S
- Set channel to non-use
| HO USE
' == ER] q ..
elect logic input
LOGIC gic mp
w0k CHONNEL %% MEMORY (pazel) 97~ 42 T
21:11:75
color range zoom (/div) position filter
OWer ~ upper unit&sensor
L: B0 W 2 (2 10.000 - ||
T e T 4200m) Jos- 163
x B 20w ( 2nmV)  16.8DIY - ..
( 700~ +2000V) | Channel where 8927 is installed
3. MNA B Smvx] ( BnV)  10.00DIV -
( 5y~ +50mi) |
4 - ——— Channel where 8916 is installed
B oM e Bk (B el
T . ..
A " Channel where 8917 is installed
7. 6NA B 10T % o iy - |€n ..
¢ Tt 00 ey == Channel where 8918 is installed
S : - :

9.4 Selecting the Input Type
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- 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.)

- 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.) '

- If an odd channel number has been assigned to "Miclophone" in the recorder
function, the next even channel number cannot be used. (Miclophone setting:
= Section 7.2.8)

- 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.

CH9 to CH16

’ TO CHo-16 '”it“g'“i@

to CHI-16
CH1 to CH8 <%

9.4 Selecting the Input Type
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9.5 Making Logic Input Settings (FFT Excluded)

- When a channel has been set to logic input as described in Section 9.4, the
logic channel setting items are displayed.
- Select the display positions for CH A - CH D (1 probe).

Method
. 1. Specify the display colors for each channel
xxk CHANNEL sxx  MEMORY (pagel) '97- 4- 2 ( & Section 961)
21:12:37
color range zoom (/div) ~ position filter 2. Specify the display position for the logic

( lower ~ upper ) unitlsensor

| WE - (;,%Tﬂg;l waveform.
1o CHY-16

Function key

Z: . nin
display Meaning
3:MNA B Gevxl (B 10.08DIV -
( ~5Bmy~ +50m) ;i . Position 1
4 - POSITION 1
SoANA B Smd BV 10.BDIV - : Position 2
( 50~ +5Gn) DC/RMS
6 : - Positi
= : Position 3
o POSITION 3
7iMe 10T 0o 186y - ANALDG =
( oot HETD - I '@91 . Position 4
S - LOGIC POSITIONd
1K .
E@ . Switch to page 2/2

D to page 2/2
chf: 0 chB: O chC: O chl: O
pos:pos\ pos 1 pos3 pos:posH pos:posT
—

Function key ,
display Meaning
E=gié | : Position 5
2 1 POSITIONS
. Position 6
. Position 7

. Position 8

8
to@lz . Switch to page 1/2

For channels where a logic waveform is recorded, the indication logic is shown
. at the (/div) location.

9.5 Making Logic Input Settings (FFT Excluded)
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9.6 Making Analog Input Settings

9.6.1 Waveform

Set the display color for the waveform.

Method

Display Color (FFT Excluded)

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,

1

normal, light).

ook CHANNEL *}4 MEMORY

(pagel) "97- 4- 2

Lo NG T 28nx] (
( ~206nV~

2 8 20mi]

( ~200mh/~
S : N4 B Bl (

( ~Dhmy~
4 : .

5 o AN Smip] (€
( =50~

6 -

7 ANA 10°C =]«
( -109°C~

[=5)

color/range zoom (/div)  position filter
ower ~ upper

21:13:37

unitésensor

<cHo- 15@5

20mV) 10, @901V -
+28anV) o CHI-16

26m)  10.00DIV -
+208nV)

bmv)  18.00DIY -
+50mV)

bmV) 19, 00DIY -
+50mV)  DC/RMS

+100°C)  THP-K } g8

10°C)  10.0@DIV -
EE
1

> 2

+1/5

Function key
display

P p—

{ dar|

[‘tu éa;e 2/5:

Function key
display

- 25

TRy

2]
1o page 3/5

+ 3/5

Function key
display

e
# 8{H-dark),

#10¢ norin })

m J

to page 4/5

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

9.6 Making Analog Input Settings
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- 4/5
Function key

display Meaning

. Color 12 (normal)
. Color 13 (light)
: Color 14 (light)
. Color 15 (light)

. Switch to page 5/5

- 4/5
Function key
display

. Color 16 (light)

Meaning

S
: Switch to page 1/5
to page 1/5)

- When the display color is changed using the SETUP item on the SYSTEM
screen, the waveform display color also changes.

- When the copy function was used to copy settings between the temperature
unit (8918) and other units (8916, 8917, 8919, 8927, 8928) ( =z Section 9.6.11),
only the waveform display color and the display graph type are copied.

- The FFT waveform display color is fixed to color 1.

9.6 Making Analog Input Settings
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9.6.2 Display Graph Type (FFT Excluded)

- Specify which graph type to use when display format has been set to DUAL,
QUAD, or OCT screen display on the STATUS screen.
- When the display format has been set to SINGLE, this item is not available.

- When the display format has been set to XY SINGLE or XY DUAL display,

refer to Section 6.2.5.

Method
Ty

KKK CHHNEL xrx MEMORY

(pagel) "97- 4-2

: ANA !(2 Sz

color range zoom (/div)

enaph ( lower ~

TR TS

~200my~
01 20myxk (
( 200V

~200m~

(
~50mi~

CANA B 1 Bt (
( ~Smy~

: ENA m(Z 10°C < (

-100°C~

21:15:85
position filter
upper ) unit@sensor
4mv)  5.@E0TY - (%‘_
+200n) to Ciot6
4omy)  5.80DIY -
+206nV)
16my)  5.@00IV -
+580V)
16m)  5.0001Y -
+50m>  DC/RMS
I el
T e g e
! =
GRAPHZ

NOTE )

When the copy function was used to copy settings between the temperature

1. Move the flashing cursor to the position shown in

the figure.

2. Use the function keys to make the selection.

- 1/2
Function key
display

]
GRAPH1
=
GRAPHZ

GRAPH3

Ll

GRAPHA4

1o page 2/2)

- 22
Function key
display

=

GRAPHS

T Y
t GRAPHG
{ GRAPHT
[ GRAPHE

N2}

topage 1/2

Ll

=)

Meaning

. Graph 1
: Graph 2
: Graph 3 (*1)

: Graph 4 (*1)

Switch to page 2/2 (*2)

Meaning

: Graph 5 (*2)
. Graph 6 (*2)
. Graph 7 (¥2)

: Graph 8 (*2)

Switch to page 1/2. (*2)

(*1): Setting available when "quad" or "octo" screen display
has been selected.
(*2): Setting only available when "octo" screen display has
been selected.

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.

9.6 Making Analog input Settings
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9.6.3 Setting the Voltage Axis, Temperature Axis, Strain Axis
Ranges

- Set the voltage axis range for each channel.

- The voltage axis range is the voltage unit per 1 DIV on the vertical axis (when
magnification/compression is set to 1).

- The available settings depend on the type of unit that is installed.

- 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.
= CHANNA* o e 2. Use the JOG control or the function keys to
iz v s select the range.
boaneR P ﬁﬁﬁ: Functlccj)ir;pligz Meaning
7: @ 2m¥x] (20 100001V -
( ~200n~ +200n) [ % )
s A s Bawd (W) 10.080V - e (When using the 8916, 8917, 8919)
( -5y~ 5y 5, 10, 20, 50, 100, 200, 500 mV
s - © 1.2,5,10,20 V
5 ANA B Smvxl( GaV)  10.00D1Y - (When using the 8927)
( i~ Sonil) DC/RMS
A ’ 20, 50, 100, 200, 500 mV, 1 V
7 — .
7N B 10T ( 10°) 10,0601V - (When using the 8918)
( -108°C- +169°C) TPk 2 e 10, 20, 50C
D +’ (When using the 8928)
? 20, 50, 100, 200, 500, 1000 , «
)
auto : Carries out auto-balancing for the
balance
THIS - CH selected channel only.
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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( note

Auto-balancing

Align the reference output level of the adapter with the specified origin
position. (Zero position 1z Section 9.6.6)

- 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).

- 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) &2 .
Strain ?ange %# (E /DIV% V) . Measurement range
X25.6 DIV
ov 24

Voltage range (V/DIV)
Strain range ( ¢ € /DIV)
X-25.6 DIV 72
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With 8918:
[C]
2105 == (Upper
v/ : Measurement range ~_, saturation limit)
Y
1200 Z72
[ C]
842 zzza (Upper
saturation limit)
[C]
421 &z (Upper
saturation limit)
0 0 0
77, 27 2/
-90 EZZ2A -90 B4 -90 B22
-90.875 == (Lower : :
o (Lower :
saturation limit) -181.75 = saturation limit) ~

454375 == (LOwer
saturation limit)

10°C/DIV range 20°C/DIV range 50°C/DIV range

- When the input has exceeded the lower measurement limit of the

thermocouple, the display extends fully to the lower saturation level.

- 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 1200C
J(IC)  -90 to 800C
T(CC) -90 to 400C

9.6 Making Analog Input Settings



187

9.6.4 Setting the Input Coupling (Not Required for 8918, 8928)

- For the 8917 DC/RMS unit, two types of input coupling (DC or RMS
conversion) can be selected.

- The ground level can be checked.

- This item does not appear for channels set to the 8918 TEMPERATURE
UNIT.

Method
1

Fok CHANNEL\W* WEMORY

(pagel)

18NS B 20nf<] (
( ~200my~
2 : B 20mix]
( ~200m'~
3. ANA B D] ¢
( —50m~
4 : -
Do ANB Bivx] ¢
( =B~
6 : -

7 0 ANA 10°C =] ¢
( -100C~

S . -

color rayge zoom (/div)
ower ~ upper

position filter
uni t&sensor

20m\y 10,0801V ~
+200m\)

20m\)  10.00D1Y -
+200mY)

Smy  10.08DIV -
+50n\y

5mi)  10.08DIY -
+58nV)  DC/RMS

10°C)  10.0001Y -
+106°C)  THP-K

97- 4- 2
21:17:03

(’%)
CH9- 16}

to CHI-16

GHD

.
L
L

\.

NOTE

1. Move the flashing cursor to the position as

shown in the figure.

2. Use the function keys to select the input

coupling.

Function key
display

[;C CI]UPLINI;:

-

=z}
=
=

RHUS-GHD

_

Meaning

The input signal is directly connected to

: the amplifier. This allows a DC

component to be measured.

. The input signal is not connected. This
* allows the zero position to be checked.

. The input signal is converted to a real
- effective value (8917 only).

The ground in RMS mode is displayed.

* (8917 only).

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

- Set the magnification/compression ratio for each channel.

- Magnification/compression can be used to make the waveform easy to read.

- When histogram analysis of the FFT function is used, the
magnification/compression setting affects the X axis.

- When wishing to set the voltage axis to an arbitrary magnification/

compression value, refer to Section 9.6.10.

Method

/

wokk CHANNEL  sorx MEMOI%

~208my~

2 B 20mvx]
{ ~20Bm\~

3 : BNA l( Bmix1 (

~SBmi~
4 : -
5 ANS B Bmix1_ ¢
( ~50ml~

6 : -

3 : -

color range zoofi (/div)
( lowgr ~ upper )
18N8 B 26nvENE (
{ 200nV

26m¥)  10.00DIV -
206mY)

7 NG B O1BTCTx (180
( -100°C~

L e

Based on the voltage axis range and the magnification/compression, the

1. Move the flashing cursor to the position as
shown in the figure.

2. Use the function keys to make the selection.

Function key
display

B
©
]
-
L]

display range (/div) is determined.

9.6 Making Analog Input Settings
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9.6.6 Setting the Zero Position

- This setting determines the DIV position at which the 0V, 0 C,or 0 x ¢ is
located for each channel.

- The available setting range depends on the magnification/compression setting.

- When histogram analysis of the FFT function is used, the setting affects the X

axis.
Method
1. Move the flashing cursor to the position item.
o AR e PR LR 2. Use the JOG control or the function keys to make
color range zoom (/div)  position filter the selection.
( lower ~ upper ) unitésensor L1

1 fNe B 20mvx] ( 20nV) EEECGODIV - | CHEE .

¢ - T tff‘&,;'i?si Funtion key \jooning
X 2o (7)) 10,0801V - display

( 20~ +206riY)

S NG @ Bmx] ¢ Bmi)  10.60DIYV -
( ~50mif~ +50mV)

‘i ) When the magnification ratio is 1:
RN CO > -15.6 to 35.6 DIV

10.@aDIY -
-5~ +50m')

DC/RMS
6 -

> (

T:oMNG B 10Cxl (0 18°C)  10.00D1Y -
( -169°C~ +109°C)  THP-K

G -

Zes

Zero adjustment is performed.
> 2 8 adjust ) : (1@ Section 9.6.6)

not displayed with the 8928

156

8 fdjust Magnification ratio | Setting range (units: DIV)
X20 -502.0 to 522.0
X10 -246.0 to 266.0
X5 -118.0 to 138.0
X2 -41.2 10 61.2
X1 -15.6 to 35.6
X1/2 -2.8 10 22.8
X1/5 0.0 to 20.0
X110 0.0 to 20.0
"“ The zero position is as follows:
Display screen 0 DIV
20 DIV
10 DIV
N A
0 DIV
oV-"--1- B

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
- Allow the unit to warm up for at least 1 hour to
sk CHANNEL sk MEMORY (pagel) "97- 4- 2 . .
20:21:% ensure that the internal temperature of the input
| (/div)  position filter . o
T LA et ~ upper ) umi thsensor ,1 units has stabilized.
Lo B 2adb o 2my) BEETT - [T - Compensation for the voltage axis range or
( ~200mV~ +200n') o CHO-16
R LY frequency axis range (8919 FFT unit) is
—200my~ +200m
3G B Skl BnY) 100001V - performed.
( S~ 45
. - 1. Move the flashing cursor to the position item.
5 ANA B Wl (o By 10.0801Y - . j ; i
5 QB e gl 2 ?ress [.0 Adjust ]. All channels (all units
6. - installed) will be calibrated together.
T ANA B 18T ( 16°C) 16,0801V -
( SR UL e
3 : - 1
T
> 2
¥
[ 8 fAid ;‘ust ]

NOTE - Zero adjustment cannot be performed during measurement.

Repeat the zero adjustment when the input unit was changed, when the power
is on/off, or when the system is set to reset.

- The 8918 TEMPERATURE UNIT does not have a zero adjustment function.
The function applies only to other input units.

- For the 8928 STRAIN UNIT, the zero adjustment is not also carried out.

- When there is a sudden change in ambient temperature, the zero position may
drift. To assure continued measurement precision, perform the zero
adjustment again.

- 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

- Set the cutoff frequency for the low-pass filter, which limits the frequency

bandwidth.

- 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.

1. Move the flashing cursor to the position shown in

Method
wex CHANNEL  skx  MEMORY (pagel) "97- 4- 2
21:22:35
color range zoom (/div) position filter 1
lower ~ upper ) unit&sensor
L:me B 2o 2ead) 10.0a1v B ([
( ~200n~ +200nY) R
7 B Zonv<] ( 20mV) 10,0001V -
( ~260m\~ +200nV)
3 ENA B D] ( bmt) 10.08DIV -
( By~ +50m)
4 -
Bmix]_ ( 5mv) 10,0001y -

Do ANA E(

6 -

S : -

7 . ANA 18°Cxl (1870
( -108°C~

-5~ +BPn¥)  DC/RMS

o T

+ -K
~a S 2
-
v
58Hz A

* 8918 Temperature unit

Function key
display

Meaning

: No low pass filter is used.

- A filter with 5 Hz cutoff is used.

A filter with 1.5 Hz cutoff is
" used.

the figure.

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

the selection. Available setting items depend on
the type of input unit.

Function key
display

Y

e

o,

o o
W

|

- 8917 DC/RMS, 8919 FFT units

Function key
display

OFF -
—————
v, v
oy

508Hz T

* 8916, 8927 Analog units

Meaning
: No low pass filter is used.
. A filter with 5 kHz cutoff is used.
: A filter with 500 Hz cutoff is used.
: A filter with 50 Hz cutoff is used.

. A filter with 5 Hz cutoff is used.

Meaning

: No low pass filter is used.

- A filter with 500 Hz cutoff is used.

. A filter with 5 Hz cutoff is used.

* 8928 Strain unit

Function key
display

OFF -

3kHz 7

W
300Hz T

v

\_.30H-5
——

AN

10H= B }

Meaning

: OFF (cutoff 20 kHz)
: 3 kHz Cutoff filter
: 300 Hz Cutoff filter
: 30 Hz Cutoff filter

: 10 Hz Cutoff filter
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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

sxk CHAMNEL sxx  MEMORY

(pagel)

color range zoom (/div)
¢ lower ~ upper )

S : -

position filter

uni t&sensor

1:ANA B 20mWx1 ( 28mV)  10.08DIV -
( = 200m~ +206mY)
2 B 20mVx]l ( 28mV)  10.08DIV -
( ~200my~ +200mV)
3: ANA B Bmx]_ EmV) l@ @@DIV -
~Hlimy~ +50my
4 -
5 ANA B Bmvx1_ ( SmV) 10.00DIV -
~5Bmi/~ +50m)  DC/BMS
6 : -
7:AMNA B 18°Cxl ¢ 10°C) 10,6601V -
( -100°C~ +100°C)  TMP-§

‘97~ 4- 2
21:23:23

H 3
CHY- 16/

0_CHI-16

1. Move the flashing cursor to the point shown in
the figure. (This item is not displayed for
channels where the temperature unit 8918 is not

installed.)

2. Use the function keys to make the selection.

Function key
display

Meaning

: K (CA) thermocouple
. J (IC) thermocouple

: T (CC) thermocouple

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)

+ The FFT unit 8919 incorporates an antialiasing filter designed to prevent
aliasing distortion ( iz 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.

- This item is only available when the FFT unit 8919 is installed.

Method

Channel with 8919

KAH

CHANNEL sxx  MEMORY

(page

D '97-4-2

color range zoom (/div)

oWer ~ upper )

position filter
unit&sensor

21:25:14

ANA B 10T <]
( -109°C~

1: N8 B 2] ( 20nV)  10.@001Y - B
( 200~ 2B ‘
7 -
S ANS B Skl ( 5mv)  10.p8DIV -
( “S0m +5m)
4 -
5.NG B Bkl ¢ Sov)  10.00DIY -
( 5t~ +50n%)  DC/RMS
6 -
7 10°0)  10.06D1Y - |

+100°C)  THP-]

Ay
BEECARE) =
i |

,

K
]

.
[
)

J

( noTE )

Voltage axis range T

X25.6

oV

X-25.6 -

1

-

1. Move the flashing cursor to the point shown in
the figure. (This item is not displayed for
channels where the FFT unit 8919 is not

installed.)

2. Use the function keys to make the selection.

Function key

Anm

LN, F
OFFCAAF) -

T

OHARFYE

=1
7]
o
)
<<

|

gl

Antialiasing filter OFF

Meaning
: Antialiasing filter disabled

: Antialiasing filter enabled

When the antialiasing filter is set to ON, the measurement is slightly shifted.

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 us *

40 k 1ms*

32 k (40 k) 1.25 ms

20 k 2 ms

16 k (20 k) 2.5 ms

8 k 5ms

4k 10 ms

2k 20 ms

800 50 ms

400 100 ms

200 200 ms

80 500 ms

40 1s

20 2s

8 (20) 5s

4 (20) 10's

2 (20) 20s

667 m (20) 1 min

338 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)

@ 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
- Set the value which should correspond to 1 DIV on the voltage axis.
- Set the zero position to any position.

(2) Display range in voltage axis direction
- Set the lower and upper limit of the display to any desired setting.

@ 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 [3 4,1 1l Move the flashing cursor in the order shown below
l to make the setting.
(page?) '97- 4- 2
21:26:42
vorhble Ceangerdidh (oosition 1. Use the| CHAN | key to call up the CHANNEL
(lower) |~  (upper) (ew) screen (page 2)
oo mgen nemny (B
to (8-18 2. Set the variable function for the desired channels
2 OFF [45.0000E-03) [+1.GOOE+011div
[-5. 0000E-621~[+5. 0OBOE-021 (V) to ON.
3 OFF  [45.0000E-03) [+1.0900E+011div
(5. G000E-621~[+5. 0000E-021V )

- i ) 3. Set the voltage axis range (Display range/div).
' - - - - The zero position is fixed, and the voltage axis 1

O SR R DIV value changes.
6: - - - ; 5 - Setting range: +0.0001E-29 to +9.9999E+28
T SRR Funcion ey
oo : display Meaning
- ) T )
Aﬁx [ @’ 0to9
2] = by "': (-9 to +9 for the most significant
w2 ©) digit, -29 to +28 for exponent.)

reset

Bg] - %] . Changes display range by a factor

vo ©of 2
ﬂt,I - LH . Changes display range by a factor
/2 of 1/2
* Reset

9.6 Making Analog Input Settings



196

4. Set the position item.
(Same as in step 3.)

Function key

Meaning

o
wn
o
8]
~<

0to9

reset

[ [l

NOTE

(-9 to +9 for the most significant
digit, -29 to +29 for exponent.)

. 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)

4 A
/ |

2

/

21:77:51
varigble (range/di (position|
(lower) %~ (upper)% (ew)
1: ON [45.0009E-03] [+1.0000E+@11div Cr—ﬁ%_ >
(21 0000E-071~ (45, WogRE-021 (v ) || i
2 : OFF [+5.0000E-93] [+1.0000E+01]div

[-5. BUOPE-B2]~[+5. GOBPE-G2] (V )

[+5. 0PGOE-03] [+1.0000E+@1]div
[-5. DOPOE-02]~[+5. BREBE-G2) (V )

4: - - -

3: OFF

5: OFF [+5.0000E-03] [+1.0000E+g]]div
[-5. 0BOOE-02]~[+5. BOOE-G2] (V )

6: -

7 : OFF [+5.0800E-03] [+1.0000E+01]1div

[-5. 00GE-71-[+5. 0000E-021CC )
g: - - -

9
(2]
[ )
L

°

1 ~
/ (page?) "97- 4-2

NOTE

Move the flashing cursor in the order shown below
to make the setting.

1. Use the key to call up the CHANNEL
screen (page 2).

2. Set the variable function for the desired channels
to ON.

3. Set the lower and upper items.

- Setting range: +0.0001E-29 to +9.9999E+29

- The setting must be (lower limit) = (upper limit)

- Move the flashing cursor to the respective digits
to make the setting.

Function key
display

9

Meaning

0to9

(-9 to +9 for the most significant
digit, -29 to +29 for exponent)

. 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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( w~ote

Reference

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.

- If no input unit is installed, "--" is displayed and the item cannot be set.
- 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.

The settings for one channel can be copied to another channel ( iz Section
9.6.11).

9.6.11 Copying Channel Settings

- While using the CHANNEL screen, settings made for one channel can be

copied to another channel.

- 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
soox CHANNEL, s MEHORY (pagel) 97 4- 2 channel to be used as copy source.
21:29:85
color range zoom (/div)  position filter 2. Use the function keys or the JOG control to
( lower ~ upper ) unitésensor

L:me B 2Bnvx o - | specify the copy target channel.

( variable ) to CHI-16

cm 2V (O 28Y) 10.0001V - ;

® ¢ o T soumy Function key  y;0aning

5

5

7

4 :

6

CANA B Bmvxl_ (
( 5

..@m-\.

AN ﬂ( Bl (

L ) S0 s . Increase channel number

: ANA 18°Cx1 ¢ 10°C)  10.06DI
( -100 C~

5y 100001V - display
+58m)

Copy Source  : (display only)

Copy Source H 1 : Copy source is shown (display only)
V-

+168°C) THP-K

E@ * : Decrease channel number

CH 1 Q

o . Execute copy
@ {exec)
cH ¥

(ei%c) 3. When [ exec ] is pressed, the settings of the

copy source channel are copied to the copy target

‘ ' NOTE

channel.

- 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.

- 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

- 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.

- 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.

- For details, see Section 20.3.

PRINTER e |

(o) (o] (=)

KNOB

-

LEVEL
MON. ]

[ VALUE
CH. D
I WAVE - A.BCSR
m
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Chapter 10

Trigger Functions

(For all functions)

10.1 Overview

- The term "trigger" refers to a signal which is used to control the timing for
recording start or stop.

- The term "triggering has occurred" refers to the state when such a signal has
activated recording start or stop.

- Trigger parameters for the various functions are set using the STATUS screen
(page 2).

- There are four types of signals which can be used for triggering (as trigger
source).

(1) Analog trigger

+ The input signal to analog units (CH1 - CH16) is used as trigger source.
- The input signal is constantly monitored, and triggering occurs when the 16
preset trigger conditions are met.

(2) Logic trigger
- The input signal to logic channels (CH A - CH D) is used as trigger source.

- The input signal is constantly monitored, and triggering occurs when the
preset trigger conditions are met.

(3) External trigger

- 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).

- External triggering is used for example when several Memory HiCorder
units are connected in parallel for synchronized operation.

(4) Timer trigger

- Triggering occurs from a preset start time to a preset stop time.
- Serves for real-time recording.

10.1 Overview
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NOTE

- The above trigger sources can be combined with AND/OR.
- The trigger mode setting determines whether repeated triggering is used.

- 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
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10.2 Setting the Trigger Mode

- The trigger mode determines the way triggering is used to control operation of

the 8845.
+ When all trigger sources are OFF, the waveform is recorded continuously in

the interval between pressing the | START | key and the | STOP | key (free-run

operation).
Method Screen: STATUS (page 2), DISPLAY
1 1. Move the flashing cursor to the trig mode item.
/ sl 2. Use the function keys to make the selection.
trig mode: pre~trig: 0% o
. . Function key ;
trigger source: OR ! Mean'ng
analog trigzeer tﬁ"é’;é‘f?s dl,.s play
el + OFF _ b | : O See below.
o : OFF SINGLE
o8+ OFF TR
chd: - EPEAT J
o5 : OFF I
che - ﬂuruL +®
i : OFF i +smop| .
ché ;- @ $ @
- - @D Trigger is regist?red only once. After STAFT key
e iver source:  OFF was pressed, unit starts waveform recording
when triggering occurs and continues for preset
7 recording length. Measurement then ends
automatically.

@ Trigger is registered continuously. Unit is in
trigger standby condition when trigger
conditions are not met. Measurement ends when

key is pressed.

@ Trigger is registered continuously. If trigger
conditions are not met within 1 second,
waveform recording starts automatically and
continues for preset recording length.
Measurement ends when key is pressed
(memory recorder, FFT).

@ When triggering occurs, waveform recording is
carried out for preset recording length. If trigger
conditions are not met within 1 second,

N

x B x waveform recording starts automatically and

ch, new. . .

rine 1 continues for preset recording length (memory
o recorder, FFT).

gl STR y: (Linear) x: (Time)  CHi pre-t: -

10.2 Setting the Trigger Mode
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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
ANDY/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)

1 1. Move the flashing cursor to the trigger source
/ (rage) "9T- 4- 2 item.
trig mode:  SINGLE] pre-trig: 0% 213428 .
. ) 2. Use the function keys to select the AND or OR.
Ir'128€er source:
analog trigger %5 Function key Meanin
chl : OFF display g
W2 : OFF . . . .
‘ IS Link trigger sources with logical
ch3 : OFF g :
i OR operator OR.
cl : - P ——
ch5 : OFF 3:3— _ Link trigger sources with logical
s - AND " operator AND.
ch? : OFF
chg : -
:
external: OFF D
timer source: OFF l

Example The figures below show the effect of AND/OR linking.

CHL1: level trigger; level 0.00 V, slope I ; filter OFF
CHZ2: level trigger; level 0.00 V, slope T ; filter OFF

AND linking OR linking

CH1 waveform CH1 waveform
[T [T

-
-

H2 waveforrrla

0V ---4

i,

1

t

t

H

H

1

1

1

1

1

o

<

I

1

]
e . T Y e,

1

]

i

!

1

1

1
. L R,

CH1 and CH2 level both intersect 0 V line from below CH1 or CH2 level intersects 0 V line from below

10.3 Setting Trigger Source AND/OR Linking
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10.4 Setting the Pretrigger (Memory recorder, FFT)

- The pretrigger function serves to record the waveform not only after but also
before triggering has occurred.

- Using the recording start point as 0% and the recording end point as 100%,
the trigger point can be specified in percent.

- When all trigger sources are set to OFF, pretrigger cannot be set.

Recording Recording

start point  end point
0% 100%

- - -Recording range (recording length) (recording length)

pd
95%
0% 100%

95% of the recording before the trigger

50%
0% 100%

50 O/O NN NS e e N S T e TN ST

50% before and 50% after the trigger

5%
0% 100%

5 O/o R N W T g W S P T ——— ST ——

95% of the recording after the trigger

-95%
0% 100%

"95 o/o L S S D W WIS e e T

Recording is about one recording iength
after the trigger

10.4 Setting the Pretrigger (Memory recorder, FFT)
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Method Screen: STATUS (page 1), CHANNEL (page 1), DISPLAY

1. Move the flashing cursor to the pre-trig item.

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

trig mode: SINGLE  pre-trig: MEBR—F—"" | 1 th lecti
trigger source: 0R e selection.

SN Function ke .
agﬂo% Blg}i:gger d]sp[az Meamng
ch? : OFF @
o O T 0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80,
- [: 90, 95, 100, -95% ;
chb @ OFF @
chg : - T
chf : OFF
chg . - =

--@ . L

= ]

external: OFF D
timer source: QFF D

.

o eomoRy 5 NOTE
e

rig:
SINGLE
S1 OFF

: - When the pretrigger is set (memory recorder or

fpret: 1 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.)

% FFT *‘ - When the trigger can be registered, the indication

tenmed Waiting for trigger is shown on the display.

R

trig:
SINGLE
Sl OFF

gl: STR y: (Linear) x: (Time) CHL pre-t: E/

10.4 Setting the Pretrigger (Memory recorder, FFT)
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jon

10.5 Using the Analog Trigger Funct

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
/ (pazed) OT b2 1. Move the flashing cursor to the point shown in
21:38:06

trig mode: SINGLE  pre-trig: 63 e the fi

trigger soufce: OR e igure.

analog trigker igﬂfé;gﬁﬁfﬁ 2. Use the function keys to select the trigger type.

chl : 1 lev: BV slope:t

- flt: ~ OFF Function k

e unction key ;

ch3 : OFF display Meaning

chd : - SN '

ch5 : OFF OFF N Trlgger not used

chg : = :./"/f' B )

HT : OFF e Level trigger ( 1z 10.5.1)

chg @ - 7
P . . .
/\/ . Window-in trigger ( 13> 10.5.2)
WINDOW- IN
/\/ : Window-out trigger ( 1z 10.5.2)
WINDOW-OUT

external: OFF e

timer source: OFF

(2) While display screen is shown

. 1. Move the flashing cursor to the point shown in
X MEMORY * | 1 the illustration, and use the function keys or the

e JOG control to specify the source channel.
il
“pre-t: Functtgigpl?g Meaning
—L— L S1 to S16

(D]

2. When the source channel has been specified,

x FFT x . . .
Clch, newd | 1 move the flashing cursor to the right and specify
trig &% the trigger source in the same way as on the
517 mmEn—2

W STATUS screen.

gl: STR w: (Linear) x: (Time)  CHL pre-t: a

10.5 Using the Analog Trigger Function
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10.5.1 Level Trigger

- Triggering occurs when the input signal crosses the preset trigger level
(voltage) with the preset trigger slope ( I, 1).

- When a trigger filter is used, triggering occurs only within the filter width.
This is useful to exclude noise.

& &

input waveform

Trigger level

(Upward trigger direction (slope : I) Downward trigger direction (slope : 1)

Trigger filter

- Triggering occurs when the trigger conditions are met within the filter width.
- This is useful to prevent spurious triggering by noise.
- The filter width is specified by number of sampling points.

Rising trigger slope : T Filter width

Triggering occurs

Triggerlevel---:—-—-—-— Y R o ————— A a

Triggering does not occur here

10.5 Using the Analog Trigger Function
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Screen: STATUS (page 2), DISPLAY

Can be used when the specified channel is an analog input channel.

Method
1 3 4
, 2 !
/ \ <page2>/ '97- 4- 3
«21.
trig mode: SINGLE  \pre-trig: 0% 29:51:08
trigger sdurce: OR
analog trifger tﬁﬂg‘-ég 16
chl : LEVEL lew: slope:?
flt:  OFF
ch? : OFF
ch3 : OFF
chd : -
ctb @ OFF
ché : -
ch? : OFF
e
)
2]
1
1
9]
external: OFF 3

timer source:

OFF

oo

™3

- |« ecoRD

trig:
i SINGLE
i1l LEY

—

[ )

gl:

STR y: (Linear) x:

(Time)

* FRT

[1ch, new]

trig:
SINGLE

51 "LRVELA— 2

e

CH1 pre-t:

*

1. Move the flashing cursor to the position as
shown in the figure, and press [ LEVEL ].

2. Set the trigger level.
Use the JOG control or the function keys to make
the selection.

Function key
display

t

o

(o

Meaning

> Trigger voltage level

3. Select the trigger direction (slope).
Use the function keys to make the selection.

Function key
display

______ m .\:.
DOWH

Meaning

Trigger will occur when the input signal
: crossed the trigger level from below going
upwards.

. Trigger will occur when the input signal
" crossed the trigger level from below going
downwards.

4. Set the trigger filter
- This setting cannot be made from the display

screen.

- Use the function keys or the JOG control to make

the setting.

- Filter width is specified using sampling points.

Function key
display

LU

Meaning

OFF, 10, 20, 50, 100, 150, 200, 250,
500, 1000

10.5 Using the Analog Trigger Function
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- To cause triggering at point A or point B with the sine wave shown below,
make the following settings.

- 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)

@ hd @ jd

10.5 Using the Analog Trigger Function
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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

fud il

Upper limit ----X---=-----=----=#--------- Upper limit == ---\---------

Lower limit - - oo o Nee e Lower limit

Method Screen: STATUS (page 2), DISPLAY

1, 2 L? Can be used when the specified channel is an
) analog input channel.
; \ \ (page?) ’97—’4‘ 3
trig node,  SINGLE pre-trig | 0% 99:37:44 1. Move the flashing cursor to the point shown in
trigger source: OR the ﬁgure.
sl rlages o i Press [ WINDOW-IN ] or [ WINDOW-OUT 1.
chl : Y A +100m
i oF —— ] 4

chiz : OFF 2. Set the lower trigger level.
d}i ¢ OFF Use the JOG control or the function keys to make
- the selection.
o6 - Function key .
e display Meaning
chg : =

Q

®

r@ > Trigger voltage level
external: OFF L_J'_A
Limer source: OFF D @

[ ¥

- The value must be larger than the upper trigger
level.

10.5 Using the Analog Trigger Function
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3. Set the upper trigger level

* MEMORY x

i o ] - Make the setting as in step 2.
S - The value must be smaller than the lower trigger

. s 5
AU o level.

4. Set the trigger filter

- This setting cannot be made from the display
screen.

- Use the function keys or the JOG control to make
the setting.

- Filter width is specified using sampling points.

Function key
display

Meaning

@ OFF, 10, 20, 50, 100, 150, 200, 250,
© 500, 1000
x FFT x —
[1ch, new] e
W, ——
+HogmV L D
~100n¥
gl: STR y: (Linear) x: (Time) CH1 pre-t:
[i/4 3 S

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
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10.6 Using the Logic Trigger Function

- The signal of a logic channel can be used as trigger source.

- The channel must be set to LOGIC on the CHANNEL screen ( iz Section 9.4).

- A trigger pattern and logical operator (AND/OR) are specified, and triggering
occurs when the trigger conditions are met.

- A trigger filter can be specified, so that triggering occurs only when the trigger
conditions are met within the filter width.

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
shown in the figure.

(page?) '97- 4- 3
$9:43:38
trig mode: SINGLE  pre-trig: 0%
s v 2. Press [ ON (PATN) ].
) <cﬂé-1sﬁ) ;
log t % Function ke ;
agﬂlo:g lggei{ger to CHI-16 dlSp]az Meanmg
ch? : - —_——
ch3 : OFF : Logic trigger is not used.
0FF
chd: - —
cH5 : OFF B . Logic trigger is used.
\ON (PATN)
chf @ -
ch? : OFF

LL

logic trigger )
iIxuxxd  cond: OR  flt:  OFF

Ji-

chC : OFF
chD : OFF

3. Set the trigger pattern

- When "CH A" is selected, the setting is for logic
input CH Al - CH A4 from left to right.

|
1
13 4 S - Make the setting with the function keys.

external:

timer source

Function key Meaning

Qo
@
o
)
<

. Signal disregarded
. Low level signal

. High level signal

([

10.6 Using the Logic Trigger Function
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4. Set the AND/OR operator.
Determine whether to use the AND or OR logical operator.

Function key display =~ Meaning

P . Triggering occurs if any one of the logic input signals
hrd conforms to the trigger pattern.

it

D . Triggering only occurs if all of the logic input signals
AHD 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.
- Use the function keys or the JOG control to make the setting.

- Filter width is specified using sampling points.
Function key display Meaning
(@

B

OFF, 10, 20, 50, 100, 150, 200, 250, 500, 1000

10.6 Using the Logic Trigger Function
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(2) While display screen is shown

1. Move the flashing cursor to the point shown in

x MENORY the illustration, and select a channel that is set
i trigéINGLE /1 tO 10gjc input
..j51 LOGIC & -
o2 F k
: LXX%X4 i
[ i unction key :
ore-t: ' A
. 3 display Meaning
[:
S1 to S16
C:
|« recoRD x —
g | T
51 LOGIC &1
P w2 e
Ixxxxd  OR
3 L—I
2. Move the flashing cursor to the point shown in
x FFT the illustration, and select a logic channel.
[1ch, new] :
trig: 1 F t k
SINGLE | — unction Key — w1eanin
51 LOGIC i 9
w2 display
Ixxxxd OR
gl: STR y: (Linear) x: (Time) CH3 pre-t: o
o
Logic A to D

[k

3. Set the logic trigger conditions (same as steps 1
to 4 when using the STATUS screen).

10.6 Using the Logic Trigger Function
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Setting example of the logic trigger

(1) If the trigger pattern has been set to "10XX" with the operator OR, then
triggering occurs as shown in the figure below.

OR

fus i
Trigger pattern !

CHA1 1

CHA2 0

CHA3 X

CHA4 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

CHA1 1

CHA2 0

CHA3 X

CHA4 X

10.6 Using the Logic Trigger Function
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10.7 Using the External Trigger Function

- An external signal can be used as trigger source.
- The EXT TRIG connector is used for this purpose.
- For details, refer to Section 21.3.

External trigger connector

/

N

MIC

O O O

EXT TRIG TRIG OUT KEY LOCK

ON

===

@ @ @ Q|le||©

EXT-SMPL GND NG PRINT STOP START
<

Method Screen: STATUS (page 2)

(page?)

'97- 4- 3

trig mode:

analog trigeer
chl : OFF

ch2 : OFF
ch3 : OFF
chd : -
chb : OFF
chh: -
ch? : OFF
chg: -

external:

timer source:

trigger source:

SINGLE

OR

pre-trig: (074

11:08:19

CH9-16
to CHI-16

Function key
display

OFF

2 S—

] —
J 1

]

{ NOTE

1. Move the flashing cursor to the external item.
2. Press [ON 1.

Meaning
: External trigger is not used.

. External trigger is used.

The external trigger cannot be linked to other trigger sources with the logical
AND operator.

10.7 Using the External Trigger Function
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10.8 Using the Timer Trigger Function

- This function serves to activate recording at preset times.
- Triggering can be performed at constant intervals within a preset start time

and end time.

o i d

Time interval | Time interval

Start time End time

Method Screen: STATUS (page 2)

1. Move the flashing cursor to the timer source item.

(page2) ?’I‘@é"@g 2. PreSS [ ON ]

trig mode: SINGLE  pre-trig: 0%

Function key

([_,m_-@) dlsplay
analog trigger tﬁ"gﬁ}fm
chl : OFF a

trigger source: OR

Meaning

: Timer trigger is not used.
chg : OFF \_0FF

ofi + OFF o : Timer trigger is used.

chd =~ 0N

———
chb : OFF
chb : - L——A
ch? : OFF
chd . -

&=

3. Set the start time (month, day, hour, minute).
3

- 4

external :

e sourc: I?] ctart: 0101 03:00 — (D Move the flashing cursor to the start item.
t
]

@ Use the function keys or the JOG control to
make the setting.

stop:  @1-01 00: @8 —]
interval: @0 00:00:00 -

/[D[]D;“B

Function key

display Meaning

> Set numerals for month, day, hour,
minute

Use current time as start time or end
© time

date-time

10.8 Using the Timer Trigger Function
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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).

- 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
€
104

©
1 4

©

1 & J
Ty

)]

10_3$

> Set numerals for month, day, hour, minute

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

Start time ! : g : End timeé

G T T

Timer trigger I

: ;Intervalg : | ' :
m m m m @ oEREAEm @
— M e

Recording length

10.8 Using the Timer Trigger Function
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(2) When trigger sources are set to AND

- 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. ‘

- If the interval has

been set to Os, 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

Level trigger |
slope T

AND
Start time /

Invalid (not more than one trigger in interval)

Outside of
timer trigger

& § End time
Timer trigger T (\ T T T !

Interval :

5

2z

Recording length

- When the trigger mode has been set to SINGLE, only one triggering action

occurs after the measurement was started.
- 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
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10.9 Trigger Output Connector

- When triggering occurs, a signal is output from the TRIG OUT connector.
- This can be used to synchronize several 8845 units.
* For details, refer to Section 21.4.

Trigger output connector

/

7 i

MIC EXT TRIG TRIG DUT KEY LOCK

\\ /

10.9 Trigger Output Connector
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Chapter 11
M Screen Settings

SYSTE

(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)
o Settlng the clock -+ (1131)
> Clearing waveform data oo (11.3.2)
© System reset oo (11.3.3)
* Channel selection = (11.4.1)
- Start key backup -+ e, (11.4.2)
° Settlng the gnd ........................................... (1 1 43)
- Channel marker function oo (11.4.4)
* Time axis display -« (11.4.5)
> List and gauge functions ----eeeee- (11.4.6)
- Backlight saver function -« (11.4.7)
- Setting screen colors e (11.4.8)
- Setting the volume s (11.4.9)
* Intermittent printing - (11.4.10)
» Scaling function = (11.5)
o Append|ng COMMENTS oo (1 1 6)
o Self-tast (1 1 7)
° InterfaCe Settings ........................................... (1 1i 8)

11.1 Overview
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11.2 How to Use the SYSTEM Screen

- Press the | SYSTEM | key to call up the SYSTEM screen.
- On the SYSTEM screen, items common to all functions are displayed.

- Use the function keys to select the item you wish to set and then make the

setting. (Press the| SYSTEM | key to switch items.)

- When the flashing cursor is at the point shown in the illustration, the function
keys have the following assignments.

Method

Flashing cursor

sk SYSTEM sk ﬂﬁﬂ@

97-4- 3

(1> TIME SET

YY-M-DD
08-a1-01

(2> DATH CLEAR

(3)  SYSTEM RESET

HH: MM: 55
00:00:90

11:21:15

l =l

INITIALIZ]

— e

SET UP

SCALING
8

-gtid

w%
HIOKI £
COMMENT

topage2/2

- 1/2

Function key
display

=
= )

HITIALIZ

2sls 13?55

COMMENT

to page 2/2

$ 2/2

Function key

display
T
SELF CHECK J

\INTERFACE J

topage 1/2

Meaning

Set clock / clear waveform data /

* system reset ( 17 Section 11.3)

. Channel selection and other functions
" (17 Section 11.4)

- Scaling function ( 3© Section 11.5)

Input titles and comments

" ( 1z Section 11.6)
. Switch to page 2/2

Meaning

: Perform self-test ( 17 Section 11.7)

. Make interface settings
* ( Iz Section 11.8)

. Switch to page 1/2

11.2 How to Use the SYSTEM Screen
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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)

wok SYSTEM sex  INIHDENEEGE '97- 4- 3
11:22:15

(1> TIME SET

YY-M-DD HH:M: S5
06-p1-01  ©0:00:00

(2)  DATA CLEAR

(3)  SYSTEM RESET

S
SCALING
HIOK1
884

COMHENT

topage 2/2

1. Press [ INITIALIZE 1.

2. Move the flashing cursor to the setting item, and
press the function key to make the selection.

For details on settings, see Sections 11.3.1 to
11.3.8.

11.3.1 Setting the Clock [ TIME SET ]

» This unit incorporates a calendar with automatic leap year compensation and

24-hour clock.

° The clock is used for the following functions:
- Display of year/month/day/hour/minutes/seconds on STATUS, CHANNEL, and

SYSTEM screens
- Timer trigger function
- Trigger time list printout

- Date/time printout at every 5 DIV when time axis is set to DATE

11.3 Initialization [ INITIALIZE ]



224

Method

work SYSTEM ok

INITIALIZE

(1)  TIME SET

Yy-Hi-DD
60-01-01

(2)  DATA CLEAR

(3)  SYSTEM RESET

HH: bi: S
00: 60

1%2)

1

\

Screen: SYSTEM (INITIALIZE)

1. Move the flashing cursor to the year, month, day,
hour, minute, second items of (1) TIME SET and
make the settings.

2. Press [ set] to start the clock.

Function key

display Meaning

Set numerals for year, month, day,
hour, minute, second

. Insert current date and time in
* respective fields

defe

\date-time ;
. ¥

R ——
—

. Start clock

\__set

11.3.2 Clear Waveform Data [ DATA CLEAR ]

Method

Clears waveform data stored in memory.

wokk STSTEM e

INITIALIZE

(1> TIME SET

Y{-Mi-DD
0o-01-01

DATA CLEAR

(3)  SYSTEM RESET

HH: MM: SS
(00:60: 00

|

UL

o~
LR
{exec)

[ ]
[ ]
]
]

J

NOTE

Screen: SYSTEM (INITIALIZE)

1. Move the flashing cursor to (2) DATA CLEAR.

2. Press [ exec ].

Function key

display Meaning
CEL . Clear waveform data
(exec)

When memory segmentation ( iz Chapter 17) is used, data in all blocks are
cleared.

11.3 Initialization [ INITIALIZE ]



225

11.3.3 System Reset [ SYSTEM RESET ]

- Resets all settings to the factory default values.
- The same effect can be achieved by turning power to the unit on while holding

down the key ( 1z Section 23.4).

Method Screen: SYSTEM (INITIALIZE)
swok SYSTEM  xorx INITIALIZE T97- 4- 3
11:26:75 item.
© e 2. Press [ exec ].

YY-M-DD  HH:hi: S5
00-01-01  00:00:00

(2)  DATA CLEAR

/ H(‘:e“ 3
SYSTEM RESET

Function key
display

[:f?:::
o
{exec)

guis

System reset list
(1) STATUS screen

Memory recorder function

Meaning

1. Move the flashing cursor to the (3) SYSTEM RESET

: Reset all system items

Settings Display items Initial settings
Time axis range time/div 500 ws/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

Tlme axis range

time/div

10 ms/DIV (8927 not
installed), 20 ms/DIV

Time axis

time/div zoom

magnification <1
Recording time recording time 0s
Display format format SINGLE
Interpolation dot-line LINE
Recording medium  recording medium OFF
E)rrimgtr recording print mode WAVEFORM
I
Trigger mode trig mode SINGLE
g&?%ﬁL iigurce 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
w1 (w1) CH1
Scale (scale) AUTO
Trigger mode trig mode SINGLE
Pretrigger pre-trig 0%
Xg\lngg/eor I:?ource trigger source OR
Trigger source analog trigger all OFF
Interpolation dot-line LINE
E)rrirr;[:tr recording print mode WAVEFORM
Auto print auto print
Auto save auto save OFF

Waveform evaluation

wave comparison

11.3 Initialization [ INITIALIZE ]
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(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 X1
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
(10) intermittent print OFF
scaling all OFF
Comment OFF
title SETTING
channel OFF

11.3 Initialization [ INITIALIZE ]
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S

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 (1= 11.4.3)
4) Channel marker function (= 11.4.4)
5
6
7
8
9) Setting the volume (> 11.4.9)
(10) Intermittent printing ( == 11.4.10)

Time axis display (= 11.4.5)

~—

List and gauge functions (= 11.4.6 )

~—

Backlight saver function (= 11.4.7 )

~

Setting screen colors ( iz 11.4.8)

(
(
(
(
(
(
(
(

~—~—"

Method Screen: SYSTEM (SETUP)
1. Press [ SETUP].

o DO e e 2. Move the flashing cursor to the various items
and use the function keys to make the selection.
(MEM)
For details, see Sections 11.4.1 - 11.4.10.
(1) using unit: ]
( 2) start backup: OFF
(3) grid type: STANDARD
( 4) channel marker: ON
(5) time axis: TIME
(6) list § gauge: OFF
¢ 7) back light saver: ON
( 8) LCD color type: TYPEGL
(9 volume: Low =T
(18) intermittent print: OFF SETU

11.4 Special Function Settings [ SETUP ]
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11.4.1 Channel Selection [ using unit ]

- This function allows limiting the number of units to be used.
- Be sure to make this setting before measurement.
- Units in use are assigned to channels in ascending order.

- When using the memory recorder function, the number of units determines the
available recording length ( 1z Section 6.2.3).

- 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 CHT7 CHS CH3 CH 1

Gl NON NON O NON NORN NON N

8927 8927 8927 8927 8927 8927 8927 8927
ANALOG UNIT [IANALOG UNIT|[|ANALOG UNIT{|ANALOG UNIT | ANALOG UNIT||| ANALOG UNIT [l ANALOG UNIT |ANALOG UNIT
[NOT ISOLATED

Lok Lokt Lok
cH 18 cH14 cH 12 CH 10 cHe cH6 cH a4 cHz
CH4 CH2

1 unit
2 unit—

Method Screen: SYSTEM (SETUP)

J

o T e T ?Z}S‘}g 1. Move the flashing cursor to the (1) using unit item.
P, 2. Use the JOG control or the function keys to make
the selection.
(1) uging unit: 3 )
( 2) start backup: OFF FunCtldO-n k|ey Meaning
( 3) grid type: STANDARD Isplay
( 4) charmel marker: ON @
(5) time axis: TIME — 1,2, 4, 8 (unit)
(6) list & gauge: OFF @
(1) back light saver: ON e
( 8) LCD color type: TYPE®L
(9 volume: LOwW
(10) intermittent print: OFF

NBNGE
J{

\
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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.

S

V4

4

Method Screen: SYSTEM (SETUP)
1. Move the flashing cursor to (2) start backup item.

o SO e O ?Zéé‘é 2. Press the function key to make the settings.
. Fu nctlgir; pklgz Meaning
——
(1) using unit: 8 9 A : Start key backup is not enabled.
( 2) start backup: —’"/ LEt
(3 grid type: STANDARD ﬁ- . Start key backup is enabled.
( 4) channel marker: ON
( B) time axis: TIME
( 6) list & gauge: OFF
( 7) back light saver: ON
( 8) LCD color type: TYPEGL l -—OQ;; }
(9 volune: Lo 2
(19) intermittent print: OFF

UL
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11.4.3 Setting the Grid [ grid type ]

- Sets the type of grid to be used for printout.

- The following seven settings are available: OFF (no grid), standard, fine,
standard (dark), fine (dark), standard (shaded), fine (shaded).

- Only OFF and standard (used at any other setting) are available for the

display.
The DISPLAY screen
X X o LB EORY RS
trig: . trig:
SINGLE , : : SINGLE
Sl OFF : ie.fsL T OFF
pre-t: o n | | | | pre-t: o
time/div: I, o : . Jtime/div:
ms Lo : : 1mg
S I N 5|
( 1ns) ( 1n%)
shot: b b s shot.:
501V A A S A R S S A 2501V
Grid: OFF Grid: ON
(excluding the OFF setting)
Printed recordings
OFF Standard Fine

Standard (dark)

Standard (shaded) Fine (shaded)
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Method Screen: SYSTEM (SETUP)
1. Move the flashing cursor to (3) grid type item.

oo SN e ST iy 2. Press the function key to make the settings.
- 1/2
CHEH) Function key .
display Meaning

(1) using unit: 8
( 2) start backup: OFF 1 : Off
(3) grid type: L STANIARUace R
( 4) channel marker: ON : Standard
(5) time axis: TIME
(6) list & gauge: OFF : Fine
(7) back light saver: ON
( 8) LCD color type: TYPEGL
( 9) volume: LOW P —
(10) intermittent print: OFF to%lfz - Switch to page 2/2

- 212
Function key
display
( . Standard (dark)

]
\STHD (dark>

Meaning

\

: Fine (dark)

: Standard (shaded)

(STND (shad)
#5551 | ¢ Fine (shaded)
EINE (shad)

————y

. Switch to page 1/2

\to page 1/2)

For the FFT function, the settings are "Standard (shaded)" — "Standard
(dark)", "Fine (shaded)" — "Fine (dark)".
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11.4.4 Channel Marker Function [ channel marker ]

This function adds channel numbers to the waveforms on the printout.

Logic channel number *’“‘{TAL—M__M___: —

Channel number <|

Method Screen: SYSTEM (SETUP)

sk SYSTEM ok SET UP 197~ 4-14
14:55:48
(MEM)
( 1) using unit: 8
( 2) start backup: OFF
(3) grid type: STANDARD
1
( 4) channel marker: EON
(5) time axis: TIME
( 6) list & gauge: OFF
( 7) back light saver: ON
( 8) LCD color type: TYPEGL
(9 volune: Low —— 2
e B
(18) intermittent print: OFF CON

)
)
)

J

1. Move the flashing cursor to the (4) channel marker

item.

2. Press the function keys to make the selection.

Function key
display

A

Meaning
: Channel numbers will not be printed.

. Channel numbers will be printed.

- When using the X-Y screen of the memory recorder function or the FFT
e function, channel numbers are not printed.
- Logic channel numbers are printed regardless of the channel marker setting.
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11.4.5 Time Axis Display [ time axis ]

Determines the way the time from the trigger point is printed out.

...................................................................................................

A0S EOMIN
Scale

LU < U
Date

’96 11 22 03: 00 00 000’ 000“ ’96 11 22 03: 05 00 000’ 000”

.....................................................................................................

Method Screen: SYSTEM (SETUP)

1. Move the flashing cursor to the (5) time axis item.

wox SYSTEM wxx SET UP 197- 4-14

14:56:31 2. Use the function keys to make the selection.
(MEN) FU”CtiO_n key :
display Meaning

(1) using unit: 8 . Displays the time from the trigger
(2 start backup: OFF point (unit: fixed).
(9 grid type: STANDARD . Displays the time from the trigger
( 4) charmel marker: ON /1 pOlnt (unit: base 60).
( 5) time axis: ‘mﬁ// s | Displays the number of DIV from
( 6) list & gauge: OFF " trigger point.
7 back Tight saver: o . Print date and time every 5 DIV
( 8) LCD color type: TYPE@L
(9 volume: LOW
(18) intermittent print: OFF

- When using the FFT function, DIV and DATE are identical to TIME.
- 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 samphng
count.

If printer format is set to LOGGING and "Date" is used, x s and lower values
are discarded.

11.4 Special Function Seitings [ SETUP |
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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 CH2 g?uge
{

HIOKI B845 wmemory Hicorber

Trinker-tins: C97-04-04 19:25:32

TAL FONGTION voe 203 Hesxurement tav

Graph List of settings
Method Screen: SYSTEM (SETUP)
o SISTAN wex  SET UP ‘g7 414 1. Move the flashing cursor to (6) list & gauge item.
14:57:22

2. Use the function keys to make the selection.

(HEWD Function key

display Meaning
(1) using unit: 8
( 2) start backup: OFF oEr No gauges or listing
(3 arid type: STANDARD mmm—
( 9 chamnel marker: N : Print listing only
(5) time axis: TIME /1
( 6) list & gauge: // Fre : Print gauges only
(7 back light saver: ON ‘ CALGE
(8 LCD coler type: TYPEOL E Print both gauges and listing
(9 volume: LOwW
(18 intermittent print: OFF

[aanes s enal
)| 2

LIST+GAUGE

1

_

displayed.

- When the X-Y plot of the memory recorder function is used, the number of
gauges for the X axis is restricted to 2.

- 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.

- The gauge is only printed for channels for which the waveform is being
NOTE )

11.4 Special Function Settings [ SETUP |
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11.4.7 Backlight Saver Function [ backlight saver ]

- When this function is enabled, LCD backlighting is turned off automatically if
no key is pressed for about 10 minutes.

- Pressing any key will turn the backlight on again.

- This increases the service life of the backlight.

Method Screen: SYSTEM (SETUP)

1. Move the flashing cursor to the (7) backlight saver
woc SYSTEM wex  SET UP "97- 4-14 item.

2. Use the function keys to make the selection.
(MEM)

Function key

: Meanin

(1) using unit: 3 dlSp!ay g
( 2) start backup: OFF . .

. A : Backlight is always on
(3) arid type: STANDARD OFF
( 4) channel marker: ON . . .

o W : Backlight is turned off automatically
(5) time axis: TIME 0N
( 6) list & gauge: OFF LA
( 7) back light saver: E—-7
¢ 8) LCD color type: TYPEGL
€9 volume: Low | 2

LS

(18) intermittent print: OFF

LCD backlight ON/OFF

- To turn the LCD backlight off:
press the up and down cursor keys simultaneously.

- To turn the LCD backlight on:
press any key.

Up/down keys

(. CURSOR ]

\,

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

sk SYSTEM ek SET UP 97 4-14 item.

2. Use the function keys to make the selection.
(HEM)

Function key

: Meanin

(1) using unit: 8 dtsplay g
( 2) start backup: OFF 3 . .

. . @ : Switch to the next higher pattern
( 3) grid type: STANDARD &
( 4) channel marker: ON %, X

o : Switch to the next lower pattern
(5) time axis: TIME -
( 6) list & gauge: OFF /1
(7 back light saver: )
( 8) LCD color type: @
(9 volume: @
(18) intermittent print: OFF

: Reset to type 1
> 2 reset
reset \ - )

Changing the display color has no effect on the
printout (normal printing, screen hard copy, A4
print).
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11.4.9 Setting the Volume [ volume ]

- 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.

- The setting also affects the volume with which a voice memo is played back
when using the recorder function.

Method

skx SYSTEM wsx  SET UP

"97- 4-14

(1) uging unit:

( 2) start backup:
(3 grid type:

( 4) channel marker:
(5) time axis:

( 6) list & gauge:
(P back light saver:
( 8) LCD color type:

(9 volume:

(10) intermittent print:

(MEM)

8

OFF
STANDARD
ON

TIME

OFF

ON
TYPE@L
OFF

15:17:43

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

Meaning

: No sound from speaker
: Volume low
: Volume medium

: Volume high
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11.4.10 Intermittent Printing [ intermittent print ]

- When the interpolation function is set to ON and the envelope waveform
exceeds 0.5 DIV, printout is carried out with reduced frequency.

- When operating the unit on DC, this can help to conserve power.

- The intermittent printing setting can be chosen also when operating the unit

on AC.

- Print speed will differ depending on the density of the screen display.
- Real-time printing when the unit is operated from a DC source is intermittent,
also when the setting is OFF.

7

Vs

Intermittent printing OFF

Intermittent printing ON

Method Screen: SYSTEM (SETUP)
1. Move the flashing cursor to the (10) intermittent

wxk SYSTEM sex SET UP "97- 4-14
15:19:22
(MEM)
( 1) uging unit: 8
( 2) start backup: OFF
(3 grid type: STANDARD
( 4) channel marker: ON
(5 time axis: TIME
(6 list & gauge: OFF
( 7) back light saver: ON
( 8) LCD color type:  TYPE] E%g?
( 9 volume: LOW
L2
(16) intermittent print: RE] OH

print item.

2. Use the function keys to make the selection.

Function key
display

'\1
NOTE

Meaning

: Intermittent printing is disabled.

: Intermittent printing is enabled.

- In dot display mode the intermittent printing
function has no effect.

- In FFT mode
has no effect.

the intermittent printing function
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11.5 Scaling Function [ SCALING ]

- The scaling function can be used to convert an output voltage from a sensor or
similar into a physical quantity.
- Two types of scaling functions are available.

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.

—

Y

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 """"""""
: Conversion ratio and offset value are
i > calculated from 2 points.

SCL ' [

>

\% Vy \Y;

- The gauge scale (maximum and minimum values of horizontal axis) and A/B
cursor measurement values are displayed in the scaled units.
- Scaling can be performed for every channel.

11.5 Scaling Function [ SCALING ]
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11.5.1 Conversion Ratio Scaling

Method Screen: SYSTEM (SCALING)
1. Press [ SCALING ] to call up the scaling screen.

i

sk SYSTEM ***/ SCALING / '97- 4- 3
scale kind: RATIO 11:46:26

scaling ’(eu/ov) (offset) (eu)
L: [+1. 0000E+001(+0. 0000E+00)L V1| |
7 OFF  [+1.00008+001(+0.00008+0010 V1
S: OFF  [+1.000E+061[+0.BOROE+00]L V)
4: OFF  [+1.00008+001(+0.00008+001L V]
G i OFF  [+1.0000E+001(+0.0000E+0010 V7
6: OFF  [+1.0000E+001(+0.0000E+0010 V7
7: OFF  [+1.0000E+061[+0.00PGE+00L  °CI
§: OFF [+l DO0OE+00][+0.0000R+0010 V)
9 : OFF  [+1.0000E+00] [+0. 0O0AE+A0][ V]
10: OFF  [+1.0000E+0)(+0.0000E+001L V) [\_LEE
it O LLaomEe ool V1 | SR
12: OFF  [+1.0000E+001(+0.00005+00)0 V1 |(3een3
13: OFF  [+1.00005:00)(+0.0000E:001L V)
14: OFF  [+1.000GE:00)[+0. GOOOE+001L V)
15: OFF  [+1.0000E+@](+0.0000E00)L V) |=——=
16:  OFF  [+1.0000E+001(+0.000eEs001 V) | °Teety!

Ct?annel number

/

] - [+1. 00GOE+00) [+0. 0000E-001 [

]
|

/

3

p
4

5

Scaling ON Set conversion Enter engineering
ratio and offset unit (eu)

2. Move the flashing cursor to scale kind and select

RATIO.

Function key
display

RATIO

-~

POTNT

Meaning
Use conversion ratio method

Use 2-point method

3. Move the flashing cursor to the channel for
which you want to perform scaling and change
the setting to ON.

Function key
display

‘ OFF

TR T

1.23E+04
(int)

OH (SCI)
12.3E+03
(3mult)

OH CENG)
——

|

———y
eu/y =1
offset=0

\_reset

Meaning

Scaling not used

Scaling used (specify exponent as
integer)

Scaling used (specify exponent as
multiple of 3)

Conversion ratio = +1.0000E+0,
offset = +0.0000E+0

4. Enter the "Conversion ratio: ew/V" and "Offset".
- The setting range for both these items is -9.9999E+9 to +9.9999E+9 (exponent
E-9 to E+9).
- Move the flashing cursor to each item and make the setting.

Function key

display
T )

Q

©

e
——y

0to9

Meaning

(the most significant digit and the
exponent, from -9 to +9
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5. Enter the "Unit name: eu".
- The unit name can be up to 7 characters long.
- When the flashing cursor is moved within the [ ] brackets, the function key
display for comment input appears.
- 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)

1 1. Press[ F3 |[ SCALING ] to call up the scaling

®kx - SYSTEM ***/ SCALING / 97 4 3 screen.
scale kind: POINT 11:50:69

2. Move the flashing cursor to scale kind and select

scaling (vglots) (scale) (ew)

I SR [ 05 iy v | | POINT.
. A0AE-07 5, GOGOE-0
7. OFF +5 007 >+5 o ARG ;
. GOOGE-07 -5, 0000E-07 Function key Meaning
3. OFF  [4b GROOE-07>+5. DOE-0[ V) display
C o 1 -5 ) -
5. OFF V1 > :::"Q : Use conversion ratio method
RATIO
. OFF \a T
. . E= | . Use 2-point method
7. OFF C
POINT J
S . OFF A4 ——
9 : OFF Al
| SC——
10:  OFF V] OFF Premm———
1.23E+04
1 OFF V1 | tint)

12:  OFF
13 OFF
14:  OFF

V] |iz3E3 T

v

o

15: OFF Vv 3. Move the flashing cursor to the channel for
o o V1 fnane which you want to perform scaling and change

. 000
+"E

.0
.

' the setting to ON.
Function key ;
. display Meaning
Channel number Voltage high point e —
| . Scaling not used

] OFF

[45. B0GE-02+5. Q000E-7] [ EETTIR - ;
(5. 00005-07>-5. Q0WE-07] | 123604 ) Scaling used (specify exponent as
~ | DN (SCI} integer)

4

1235403 | . Scaling used (specify exponent as
Scaling on Set voltage value Enter engineering
conversion value. unit (eu)

=
2
-
m
=
&
<

7
7
2
E-07
2
E-07
2
2
2
7
7
7
2
7
7
2
2
7

3 Voltage low point

(¢}

0K (ENGY)  multiple of 3)

pTTT————

| E——
S—

eu=v ) Enter the voltage upper and lower
reset J ° limits of screen

4. Enter the two points.
- Enter the voltage value on the left and the corresponding converted value on
the right.
- Enter the higher voltage value in the top row and the lower voltage value in
the bottom row.
- The setting range is -9.9999E+29 to +9.9999E+29.
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- Move the flashing cursor to each item and make the setting.

Function key
display

e Y

Meaning

Fe

0to9
( -9 to +9 for the most significant
@ digit, -29 to +29 for exponent.)

N S

5. Enter the "Unit name: eu".
- The unit name can be up to 7 characters long.
- When the flashing cursor is moved within the [ ] brackets, the function key
display for comment input appears.
- For details on how to enter the unit name, refer to Section 11.6.1

- When the 2-point method is used, scaling is performed using the following
= equation.

V 4: Voltage high point S C 4: Scaling high point

V . : Voltage low point S C _: Scaling low point

- The ranges for the parts enclosed in dotted lines are as follows.

-9.9999E+9 = value of enclosed part = -1.0000E-9
Value of enclosed part =0
-1.0000E-9 = value of enclosed part = +9.9999E+9

- When a setting outside of the above range is attempted, a warning indication
is given and the setting becomes "converted value" = "voltage value" (no
scaling).

- For channels in which waveform processing result data are recorded, only the
unit is valid (scaling is invalid).

- The scaling value is used for the gauge scale, upper and lower display limits,
and for A/B cursor readings.

Reference The settings for one channel can be copied to another channel ( iz Section
9.6.10).
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Method 1

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.

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.

- When using both the scaling and variable functions, the upper and lower

limits for the variable display after scaling are as follows.

-9.9999E+29 =setting value = -1.0000E - 29
Setting value = 0
+1.0000E-29 = setting value = +9.9999E+29

- 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 < -9.9999E+29: -1.0000E+29
When -1.0000E-29 < setting value < 0.0000E+00: -1.0000E-29
When 0.0000E+00 < setting value < +1.0000E-29: +1.000E-29
When +9.9999E+29< setting value: +1.0000E+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.

Input waveform ) Waveform Process'mg resyf:!t
data Scaling processing recorded in specified
channel

Scaling is not applied to processing results recorded in a channel

N4

Processing Waveform Processing result .
results recorded processing recorded in specified
in a channel channel

11.5 Scaling Function [ SCALING ]
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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.
10 uF
10V p-p
o= >——
aVv CH1
60 Hz D— CH2
Sine wave
200 Q
1/4 W
777
To determine current from voltage, Ohm’s law is applied as follows.
Y = 200X e (1)
X: Current flowing in resistor (A)
Y: Voltage between resistor terminals (V)
Method 1  (conversion ratio method)
sk SYSTEM wex  SCALING 97 4- 3 . . .
— 11:52:47 Equation (1) is transformed into
scaling (éﬁt/x/og (of fset) X = 0.005Y (2)
1: OFF [+1.0000E+00)(+0.0000E+0010 V)
7 ONGSCT) [+5. GA00E-03] [+0. GRROE+00) [ RSN From equation (2), the settings for "Conversion
5 ¢ OFF [+1. 0GB0R:Q0]L+0.G00EG0IC V] ratio (ew/V)" and "Offset" are as follows.
4: OFF  [+1.0000B+00)[+0.GOOCE+GOIL V)
5: OFF  [+1.0000E+091[+0.0000E+00)L V7 Conversion ratio (eu/V) = 5.0000E-3
6 : OFF  [+1.0000E+0] [+0. G000E+001L V] Offset = 0.0000E+0
7. OFF  [+1.0000E+001(+0.GOO0EsOR]L  °C) .
Unit : A
S OFF  [+1.0OGBE+0D)(+0.0O0CE+OO1L V)
9 OFF  [+1.0000E+00](+0. 0000000 V1| 2 Use these value to make the setting. This will
19: OFF  [+1.0000E+06](+0.00005+00)] V) flenter .
12 [+1. CODOEADAN0. COOOE D0 : cause the voltage measured in CH2 to be converted
11: OFF  [+1.0000E+08](+0.00005+00)] V] D ) ]
12: OFF [+1.0000E+00](+0.0000E+00)( V) into current (A) for observation.
13: OFF  [+1.0006E+00](+0.0000E+60]( V] [:
14: OFF  [+.0000E+081(+0.0000E:00)] V) [:j
15: OFF [+1.0000E+06](+0.0000E+80]( V) =
16: OFF  [+1.0000E+08](+0.00008+60]0 V]
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Method 2 (2-point method)
xxx SYSTEM xxx  SCALING "97- 4-3
scale kind: POINT 11:55:12
scaling (vtzloti) (scale) (ew)
1: OFF [45. @@E-@Z-HB V]
o -5, YYRRE-2 55
2 : +1. GORRE+R] - +5 1
+{. QRONE+QD -+
3: OFF V]
4 :  (OFF V]
5 : OFF V]
6. OFF V]
7 . OFF Cl
S : OFF V]
9 : OFF V]
19:  OFF V] OFF
1.23E+04
11:  OFF \'a | (int)
0K (SCD
12:  OFF Vi |iz35m
13 OFF V7 flon' S
14:  OFF V] C]
15 OFF V]
& o v
5. ODE-07 -5 Lesel

J

Equation (1) is transformed into

X=0.005Y v )

From equation (2), two points are chosen.

Point A:
When voltage Y=0 (V), then current X=0 (A)

Point B:
When voltage Y=10 (V), then current X=0.05 (A)

These two points are converted.
A: (0.0000E+0 — 0.0000E+0)
B: (1.0000E+1 — 5.0000E-2)
Unit: A

This will cause the voltage measured in CH2 to be
converted into current (A) for observation.

11.5 Scaling Function [ SCALING ]
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11.6 Adding Commenis 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
sk SYSTEM e COMMENT "97- 4- 3 comment setting screen.
11:57:04
2. Move the flashing cursor to title item.
title: 2
[ 1 3. Use the function key to select the item to be
printed.
channel:  OFF
ch : Function key ;
1 display "2
i1
& . Off
ch? :
i
cmrlJ : Setting item is printed.
i
gmé : Comment is printed.
chif: 3
: Both item and comment are printed.
o SET&CHT
ch :
chD :
/ 4. When [ COMMENT ] or [ SET&CMT ] is selected, enter
the comment.
sk SYSTEM otk COMMENT 97- 4- 8 - When the flashing cursor is moved with the
5842 CURSOR keys, the following function key
title: SETTING indication appears.
fecae el . . .
- For details on comment input refer to Section
channel:  OFF 11'6‘1'
ch Function key .
g}ﬁ‘gl ; display Meaning
1 7 )
g}hg : / : Enter comment input mode
ag _enter
%‘:?@f -
ahil: e
chl2: enter
chl3: o
chl4: D
chl5:
chf @ [
P - —
oD : 4 . Clear the comment.
cloar 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.)

11.6 Adding Comments to a Graph [ COMMENT ]
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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.
( iz 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 ].
- sysnzmi xik COMMENT 97 4 3 .
12:01:3 3. After input characters, press [end].
titlf: SETTING
[ ] Function key ;
display Meaning
chanrfel:  OFF
;I : Enter selected character
e
C N
c?é : % ~ _ Delete character left of cursor
ag it " (backspace key)
ch? : [
a8l . Confirm entry and terminate input
I | | = end _+ * mode
set char
5123456789 1&-e() () i
ABCDEFGHIJK .. : 2% .06
LINOPQRSTUV 749143%%%1 back seace
WXYZabcdefg H32tu5325¢
hiljklmnopar #2373/ AE7A8 " 3
stluvwxyz %+ I3ILAET13I5Y
JHO S WpTTvy-c C]
H
\ J

\
1
Flashing cursor
(move by using cursor keys)

11.6 Adding Comments to a Graph [ COMMENT ]
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11.7 Self Check

The following tests can be carried out.
) ROM/RAM check ( iz 11.7.1)
) LED check (1= 11.7.2)
) Printer check ( iz 11.7.3)
(4) Key check (= 11.7.4)
) Display check (= 11.7.5)
) DAT check ( iz 11.7.6)
) D/A 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

"97- 4~ 3 [ SELF CHECK | key.
12:06:37

wioe SYSTEM sk

2. Move the flashing cursor to the various items

and use the [ exec ] function key to start the test.
(1) ROM/RAM check

For details on the various tests, refer to Sections
11.7.1 - 11.7.7.

(2)  LED check

(3> PRINTER check

(4> KEY check { NOTE v

© DISFLAY check When the result of a self-test is "NG", or if another

© DA check problem is observed during the test, the unit should

be returned for servicing.

topage 1/2

11.7 Self Check
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11.7.1 ROM/RAM Check

- This test checks the internal memory (ROM and RAM) of the 8845.
- The test is non-destructive; it does not affect the contents of RAM.
- The result is displayed as follows. OK: Passed, NG: Failed

Method Screen: SYSTEM (SELF-TEST)

1

woox - SYSTEM sk / SELF CHECK

'97- 4- 3

(1)

2]

3

4)

)

6

ROM/RAM check

LED check

PRINTER check

KEY check

DISPLAY check

DAT check

12:07:28

HEEN

{exec)

storage RAMZ...QK
back up RAM....QK
cpu RAM. ..
Y-RAM.

wkk ROM/RAM check #oxx

HIT ANY KEY TO RETURN !!

Ver. .80

INTERFACE BOARD
GP-IB
9537

1. Move the flashing cursor to the (1) ROM/RAM check
item. '

2. Press [ exec ] to start the test. .

NOTE

- During the test, all keys are disabled.
- When "OK" appears, the test result was normal.

3. When the test is completed, press any key to
return to the self-test setting screen.

11.7 Self Check
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11.7.2 LED Check

- This test checks the LED indicators.
- The three LED indicators on the front panel (| START | key, VALUE, WAVE-A.B
CURSOR) flash simultaneously, and a beep should be heard from the speaker.

Method

1

[

n n -
a @ -
N

~

PRINTER:

LEVEL
MON;

3

() (=) =)

CH.SET

HELP

CURSOR:

)
D
L

T2 red LEDs

\ /\
/
{ \iv B
3/ .j\
sTOP
\ J

1 yellow LED

Screen: SYSTEM (SELF CHECK)

w0k SYSTEM ***/ SELF CHECK

"97- 4- 3

(3)

)

5)

®)

ROM/RAM check

LED check

PRINTER check

KEY check

DISPLAY check

DAT check

12:09:49

1. Move the flashing cursor to the (2) LED check

item.

2. Press [ exec | to start the test.
3. When the test is completed, press any key to

return to the self-test setting screen.

11.7 Self 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

xkx SYSTEM skx  SELF CHECK '97- 4- 3 ltem
12:11:16
2. Press [ exec ] to start the test.
(b ROW/RAM check To cancel the test pattern printout, press the

key.

(2)  LED check
PRINTER check

(4)  KEY check

(5)  DISPLAY check |— 2
exec

(6> DAT check

l

\

Printer test pattern

When operated from a DC source, the black sections are printed using
intermittent printing.

11.7 Self Check
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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
sooc SYSTEM s SELF CHECK 97~ 4- 3 item.

12:12:10
2. Press [ exec ]. The key test screen appears.
() ROM/RAM 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.
(3)  PRINTER check 4. Turn the JOG and SHUTTLE controls at least one
ml,//”1 turn fully clockwise and counterclockwise. When
KEY check

all key fields on the screen are shown in reverse,
the test is completed.

L NOTE |

Rotate the SHUTTLE control slowly and with care.

(%) DISPLAY check

(6)  DAT check

5. Press any key to return to the self-test setting

screen.

{ NOTE )
sork KEY check sorx )

- If any key is defective, the key test cannot not be

HIOKI 8845 MEMORY HiCORDER S completed normally.

i - In this case, press the| START | key while holding
T O T down the| STOP | key to return to the self-test

LETEL) KNG setting screen.

CH.SET) O

[ SHUITLE ]

HELP

CURSOR

Q

d_

U

SIOP  START

11.7 Self Check
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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

wxx SYSTEM sxx  SELF CHECK

97 4- 3 item.

(1) ROM/RAM check

(2)  LED check

(8)  PRINTER check

(4)  KEY check

(6)  DAT chack

DISPLAY check I

12:14:15
2. Press [exec ] to start the test.

3. When the test is completed, press any key to
return to the self-test setting screen.

{exec)

1NN ]

( Test start )

A\ 4

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 )

11.7 Self Check
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11.7.6 DAT Check

- This test checks whether the DAT drive and the 8845 main unit are
communicating properly.
- The result is displayed as follows. (OK: Passed, NG: Failed)

Method Screen: SYSTEM (SELF CHECK)

1. Move the flashing cursor to the (6) DAT check
xkx SYSTEM wkx  SELF CHECK "9- 4- 3 item.

12:15:07
2. Press [ exec ] to start the test.

(1) ROM/RAM check ( NOTE |

(2)  LED check

During the test, all keys are disabled.

(8)  PRINTER check

3. When the test is completed, press any key to
return to the self-test setting screen.

(4)  KEY check

(5)  DISPLAY check

@ DeTcheck |

wkk DAT check #ork

Hha o a8 o
it

#
uEo# o #
B BR 4 W
B HE HH B
BE BE HubRNd
R #R #p B
LB £ I R
o8 o8
st R BB

11.7 Self Check
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11.7.7 D/A Unit Output Check

Method

- This item is available when the 9539 D/A OUTPUT UNIT is installed in the

expansion slot.

- Use an oscilloscope or similar to check the waveform.

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 ].

. 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.

. Press the | STOP | key to terminate the self test.

wokx D78 OUTPUT check xoxx

B cutput saw tooth wave
-6. 4¥ 6. 4Y

-5V By

4 4y

-3V 3V

-2 2¥

o

lg"\/\/

CH 1 (D/A)
: 4
z3"’\/\.1

CH 2 (D/A)

11.7 Self Check
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11.8 Interface Settings

- Serves to set up the optional GP-IB interface and SCSI interface.

- This item is available when the 9537 GP-IB INTERFACE or 9538 SCSI
INTERFACE is installed in the expansion slot.

- For details on setting method, refer to the Instruction Manual of each optional

units.
] , 7070 mode:
ook SYSTEN sk 97- 938 .
14:27:55 By connecting the HIOKI 7070 WAVEFORM

GENERATOR and the 8845 using the GP-IB
interface, the waveform data of the 8845 can be

6B transferred to the 7070.

The HIOKI 7070 WAVEFORM GENERATOR can be
purchased in Japan only.

GP-IB mode: ADDRESSAELE
address: 53
header : OFF
079 mode: ON

GP-IB Setting Screen

sock SYSTEM sxx  INTERFACE '97-2-4
18:36:09
SCST
terminator:
ID: 6
(fixed)

DAT ID: 5
(fixed)

SCSI Setting Screen

11.8 Interface Settings
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Chapter 12
out 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:

- Normal print (manual)
- Normal print (auto)

- Real-time print

- Partial print

- Screen hard copy

- A4 print

- List print

12.1 Overview
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12.2 Selecting Waveform or Numeric Print

- This item lets the user select waveform or numeric print.
- Making this setting is required for normal print, real-time print, and partial

print.

Waveform

Numeric

Method Screen: STATUS (page 1) in the memory recorder and recorder functions,
STATUS (page 3) in the FFT function

sk STATUS ok MEMORY (pagel) '97- 4-14
15:20:43
time/div: 1ms
(100kHz)
shot: 201V
(recording time): (Z5ms)
format: SINGLE
dot-line: LINE
roll mode: OFF
superimpoge: OFF L1

print mode: |
OFF

smooth print:

3

WAVE

Memory Recorder Function

T.2345v 2
auto print: QFF !
auto save: OFF LOGEING

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

2. Use the function keys to make the selection.

Function key
display

[ WAVE
1.2345+

4
LOGGING

Meaning

. Perform waveform print

: Perform numeric print

12.2 Selecting Waveform or Numeric Print



261

wox STATLS wex RECORD agel) G- 4 3 3. When numeric was selected in step 2, specify the
12:19:03 data sample interval to be used.
time/div: 20ms FUnCtiO-n key i
aria display Meaning
recording time: [S/516%5.0) 41610 T )
@)
+ 1, 2, 5, 10, 20, 50, 100, 200, 500,
@ 1000, 2000, 5000, 10000
format: SINGLE
dot-lire: LINE =
po——
1
recording medium: PRINTER / —
—
print, mode: mm/ NN
smooth print: OFE 2 2 \ )
)
L OGGING
mic: OFF - J

([ Ti

{ NOTE )

When numeric is selected in FFT mode, the number

Recorder Function

of output data is fixed and depends on the analysis

sokk STATUS ok (page3) " 97- 4- 3
— 195 type.
dot-line: LINE
-1
P
print mode: W Item Data
Storage waveform
auto print: OFF Auto correlation function 1000
. Cross-correlation function
auto save: OFF
Impulse response
Octave 1/1 octave 6
AN analysis 1/3 octave 16
wave comparison: OFF L WAVE 2
e Other functions 401
LOGGIHG

FFT Function

12.2 Selecting Waveform or Numeric Print
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12.3 Using the Smooth Print Function

- When waveform print is selected, the smooth print function can be used.

- 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.

- This option can be selected when using the memory recorder or recorder
function.

Smooth print OFF Smooth print 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 i .
smooth print: e 2. Use the function key to make selection.
0FF
to print: OFF i .
Suto taver OFF m Function Key  nyoaning

display
: Smooth print OFF

o : Smooth print ON

Lk
=

———
Memory Recorder Function
S
—
recording medium: PRINTER
i . NOTE
ic: OFF =
e D During real-time printing, the smooth print setting
:] has no effect.

Recorder Function

12.3 Using the Smooth Print Function
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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 ( iz Section 11.4.3)
The type of grid to be used for printout can be changed.

> Assign channel number to waveform for printout ( > 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 ( = Section 11.6)

Titles and channel comments can be appended to the printout.

12.4 Print Settings on SYSTEM Screen
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12.5 Printing Procedure

The following seven printing modes are available:

Normal print (manual) ( PRINT | key, DISPLAY screen)
Normal print (auto) (set with STATUS screen)

Real-time print (set with STATUS screen)

Partial print (A/B cursors, key, display screen)
Screen hard copy ( key)

A4 print ( FEED | key + key)

List print (| PRINT | key, any screen except display screen)

12.5.1 Normal Print (Manual) (All Functions)

This mode serves to print waveform data from the internal memory or stored on
tape, or processing results.

* Memory recorder

Measurement data from one measurement (entire recording length) are
printed.

- Recorder

If recording on tape was carried out:
Data read from tape (entire recording length) are printed.

If recording on tape was not carried out:
Last data set stored in memory before the end of measurement is printed.

- FFT

Processing results for one processing run are printed.

SYSTEM screen "Setup" can be used to set:

+ Time axis display ( iz Section 11.4.5)

* Grid ( = Section 11.4.3)

+ Channel number for waveform ( iz Section 11.4.4)

* Intermittent print ( > Section 11.4.10)

+ Comment ( = Section 11.6)

12.5 Printing Procedure
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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.

- Since data are stored, they can be printed as often as desired.
- When magnification/compression was used, the printout reflects this condition.

C | TR

trig:

i SINGLE

i fSl LEVEL
Ve

' pre-t:

time/div:
/| #¥| After measurement
G2 | end or data read = PRINTER
2501y

E——— PRINT copPY FEED
csr: OFF

O i—— 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.

12.5 Printing Procedure



266

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.

o T e PR pageD) 2. Use the function keys to make the selection.
ine/div:” Function key .
Fine/div: <1@@ﬁﬂ§) display Meanlng
shot: 2501V
(recording time): (25ms) - Disable auto pI‘iIlt
1 : Enable auto print
e e
;E’éirﬁ“%gi;e~ F . When trigger mode is AUTO or
’ ' AUTO STOP, printing is carried out
print nodes WAVE only if recording was started through
' % triggering. (In trigger modes SINGLE
I o and REPEAT, function is same as
auto gave:‘ OFF N 2 regular auto prlnt)
T
OH CTRIG),
l 3. Press the | DISP | key to call up the display
[:] screen.
4. Press the | START | key to start the measurement.
Memory Recorder Function Printout starts when waveform is displayed on
screen.
sox STATUS orx (page3) '97- 4- 3
12:27:65
dot~line: LINE
print mode: WAVE
; If gauge print was selected at the SYSTEM screen,
auto print: M| the number of gauges for the X axis of the X-Y plot
p
is restricted to 2 channels.
auto save: OFF
wave comparison: OFF
2

FFT Function

12.5 Printing Procedure
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recording medium:

The input waveform is printed out continuously in real time.

Screen: STATUS, DISPLAY

12.5.3 Real-Time Print (Recorder Function)

1. Move the flashing cursor to the recording medium

[ERINTER

WAVE
OFF

OFF

item.

2. Press [ PRINTER ] for the recording target.

Function key

display Meaning

OFF

: Disable store (screen display only)
: Print data on paper

: Record data on DDS tape

3. When measurement starts, waveform appears on

@ Printer recording format: WAVE

- When real-time printing is used, magnification on the time axis is fixed, as

shown below.

screen and printout starts.

- 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
2.5ms 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
10 s 1
20 s 1
1 min 1
2 min 1
5 min 1
10 min 1
20 min 1
1h 1

12.5 Printing Procedure
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The waveform color for real-time printing can be normal or light only. (Dark
becomes normal, and medium dark become light.)

During real-time printing, the smooth print function has no effect.

During real-time printing, setting interpolation to DOT has no effect (LINE will
be used).

Printer recording format: LOGGING (numerical value)

When magnification/compression is set to 1/2 or lower, the output value is the
envelope maximum value, not the instantaneous value.

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.)

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
X1 - |- |=-|—-|-|l—-|—|— | —|100]100| 50 | 20 | 10 | 5 1
X1/2 -|-|-|-|—-|—|—|—|—|100/50|25 |10 | 5 | 2| {1
X1/5 - -] === =] —|— 1100|2520 |10 | 2 2 1 1
X1/10 - - - == | =] — 1005020 |10 | 5 2 1 1 1
X1/20 - |- —|— ] — | — 100,50 | 25|10 | 5 2 1 1 1 1
X1/50 - — | — | — ] — {100] 25|20 | 10| 2 1 1 1 1 1 1
X1/100 — | — | — | — 1005020105 | 2 | 1|1 |1]1]H1 1
X1/200 — | — | —|100|50 |25 |10 |5 |2 |1 | 1|1 1|11 1
X1/400 — | —J100{50 |25 |10 | 5 |2 | 1 |1 |1 |1 |1]1]1 1
X1/500 — 100 — |25 |20 |10 2 | 1 [ 1 |1 |1 | 1| 1|11 1
X1/800 100 50 | 50 | 25 | 10 | 5 2 1 1 1 1 1 1 1 1 1
X1/1000 25 | 50 | 25|20 |10 | 5 2 1 1 1 1 1 1 1 1 1
X1/2000 25 | 25|20 10| 5 2 1 1 1 1 1 1 1 1 1 1
X1/5000 1010 | 5 | 2 2 1 1 1 1 1 1 1 1 1 1 1
X1/10000 5 5 2 2 1 1 1 1 1 1 1 1 1 1 1 1
X1/20000 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1
X1/50000- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Example

When 20 ms/DIV, X1/100:
Because of 50 sampling interval; 20 ms=1/100 = 2 s/DIV (1 DIV = 100
sampling), the data of 1 second interval is output.

12.5 Printing Procedure
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12.5.4 Partial Print (Memory Recorder, Recorder)

@ This function prints the waveform between the A and B cursors (vertical or trace
cursors).

- Memory recorder
Specified range (out of entire data recorded from a measurement) is printed.

- Recorder
If recording on tape was carried out:
Specified range (out of entire data read from tape) is printed.

If recording on tape was not carried out:
Specified range (out of last set of data in memory) is printed.

@ The function is available also when the A/B cursors are currently outside the
range displayed on screen.

@ For details regarding the use of the A/B cursors, refer to section 19.2.

@ Printing is possible also when the print format is currently set to "numeric”.

o If data were stored on tape, data are read from tape ( iz Section 13.6).

12.5 Printing Procedure
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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 | PRINT | key.
The specified range is printed, also if cursor A is currently off screen.

i, G050 | B-ATe=+20, s |
/1= - ' 3 Hel

. . [shot: —ee PRINTER
. BN e Em r— PRINT [copv] [FEED]

O i—— KNOB-———-—————)

Print example

Waveform Numerical Value

- 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.

- The range is printed also if the positions of cursor A and cursor B are
reversed.

- If the horizontal cursor is selected, it is printed along with the waveform.
(Partial print is not carried out.)

- When real-time printing is carried out, the waveform is printed together with
the cursor. (Partial print is not carried out.)

12.5 Printing Procedure
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12.5.5 Screen Hard Copy (All Functions)

The display contents of the STATUS screen, CHANNEL screen, display
screen, SYSTEM screen, and DAT control screen can be printed out as is.

Method 1. Call up the desired screen.

2. Press the key.

= R EHORY IS

/. Jtine/div:
2.5ms

X
2. 5ms)

I

PRINTER

Print example

P jtriz:
: SINGLE
i )51 LEVEL

avr

lpre-t:

o Jeimesdive
7 2.5ms

. x1
¢ 2.5ms)
1 shot:

25D1¥

The screen hard copy function is not available during measurement or during
playback of data from tape.

12.5 Printing Procedure
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12.5.6 A4 Print (Memory Recorder, Recorder)

- 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.
- 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| FEED | key and | COPY | key

simultaneously. (Press and hold the| FEED | key and then press the | COPY
key.)

~

e e x
: » _E,,,trig:

SINGLE

olst TLEvEL

: ovr

pre-t:
0%

............ i ftime/div:
R H . OMS

x1
25 PRINTER
25DIV

, ; . M ) PRINT I COPY FEED

Print example

A 15 DIV segment of the waveform
shown on the display is printed.

12.5 Printing Procedure
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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.

Screen: Respective function setting screen, except DISPLAY Screen
While the setting screen (STATUS, CHANNEL, SYSTEM, DAT) is displayed,

Method
press the | PRINT | key.
wik STATUS sk JTEOIRY (pagel) '97- 4-14
15:23:24
time/div: 2.5ms
(40kHz)
shot: 2501V
(recording time): (62. 5ms)
format: SINGLE
dot-line: LINE
roll mode: OFF
super impose: OFF
print mode: WAVE
smooth print: OFF
auto print: (OFF
auto save: OFF

N\

PRINTER

o ) (o) (=)

. 1

— KNOB

Print example

HIOKI 8845 MEmMoRY HiCORDER

T Massarement aex

12.5 Printing Procedure
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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
— FRINTEA——— 1. Insert new printer paper and raise the printer
lever ( = Section 4.6)
PRINT
l ooy FEED l 2. Press the [ PRINT | key.

O

KNOB o ]

« During normal print (manual), partial print, screen hard copy, A4 print, and
list print, printing resumes from the point where it was stopped.

- During real-time printing, the data that were captured during the time when
the printer is stopped are not printed.

- 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.

12.5 Printing Procedure
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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)

* Display

N\

T et TR %
T

" pre-t:

o

Graph 1 < i
time. 2?%&3

x1
( 2.5m)
shot:
2501V

Graph 2 <

12.6 Reading the Display and Printout
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+ Normal print

Graph 1 <

Graph 2 <

+ A4 print

Input channel settings

Indicates upper B
and lower limit of
waveform

15 DIV segment (same as on display) is printed.

12.6 Reading the Display and Printout
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(2) X-Y screen (X-Y dual)
* Display

L EHORY IR
trig:
SINGLE
51 LEVEL
ovr
pre-t:
0%

time/div:
2. 5ms

Graph 1 <

shot:
25DV

Graph 2 <

> Normal print

S e MEMORY ELE Timesscdis Z. Bz DI
Trod mser—1ime @ 9 04 11:-4
Graph 1, 3
p 3 \\\
/
H T
Graph 2, 4
cA e~

12.6 Reading the Display and Printout
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* A4 print

Graph 1, 3

Input channel settings

A

|
!

x x  MEMORY

\
\

ooooq

sas e’

Indicates upper
and lower limit of

aDao’

waveform

/

ime

©97-2d-94 11:4

Graph 2, 4

(3) Numeric printout

7

+8. Tors

-973. 137¢

Trig—time: ©97-04-04 11:47:51
CH [ CHI CHZ CE3 CEZ GE TEg CH7 THE T 5 € 3

TIHE CHY CHl CHll CHiz CHiS CHy CHIS CHI6 123 134 1234 1
& 53. 1250 7228 Y 225V 1018 00l — ——
e ) 21315V 27656 ¥ 2Ty WL {1 e —em
12.5m MY UL AL = e
3. ARV 2158V W =
45 Lusy 018l 1010~ -
6. e 3.4563 Y ST o0l 1018 e
s LE7B Y LBV LBV LEY 001 1018 e e

49156 2159 Y 21TV 45, 63 0030 B0 — -

-943. oV

12.6 Reading the Display and Printout
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Recorder function
(1) Y-T screen (dual in this example)

* Display

= T H
e R z RECORDES

Ftrig:

Lo SINGLE
¢ Js1 LEVEL
L v

2y / time/div:
/ Is

Graph 1 <

NV %1
AL 1)
/. |rec time:

¢ |oobd

| Gho1mRs

: |medium:
OFF

csr:  OFF

Graph 2 <

* Normal print, real time print

) T L
oz L
= 1 f
o T

Graph 1 < ! \ \

B2 e e e DT e
B3 1 | A
B4 1 a—_-**—-—‘

Graph 2 < \ | \

12.6 Reading the Display and Printout
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* A4 print

Input channel settings
AN

Upper [
1 tov
[T 1

Indicates upper

and lower limit

of waveform

RECORL: = =

9% -6

Trizeer-tize

15 DIV segment (same as on display) is printed.

(2) Numerical recording

Logic

-E46. EBalt

Start—time: 97-64-04 11:40:47
m\gx\\mj g e i i e e S ss e Ten v o e
- 15,625 2219V PXTE] 8.5 - 1010 6101~ e
Sae LB Y 278 ¥ T WU e e
‘s AN ML 1L = e
;;,53 aEEBY — 00t 1010 —— -
001 1010 — —-
e f— " o —
- 2.4V B W —— ——
3.5 W wey -
s @ BB —
4.5 . W — -
- L TR ap—
5.6 28188\ Wi UEL e s
‘6 zABY Wi -
6.5 31y LISBY 0101 1016 -~ -een
A oA 0w 1610 -
w5 W e — -
e QWY LERY O e e
s amy o amy o -— 7 T

12.6 Reading the Display and Printout




FFT function

* Display

Graph 1 <

Graph 2 <

gl:
+10.000 V

STR y: (Linear) x: (Time) CH1

N

s HHT
[1ch, new]

trig:
SINGLE

51 LEVEL
By

iy
pre-t:
(04

freq:
w4 8kHz
! | window:

RECTAN

| average:
OF

10,060V
+0. 000 5
g2;

LIN v: LIN-MAG

X

LOG-Hz

+50. BBms  csr:
CH1

OFF

+1.0000 V

3609 v
20Hz

\

8kHe

> Normal print

B L BhHe
rig time: T 97-B4-94 16:16:14

Graph 1 <

£ mode:

ETORAGE | wl: CHL

TR

Graph 2 <

. LINERR SPECTRUM wi: CH1

HIID |l

x—axie: LOG-He
ST vobew A

12.6 Reading the Display and Printout
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~» Numeric printout

tris, 3’5"54 L madar STORAGE wt:  CHL (Linear) x-axis: {Time)
15, B4 59, 89us 165,634 +10. s 753. 9354 +180.0es 556 250
I aE a9 e g2 T
7 4915, 630Y # . . Qus +1
s TRy s S Bies Ty i Ly
80, 0 +IIEEER V HEER, g +1I8E5 V ¢ . i Lol Y
L. Qe W . b 2008V LGB Y A 2.9y
+]. 7% V2GR v 1025 47,548 A L g{g‘*}
+1. &b 2,505 ¢ . s 28658 3 g 5201 Y
My XA .65 2.9813 . + 3128
+ e 2208V +].85ne =71 gAY
7 a4 v ¥ 2L %V K Sy
b 37869V 7. 2500 +3Egst v 7. 2ms %V 2 +3.9281 9
B iy 7 e 4 o i b
: +, 47 +4,759) 8 3 +2 . 3
3 g I 7 g 7. Sins 14515 v iz #5918 0
5 +4.5675 Y 5 +4.5560 V 3. 10us (34 Vv 3 +4.019 Y
450 4723 V 3 4,735V +3. S0ns 7594 ¢ +3, +4. 7500
Graph 1 by PRt ¥ +4. 89 ¥ 4. 5ns L8598 Y 3 gl
43 +4, 5431 V 43, Ehidns +4.9198 ¥ 3. s L3V 3. +.%
+3. +4.9594 50ns +4.9758 ¥ +3. %efns Q’ZQSV 3, w4,
oy +4, 9960 +4. §as +4.5986 v +&. 10ns L9553 V . +.9969
+h +4.6969 +4. gnc 4357 v +4. 30ns 285 v “ 47781
+4, +. +, 45gns +4, G50k +4, 5 LG50 V +. +£.9250
4 49175 +4.E56ms 4802 T BTG ¢ 4. e
4 +4.631 +4. 8ns +4. 8083 +4.0¢ns Wik 4 678 v
5. 47715 +5. Bl 4 675 45, 1ns 6531 ¥ . + 615 v
5. +4.5844 45, Pofms 45433 V &s,%z L5931 V + 4, 4675
§ +4.4]83 5. Efins +4.3605 V 45,500 .57 v 2 142781
7781 +5. EBns 10 +5. 10 L1716 v 5 487100 Y
45, +4.8125 <5, #3.9531 V <5, $olns . 9000 V 5. +3.835 V
45, 43,7181 6, B SNV 4 m A5 . + 3’355
+6. 3515 +6. 750 3V % 13813 Y £ x4
£ Py 6. £l IR V +6.Egns 05 V £, 2019
6. 22,9465 +6. 65ns +2.8119 V +0. Tims 1986 ¥ 5. f,‘]ﬂ%
6. 26513 +6.952ms 125550 ¥ . Yol 463 V 6. 2,331
i .58 +7. ns 278 <7 10ins 136 7l +2.0500 \
¥ 15504 +1. 25ns <L) v T84 v K BRI
+7 +TERS V +1.450ms +1.5156 V Sons 3 +7. 556 +1,3344 V
+1. +1, 2489 V 1. s1 150V 1. e +960. B3l
. +11. 68y +7. s 718, 150V +7. 950w 59 Tool
i +520, eV +8. PBime 4415, 1300 +215. 631
8 118 T +8. 200 +25, B3y -162. 20
pty 5o, o 8. 85ne 535, 1o -537. 2
& -831, Zoalt +8. 65 T2, B
i B +€. 85005 -1y
4 3y s R
. B =3.9719%
+47. e Exio M
+47. G5 34504V
+48. 15me B
+28. Fopic -2.8688 V
i 33y
5. Tom ~L. LS
iE O ia
+49. =1
+£9. s L9 v
e
by ¥ 75 o
trig time - -}
" G1-64-64 10:16:14 s Lt
0,000 e 70,00 He ;
89,00 e +180.9 He 2. i‘%ﬁ
+160.9 Hz +182.9 Hz 0. +175. 424¢
+240.8 ke +260.4 He +300.0 372,52
ﬁmmﬁ +34&g iz % +144. T6uV
. +420.61 Kz .0 F +194.8]4Y
ik 3 ) Ry
.6 b HEE.0 e 16 bz 412 %
G h2 FT0.0 He +%g : t% 2 ¥ 4‘3‘%
ra B0 8200 e 1660, 2 76,
5,79
im%g +900.6 He 1! +948.0 Hz +147. 65,V
.oz bt 2680 Hiens ik
+. 120k +1. 140k +57. 0710 +1, [8gkRz +106. 5
B 12700 7485y 12601 o
. . 2 . 437 . Kz +243. 554
+h 5, Z A v
i = . baE I
. ke + e 075 1 Bkt 3 36
i 15404 23, 36
o 540k +1. 550kt +175, 240¥
BR e <[tz 53314
e Tt +]. 7484 %
i} 84%% +L 2 +1. Bzkhz <375,
'; -tz 3949 L He +7; Algﬁu\l
7. +2. 0200 .
:%' ot ey g ~Z
A 4143, {5k
+2. 2404k +70. 498V, 7. 2600k
N
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Chapter 13

Storing Data on DDS Tape/
Reading Data From DDS
Tape

13.1 Overview

- Data can be stored on commercially available DDS tape.

- Waveform data, measurement setting data, and waveform parameter
evaluation data can be stored in separate files.

- Stored data can be used in two ways: "data read" or "playback".

13.1 Overview
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13.2 Using the Tape

Tape type
- Use only tapes marked DDS (Digital Data Storage) with this unit.

- Conventional DAT tapes designed for audio applications are not suitable,
because the use of such tapes can lead to data reliability problems.

Write protection

- The DDS tapes have a provision for write protection which serves to prevent
accidental erasure or overwriting of data.

- When wishing to record or erase data, the tab on the tape must be set to write
enable first.

PPY::.  DDS logo

Storage

Write protect

¢

ﬂ Write enable

The write protect or write enable status of the tape is shown on the DAT
screen, below the function key display.

=[5 =(&
File lis File list

. [
[ [
[ [

protect enable

! !

Write protect Write enable

e Observe the following precautions for using DDS tape.
- Do not turn off power to the 8845 while a tape is inserted. Otherwise the tape
may be damaged or data may be lost.
- Do not use tapes which give frequent errors. Otherwise the recording time

may become very long, and data may be partially or entirely lost.
e Tape format

.

- Always format to use a new tape.

- After inserting a new tape and invoking the list display ( iz Section 13.4.1),
carry out all clear.

- Do not turn off power to the 8845 while a tape is formatted. The tape may be
unusable.

13.2 Using the Tape
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13.3 DAT Drive Operation

Inserting the tape

Insert the tape into the tape slot with the DDS logo facing to the right, as
shown in the illustration.

DDS logo

Removing the tape

Method 1  (DAT screen)
1. Press the key to call up the DAT screen.

2. Press the | tape ope ] function key for tape operation (2/2).
3. Press the [ gject | function key.

Method 2  Press the EJECT button on the DAT drive.

- Before turning the unit off, be sure to remove the tape.

- Depending on the usage condition of the tape, up to 5 minutes may elapse
before the tape is ejected.

13.3 DAT Drive Operation




286

DAT drive indicators

The function of the DAT drive indicators is shown below.

Indicator Status Meaning
TAPE Lit Tape is inserted.
(green)

Flashing slowly Tape is damaged or worn. Perform head
cleaning ( Iz Section 23.1). If this brings no
improvement, use a different tape.

Flashing rapidly | Normal write could not be performed (error).

BUSY Lit Read or write operation is being performed

(amber) Flashing rapidly | DAT drive is defective, or condensation has

occurred.

TAPE+BUSY | Flashing slowly Recorded audio tape was inserted.

[ ] ﬁgﬁ
[ 2

C LT T T I I
TAPE BUSY EJECT

Drive head cleaning

Use a commercially available cleaning tape. For details, see Section 23.1.

13.3 DAT Drive Operation
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13.4 Displaying File List and File Information

- You can display a list of files contained on a tape (file list).
- You can check the contents of stored files (file information).
- To use these functions, first insert a tape into the drive.

13.4.1 Displaying a File List
File name, file type (mode), and file date are displayed.

Method Screen: DAT
1. Press the key to call up the DAT screen.

- ] o 4 -
ook DAT Ak CMEWORY) . 2. Press [ File list ).

Please set command.

- 112
Function key
display

E{ : List data stored on tape

File list J

Meaning

2o
At
N

NN

: . Switch to page 2/2
topage2/2)

- 202
Function key
topage 2/2 disp[ay

enable —_—
)

Meaning

_ Perform tape operations (eject,
tape ope ) ° prepare to record, erase)

—

\topageis2) : Switch to page 1/2

13.4 Displaying File List and File Information
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Error correction display

e File type (mode) display

e = M WAVE
Memory recorder : M WAVE : Waveform data,

Recorder : R measurement settings

FFT: F  FUNC : Measurement settings
AREA : Evaluation area

NOTE

Depending on the usage condition of the tape, up to

— | 3 minutes may elapse before the file list is

No. file name mode date time "“m‘ma’ﬂﬂ .
— displayed.
0:05: 18]
0:05: 2
Il

IREC-004 0:17:3 @ Error correction
LR
o (Y- FOAREA 1996-17-17 :22:06 C:} - When the list display is called, the error

correction count (number of read errors that have
been corrected) is shown above the function key
display.

- When the drive head is dirty or the tape is
damaged, the error count will increase.

8 files( 23,374KB 1,924,516KB free

File type

13.4.2 Displaying File Information

The measurement settings that were used to store the file and title comments
can be displayed.

Method Screen: DAT
1. Display the file list ( 1z Section 13.4.1).

2. Move the flashing cursor to the desired file, and press [ Information .

Moving the flashing cursor

CURSOR keys JOG/SHUTTLE control

Up Up Down
To previous page G D To next page
Down

13.4 Displaying File List and File Information
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key: To first file
key: To last file

sk DAT ok (MEMORY) 197- 4- 4 sk DAT sk (MEMORY) T97- 4- 4
. 2R . .
Please set command. #:52:% Irformation. 88:55:52
oEA1 ! MEM-0RG M_WAVE 1996-12-17 9:03:18
func: MEM
time: Ims/DIV
shot: 2501y
trig: 1996-12-17 09:62:56
data: 2501
title: [ .
error error
correction ce 1 2 3 4 5 6 7 8 correction
read: read:
ch: 918 11 12 13 14 15 16
write: write:
File list File list
No. file name mode date No. file name mode date time |Unformatior
00 W WAVE-1006=17=11 ¢ CNAVE TO0C= 17T "
@@@2 !REC—%I E_WAVE 1996-17-17 0:05: LOAD
7003 !FFT F_WAVE 1996-12-17 @:15:
004 'MEM—{/}EB M_FUNC 1996-12-17 8:16: M_F @ 1
0005 ! RZFUNC 1996-12-17 9:17: ! 12-17 @:17:0 SnVE
0006 !FFT—@@'E _FUNC 1996-12-17 ©:17:36 0006 ! FFT-005 F_FUNC 1996-12-17 0:17: 6
0007 tMEM-006 M_F\RE#\ 1996-12-17 8:20:56 0007 | MEM-086 M_AREA 1996-12-17 @:20:56
000S ! FFT-007 F_AREA 1996-12-17 ©:22:06 0005 |FFT-087 F_ARBA 1996-12-17 ©:22:06
§files( Z.3ME) 1,924,516 free (2222 8 files( 28,3741B) 1,924, 516KB free |\CRAREZ
enable enable

Flashing cursor

Depending on the usage condition of the tape, up to 3 minutes may elapse
e before the information is displayed.

13.4 Displaying File List and File Information



290

13.5 Storing Data on a DDS Tape

13.5.1 Storing Memory Recorder and FFT Data

The following three store types are available.

O Storing data on tape after measurement is completed
@ Storing data automatically during measurement (auto store)
® Storing data between cursors after measurement is completed (memory

recorder function only)

(1) Storing data on tape after measurement is completed

- Waveform data gained with the memory recorder or FFT function are stored

on tape.

- Measurement setting data and evaluation area data are stored in separate

files.

Method

"97- 4- 4
03:57:35

xrx DAT  swokx (MEMORY)

Please set command.

key.
error
correction

read:

* 1/2 (or 1/3)
Function key

write:

File list B display
No. file name mode date time nformatio E{l{@
]I HEN-000 v B ool
907 1 REl z % g%g 2 LoAD Informationy
217@151/4 -]
12-17 9:17:03} “save LoAD
0007 I MEW-006 M AREA 1886-%%—%% %%Eg (o R —
s FET-007 FLAREA 19061217 0:22:06 N~ B8
@ SAVE
. topage 2/2
8 files(  28,374KB) 1,924,516KB free
enable
g — S
et
1
1o page 2/2)

Screen: Memory recorder or FFT—DAT

1. Record the waveform with the memory recorder
or FFT function.

2. Insert a tape in the unit.

3. Without changing the measurement function,

press the [ FILE Jkey and then the [ F1 || File list]

4. When the list is displayed, press [ SAVE .

Meaning

Display file information (177 Section

" 13.4.2)
. Read data (7 Section 13.6.1)

: Store data

. Switch to 2/2 (or 2/3)

13.5 Storing Data on a DDS Tape
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xxx DAT onx (MEMORY) "97-4- 4
SAVE connand 96:59:25
Select kind of file.
(WAVE/EUNC/AREA)
error
correction
read:
write:
File list
No. file name mode date time
0g01 I MEM-060 M_WAVE 1996-12-17 ©:0@3:18
@92 'REC-00] R_WAVE 1996-12-17 0:05:28
0083 1ERT-0072 F_WAVE 1996-12-17 @:15:16
0004 THEN-003 M_BUNC 1996-12-17 @:16:31
05 ! REC-004 R_EUNC 1996-12-17 @:17:85
006 ERT-005 F_BUNC 1996-12-17 0:17:3
0R7 I MEM-B6 M_AREA 1996-12-17 0:20:5
0093 !FRT-007 F_AREA 1996-12-17 0:22:06
g filesC  28,374KB) 1,924,516KE free

enable

5. Select the file type with the function keys.
Function key

display Meaning

AN Store recorded waveform data and
WAVE some measurement settings (WAVE )
{5"\’07 . Store current settings (FUNC)

FUHC

. Store only evaluation area recorded
" in memory (AREA)

Return to file list screen

5 ( wote

- The waveform data, settings, and evaluation area
are stored only for the currently selected
function.

- The stored data content depends on the file type
( 1 Section 13.5.4).

* 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.
1 BLOCK

@
ALL BLOCKS

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 (SQ_ALL for sequential save and
ML_ALL for multi-block save) are created.

13.5 Storing Data on a DDS Tape
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sk DAT xoxx (MENORY) 197~ 4- 4
SAVE command (exec) kev to save. 09:00:17
W-FUNC
file nams: [ EERTE)
error
correction
read:
2
write
File list (R
No. file name mode date time {exec)
0301 'VEN-200 WURVE 1996-12-17 B:03:lfl Pl o
007 'REC-GB1 R_WAVE 1996-12-17 0:05:20]\enter name
0003 | FET-002 F_WAVE 1996-12-17 @:15:16
004 IMEM-003 WM_EUNC 1996-12-17 @:16:31 [::::::::}
00F5 'REC-004 R_EUNC 1996-12-17 @:17:93]
0906 !FET-005 F_RNC 1996-12-17 @:17:36
0007 IMEM-006 M_AREA 1996-12-17 @:20:56
Veee FRT-007 F_AREA 1996~12-17 @:22:96
[ex]
)
8 files( 78, 374KB) 1,974, 516KB free |—
enable
sk DAT ok (MEMORY) T97- 4- 4
SBVE command (exec) key to save. 16:11:24
M-WAVE
file name: [ ]
-7
error |
1 M correction
i I 4
0 X 0 0 read:
9 - 11 12 13 14 15 16
) I T I write:
o} 0o 0 X 0 0 0
File list
No. file name mode date
0a0] | MEM-060 M_WAVE 1996-12-17
0007 | REC-00] R_WAVE 1996-12-17
Va3 |FET-002 F_WAVE 1996-12-17
0904 IMEM-003 M_EUNC 1996-12-17
0905 | REC-0p4 _BUNC 1996-12-17
0006 !FRT-865 F_RUNC 1996-12-17
0Aa7 MEM-006 M_AREA 1996-12-17
0008 [FET-007 F_AREA 1996-12-17
e}
t
8 files( 28,374KB) 1,924, 516KB free |~
enable

6. Enter the file name.

- Move the flashing cursor to the file name item and
press [ enter name ]. (For information on entry
procedure, see Section 11.6.1.)

- 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

Store data

(éxec)

FILE 1%

enter name

. Activate file name input mode

Return to file list screen

it

7. 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

;

(éxec).

Meaning

Execute the store process

Store data for selected channel

Do not store data for selected channel

i) (2. Store data for all channels
save all
Return to file list screen
quit

8. Press the [ exec ] to store the data on the
tape.

13.5 Storing Data on a DDS Tape
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(2) Storing data automatically during measurement

- After storing the input waveform in memory and displaying it on the screen, it
is stored automatically on tape (data are stored each time when a waveform is
captured).

- Waveform data (all data in all units in use) and measurement settings (WAVE
file) are stored.

- Insert a DDS tape into the DAT unit before starting the measurement.

Method Screen: STATUS in Memory recorder (page 1), FFT (page 3)

wxe STATUS e HEHORY (pogel) G- 4-14 1. Move the flashing cursor to the auto save item on
15:25:07 the STATUS screen.
time/div: s 2. Use the function keys to make the selection.
hot.: 2501 i
(iegording time): (PPms) FUﬂCth.n key Meaning
display
S
A : Disable auto store
format: SINGLE 0FF
doiﬁlinz: Légg
lofe =4
super impose: OFF . | : Store memory data on tape
08
print. mode: WAVE (] -E Store only data recorded after
smooth print: OFF o _JL = . .Ore Il y aa
3Er OH (TRIG) triggering on tape
auto print: OF] . 2
?lelzo save: ‘ ] o )
1ie name:
JL“. z E:
OH (TRIGY
[j 3. Move the flashing cursor to the file name item and
enter the file name ( iz Section 11.6.1).

2 1 If no file name is entered, a file name is assigned
automatically ( iz Section 13.5.3).

4. Start the measurement. Waveform data are
recorded in memory, displayed on screen, and
then stored automatically on tape.

13.5 Storing Data on a DDS Tape



294

(3) Select the data between cursors. (memory recorder function)
- After recording the waveform data in memory recorder function, the data to be
stored is specified by the A and B cursors.
- Using the vertical cursor or trace cursor specified range.

Method Screen: Memory recorder — DAT screen)

) — 1. Records the waveform data in memory recorder

) trigéINGLE function.
oL LRSEL 2. Specify the range to be stored using the A and B
ey, cursors (vertical or trace cursors).
M imesdive 3. Store data reffering to the step 3 to 8 in Section
Il v 13.5.1 (1).
( 2.5m)
hot:
2501V

1 csr B=

\. '

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
(2) Storing settings only

(1) Storing waveform data and measurement settings
- Waveform data are stored on tape at the same time as being displayed on the
screen.
- Waveform data and measurement settings are stored.
- Insert a DDS tape into the DAT unit before starting the measurement.

Method Screen: STATUS (page 1)

1. Move the flashing cursor to the recording medium

s STAIUS sk RECORD (pagel) "7 4- 4 item.
79:63:05
2. Press [ DAT].
time/div: 28 Function key :
(5kHz) display Meaning
recording time: DBARBHABMORs
: Disable data recording
0FF
fornat: SINGLE ég¢ : Print waveform data
dot~line: LINE PRINTER
reoording nediun: mmm————— 1 1 . Store waveform data on tape
file name: [ B
print mode: WAVE
smooth print: OFF OFF
. aFF FRINTER s -} : Move drive head to end of last file
mic: m@ -2 standby J
l 3. Move the flashing cursor to the file name item and
T enter the file name ( 1= Section 11.6.1).
J If no file name is entered, a file name is assigned
2 automatically ( > Section 13.5.3).

4. Start the measurement. Waveform data are
displayed on screen and simultaneously stored on
tape.

- It is not possible to store only waveform data recorded in memory.

This is useful for reading in waveform data and performing a search
( = Section 20.4).
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Event mark

- So-called "event marks" can be placed in the file, denoting the date and time
and the elapsed time since the start of recording.
- When playing back a waveform, playback can be started or stopped at these

points.
- It is useful to search the display position after loading a waveform.

( = Section 20.4)

Method 1  During recording (while key LED is lit), press the | START | 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 tape.

Method Screen: DAT (recorder function)

wokk DAT  xx

(RECORD)

Please set command.

97~ 4- 4
09:64:47

904 | MEM-003
0005 | REC-064
0006 ! FFT-005
0p07 | MENM-006
0903 !FFT-007

8 files(

NC 1996~
M_AREA 1996-12-17
F_AREA 1996-12-17

28, 374KB) 1,924,516KB free

enable

1. Make the settings for the recorder function.

2. Insert a tape into the DAT drive.

3. Press the| FILE | key and press the [ File list ].
4. When the list is displayed, press [ SAVE ].

- 1/2 (or 1/3)
Function key

crror
correction Meanin
rend display g
A Display file information (z" Section
write: H M
o Information) ~ 13.4.2)
' File list I e ES+["J| . Read data (F Section 13.6.1)
Ne. file name mode date time nformatio LOAD
001 MEN-000 MWAVE 10061711 0:015: 15 |(Ca gl 1 mm
e T e LR+ store data
W1 1hE-005 R 19961217 0: 165 [AAEBlL— 4 SAVE
3075 |REC-004 RTFONC 1996-17-17 0:17:03) Save
G005 | FFT-005 FFUNC 1996-17-17 0:17:3
007 IMEN-006 WAREA 1996-17-17 0:20:56
G008 | FRT-G57 FAREA 1906-12-17 0:22:%6 s
[1[] : Switch to page 2/2 (or 2/3).
8 files( 28,374KB)  1,924,516KB free |I2R28222 \fopage 272/
enable
wox DAl o (RECORD) Y97 4 4 5. Move the flashing cursor to the file name item and
SBVE command (exec) key to save. 09:05:36 enter the ﬁle name ( = Section 1161)
- If no file name is entered, a file name is assigned
automatically ( > Section 13.5.3).
file rame: [ ENGTERNGGEN
6. Press the [ exec ] key to store the current
e tion settings on tape.
read:
write:
File list Bema
No. file name mode date time {exec)
0001 NEM-700 HWAVE 1996-12-17 0:03:18f FHEW l
002 !REC-001 R_WAVE 1996-12-17 enter name
0063 1FFT-097 FWAVE 1906-12-17
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13.5.3 Automatic File Name Assignment

If no file name is input when storing data, the file name is assigned
automatically, as follows.

' (Function) — (File number)

rd N
MEM (Memory recorder) Sequential number (number of first file -1)
REC (Recorder) 000 to 999
FFT

13.5.4 File Contents and Size

- The contents of a file depend on the file type (WAVE, FUNC, or AREA) and
the function of the 8845.

- The size of a file can be roughly calculated, using the equations shown in this
Section.

(1) File contents
@ : Items stored in the file are marked with a circle
(D STATUS screen settings

Memory recorder

' Seftingflsm——_Mode | WAVE | FUNC | AREA
Function @ 8 ®
Time axis range | o | o |
‘Recording length | . o | o |
Display format | . °o | o |
CInterpolation | | o |
“Rollmode | | o |
Superimpose | | o |
CPrintout format -~~~ || e |
“Logging cycle | | o |
“Smoothprint | | e |
Auo print | e |
Auosave || o |
Trigger seting | e | e |
Memory segmentation Sequential | e | e |
" Multiblock | e | o |
Averagng | | o |
Waveform evaluation Seting | e | o |
S Evaluationarea | | | o
Waveform parameter  Calculation | | e |
"""""""""""""""""" Evaluation | | e |
‘Waveformprocessing | | e |
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Recorder

Setting item Mode | WAVE | FUNC
Function ° °
Timeaxisrange | e | . o
‘Recording time | e | o
Display format | | o
nterpolation | | . o
‘Recording target DAT | | o
""""""""""""""" Printout format | | e
"""""""""""""""" Logging cycle | | e
Microphone channel | e | . o
Trigger setting | o | °«
‘Waveform parameter | | .
Calculation *

"""" Evaluaton | | e

FFT

Setting ifem Mode | WAVE | FUNC | AREA
Function ] ] °
FFT channelmode | o | o |
Frequency range | e | e |
‘Window functon | e | o |
‘Display format | e | e |
‘Averagng | e | o |
‘Reference data | e | e |
Peak display | | e |
CFFT analysis mode | e | e |
Analysis channel | e | o |
X-axis, Y-axis | e | e |
‘Displayscale | e | e |
Octavefiter | e | e |
Triggersetting | e | e |
Interpolation | | e |
Printout format | | e |
Auoprint || e |
Autostore | | e |
‘Waveform evaluation ~ Setting | e | e |
" Evauatonarea | | | o
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® Display screen settings

Function Memory recorder Recorder
Setting item WAVE | FUNC | AREA | WAVE | FUNC
Time axis magnification/ ®
compression ®

® CHANNEL screen settings

Function Memory recorder Recorder FFT
Setting ite WAVE | FUNC | AREA | WAVE | FUNC |WAVE | FUNC | AREA

Input format @ @ ® @ ® @

Display color | o | o | | o | o | - | - | -
Display positon | e | o | | °o | o | - | - | —
Voltage range | © | « e | | o | o | o | o |
Inputcoupling | e | « o | | o | o | o | o |
Range magnicaton/ o | o o | o | o | e

Zero posion | e | o | | °o | o | o | o |
Variable setting | e | < o | | o | e | o | o |
Fiter | e | « o | | o | e | o | e |
Thermocouple type | o | o | | o | o | °o | o |
Vemier function | e | < o | | °o | o | o | o |

SYSTEM screen settings

Function Memory recorder Recorder FFT

m\ WAVE | FUNC | AREA | WAVE | FUNC | WAVE | FUNC | AREA
E;Jember of units in o o o o ° ®

Startbackup | | o | | o | | o |
1 o | | | o | | o |
Channel marker | | o | | | o | | |
Time axis display | | e | || o | | e |
Listand gauge | | e | | | e | | e |
Backlight saver | | o | | | e | | e |
Display color pattern | |+ e | | | e | | e |
Volume | | o | | e | | e |
Intermittent print | | o | | | o | | o |
Scalng | e | e | | o | o | o | o |
Comment  Setting| o | o | | o | e | o | o |
"""""""" Characters| o | o | | o | o | o | o |
Interface | | o | | | o | | e |

13.5 Storing Data on a DDS Tape



300

NOTE

(2) File size calculation

- The approximate file size can be calculated as follows.
- 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 tape drops to about 15 M bytes, new data
cannot be stored.

WAVE (waveform) file

+ Memory recorder function

When only 8916 - 8919 units are used:

File size (bytes) = number of units in use X recording length (DIV) X
200 + (10 KB + file number X 128)

When only 8916 - 8919 units and 8927 units are used together, or only 8927
units are used:

File size (bytes) = number of units in use X recording length (DIV) X
400 + (10 KB + file number X 128)

« Recorder function

When only 8916 - 8919 units are used, or when one 8927 unit is used in one
channel:

File size (bytes) = number of units in use X recording time (s)/
time axis (s/DIV) X 200 + (10 KB + file number X 128)

When only 8916 - 8919 units and 8927 units are used together, or only 8927
units are used:

File size (bytes) = number of units in use X recording time (s)/
time axis (s/DIV) X 400 + (10 KB + file number X 128)

* FFT function

File size differs, depending on the analysis type.
Maximum file size (bytes) = 60 KB + file number X 128

Func (setting ) file
File size (bytes) = 10 KB + file number X 128

AREA (evaluation area) file
File size (bytes) = 40 KB + file number X 128
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13.6 Reading Data From DDS Tape

13.6.1 Reading Stored Data

This procedure reads data that were stored with the memory recorder,
recorder, or FFT function.

Method Screen: DAT
1. Insert the tape with the desired files into the

soox DAT ok CHEHORY) 91 4 4 DAT drive.
§9:07:34
Please set command.
e 2. Press the | FILE | key and then the [ File list ]
key.

3. When the list is displayed, use the CURSOR keys
to select a file and press the [ LOAD ] key.

error

correction
. - 1/2 (or 1/3)
read: .
Function key Meanin
write: 0 dlsplay g
__ _ Display file information (1z" Section
File list T(:TL_ Information ’ 134.2)
No. file name mode date time nformation —
p .

ey e \|— 3 " : Read data (iZ° Section 13.5)
0007 IREC-00] R_WAVE 1996-17-17 0:5:70f_LoaD LOAD
0A03 | FFT-007 FUAVE 1006-12-17 0:15: 16} =g —_
D004 NEH-D05 HCRLNC 1996-17-17 8:15:31 ] [\ B =
iy R )] - Store data
0007 NEH-000 WCARER 1006-17-17 0:70:50 \SAVE
10068 [FFT-007 F_ARER 1006-12-17 1:22:06

=y

to page 2/2

8 files( 28,374KB) 1,924, 516KE free I { .
erable | . /2 : Switch to page 2/2 (or 2/3)
0 page

4. The file information is displayed.

( notE )

Depending on the usage condition of the tape, up to
3 minutes may elapse before the information is
displayed.
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When M_WAVE
xrk DAT  wrx (MEMORY) 197~ 4- 4
LOAD command (exec) key to load. 89:09:46
0001 'HEM-060 W_WAVE 1996-12-17 @:03:18
func: MEM
time: Img/DIY
shot: 2501y
trig 1995-12-17 00:62:56
data 2501
title [ ]
error
ch: } % ? 4 5 6 7 8
ch: Hl 34 5 6 7 8 read:
ch: 9 18 11 12 13 14 15 16
O A L T write:
ch: 9 18 11 12 13 14 15 16
File list
No. file name mode date (BTN L overwrite
7001 FMEM-000 7 0:93:18 @ l
0uo7 TREC-00] R_WAVE 1996-12-17 0:05: 20§ _CH 2
0003 tFET-007 F_WAVE 1996-12-17 8:15:16,
0004 INEN-003 M_FUNC 1996-12-17 @:16:31
0005 !REC-0in4 _FUNC 1996-12-17 @:17:03f__cH ¥
9096 | FET-005 | 1996-12-17 0:17:36
DOA7 I MEM-000 WM_AREA 1996-12-17 @:20:56
008 'FFT-007 F_AREA 1996-12-17 0:22:06
!l
8 files(  28,374KB) 1,924, 51618 free |2
nable
When other than M_WAVE
(Example: R_WAVE file)
wxk DAT  woxx (MEMCRY) "97- 4- 4
LOAD command (exec) key to load. 09: 11:07
(662 | REC-001 R_WAVE 1996-12-17 ©:05:20
func: REC
time: 20ms/DIY
recording time: 000dABhA3N02s
start: 1996-12-17 0@:05:19
stop: 1996-12-17 00:08:21
title: [
error
ch: 1 2 3 4 5 6 7 8 correction
read:
ch: 9 18 11 12 13 14 15 16
write:
R
File list k‘g
No. file name mode date time {exec)
0091 IMEN-000 :03:18 l
pR07 -t REC-00)] 5 uh: 20)
0903 | BET-G07 E_WAVE 1996-12-17 @:15:16
0004 I MEN-093 _FUNC 1996-12-17 @:16:31 D
U075 |REC-004 R_FUNC 1996-12-17 9:17:@3
0006 FET-005 F_FUNC 1996-12-17 @:17:36
0007 IMEM-006 M_AREA 1996-12-17 @:20:56
0638 TFRT-007 F_AREA 1996~12-17 ©:22:06
T
¥
§ files( 28, 374KB) 1,924,516 free |—2%
enable

e M_WAVE file
(1) Select either (exec) or overwrite

(exec)

overwrite

Function key
display

q
a
{exec)
oAy
s N
overwrite

The saved data, time axis, and record
length are read. (The data saved in
memory is discarded.)

Data saved in memory is overwritten
with the new data being read. (Data
is read using the most-recently set
time axis and record length.)

Meaning

Normal reading is performed.

The screen for overwrite and reading
settings appears.

(2) When "overwrite" is selected
Move the flashing cursor to select the channel

into which

to read the data.

If reading is not performed, decrease the channel
number and display X.

Function key

display

oa7 |

B,

overwrite

CP; 1
CH16

Meaning
Execute the overwrite process
Increase channel number

Decrease channel number

Return to file list screen

(3) After specifying the channel, press the

[overwrite] key to read.

NOTE

- If the same

number channel was selected, data in

channels with lower numbers are overwritten. (If
CH1 — 1, CH2 — 1 was selected, CH1 data are
overwritten by CH2 data.)

@ Files other than M_WAVE files

Press the [ exec | key.

5. When read

-in is completed, the respective

function display appears on the screen.
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13.6.2 Playback of Stored

( note )

Data

- Waveform data captured with the recorder function can be continuously
displayed on the screen in real time.
- 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:
- Waveform data recorded with external sampling

- Waveform data recorded with a sampling frequency of 40 kHz or above

(2.5 ms/DIV)

During playback, the waveform is not displayed.

Method (DAT screen)

ok DAT ok

(RECORD) "97- 9-30

Please set command.

11:19:01

error
correction

read:

10025 RECE00]
0003 | FET-017
004 ’MEM @83

0608 | FFT-007

8 files(  28,374KB) 1,924,516KB free

write:
File list —3
No. file name mode date time nfovmatior
0001 1 HEN-000 i WAVE 19096-17-1

‘-}'\ WAVE? 19)6"1/'17‘
WAVE 199

lopage 1/3
enable

1. Insert the tape with the desired files into the

DAT drive.

2. Press the | FILE | key and then the [ File list ]

key.

3. When the list is displayed, use the CURSOR keys
to select a R_WAVE and press the [ PLAYBACK ]

key (3/3).

- 3/3
Function key
display

M

nformatio

E>

LAYB

=

lIS_EI

=

T+H

:]

3]

tn age 1/3

=)

Meaning

Display file information (& Section
13.4.2)

. Play back data

Record data stored on a tape in the
memory recorder or FFT function.(iz
Section 13.13)

Switch to page 1/3
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sxwk DAT ks (MEMORY) T 96-12-17
I PLAYBACK comnand oy
0362 'REC-001 Rve T 1217 e

X X
TO6-T2-17 00:45: 20 ClseleTroeral

start time: 090-00:00:20(1996-12-17 09:05:40)
end time: GPP-8:01:80(1996-12-17 06:66:59)

plavback mode: SINGLE

speaker output: OFF

error

correction

read:

write:

B

mark set

enable

xxk DAT ook (MEMORY) ' 96-12-17

| PLAYBACK command cute)
(662 {REC-001 R-WAVE 1996-12- 17 @ @5 0

1996-12-17 00:105:20 1996-12-17 99:87:21

*start time: GR0-00:00: 30(1996-12-17 00:65:50)
R 0 -00: 01 45¢1996-17-1 1 -7 08)

playback mo ACL
speaker out

start time

A
end time

.

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

display Meaning
@ : Increase time
@ . Decrease time

ATRRT STOP
== Switch to event mark setting
mark set

. : Return to file list screen
quit

'

e Event mark setting (making time setting using event
marks (*) registered during recording) ( iz Section
13.5.2)

- start time and end time items can be entered using
the event mark time.

- 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

When "+" is displayed to the left of start time or end
time, a more detailed time value than the displayed
value (ms, x s) is available.
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sokk DAT sk

(RECORD)

0002 !REC-001

1996-12-17 08:05:20

end time:
plavback mode:
speaker output:

PLAYBACK command

start time: D00-00:00:20¢1996-12-17 00:05:48)
(00-00: 91:30(

(e xecute)l
R-WAVE 1996-12-17 ©:05:20

1996-12-17 00:07:21

0(1996-12-17 00:06:50)

96-12-17
09:12:55

ORF

error
correction

read:
4]

write:

uit
enable

sk DAT  skx

(MEMORY )

I@@Z !REC-801

start time: DOQ-
end time: QOO
playback mode:
speaker output:
monitor output ¢
monitor output c

PLAYBACK command

1996-12-17 9g:05: 20

(execute)

R-WAVE 1996-12-17 ©:05:20

1996-12-17 00:97:21
36:00: 20¢1996-12-17 0:05: 40)
00:01:30¢ g% 12-17 00:66:50)
i

OFF —_—
OFF

hamme ] ]:
hannel2:

96-12-17
@0:12:55

\

6 o

aror |
correction

read:

write:

@ Make "Playback mode" settings.

Function key
display

Meaning
Play back specified range once

Play back specified range repeatedly

Return to file list screen

® Set speaker output.
- Select the channel data which are to be output
from the speaker.
- Channels for which a voice memo is recorded are
marked with microphone.
- The volume can be set using the volume option
under "SETUP" on the SYSTEM screen
( 7 Section 11.4.9).

Function key

L letels:

Meaning
Increase channel number

Decrease channel number

Return to file list screen

@ Set monitor output (monitor output channel 1, 2)

- This option appears when the D/A output unit
9539 is installed.

+ The maximum waveform output from the output
channel is £6.4 V.

- The setting determines whether the data are
output from channel 1 or channel 2 of the D/A

output unit.

Function key

display
(@]

O
[

o

Meaning
Increase channel number

Decrease channel number

Return to file list screen
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wkx DAT ok

(RECORD)

"96-12-17

l@@@? !REC-001
1996-12-17 06:65:20

playback mode:
speaker output:

PLAYBACK command

start time: BOO-68:00:20(
end time: BOE-0:61:30(

l(execute)]
R-WAVE 1996-12-17 8:05:70

1996-12-17 @9:97:21

1996-12-17 0:05: 49)
1996-12-17 @9:66:50)
SINGLE

OFF

l__@ﬁ;Zl;Z&—’5

crror
correction

read:
write:

’«Ij‘

2
{exec)

<

quit

enable

L

Method 1

5. Move the flashing cursor to the execute position
and press the [ exec ] key.
The voice is played back and then waveform is
output from the D/A output unit without
changing the screen.

6. When playback mode is set to REPEAT, press the
STOP | key when you wish to stop playback.

NOTE

When playing back waveform data as sound from
the speaker, the waveform will not be recreated
faithfully, due to limitations such as D/A resolution
(8 bit), post- filtering (cutoff frequency = 8 kHz,

-48 dB/oct), and characteristics of the built-in power
amplifier and speaker.

e Read data from playback screen
- Select the range for reading data.

- Carry out playback. The point where playback is interrupted can be specified
as start time and end time.

Specify range to read data.

sxk DAT  sorx

(RECORD)

"97- 9-30

0002 ! REC-001

1996-12-17 ©9:05:19

playback mode:
speaker output:

PLAYBACK comman

start time: 200-00:00:
end time: @PE-00:02:

d (
R-WAVE 1996-12-17

9:65:20

1996-12-17 00:93:21

0(1996-12-17 00:05:49)
0(1996-12-17 00:07:49)
SINGLE

Wy

I’mm'”'Z

1. Follow the steps 1 to 4 in Section 13.6.2,
"Playback of Stored Data."

2. Move the flashing cursor to the execute position
and press the [ LOAD ] key.
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Method 2
Playback and specify the point to interrupt playback to start and stop times to
read.
1. Follow the steps 1 to 4 in Section 13.6.2,
soc DAT wax  (RECORD) "97- 9-30 "Playback of Stored Data."
I PLAYBACK command _(GEmE)] Lol . .
0002 IREC-601 FARE TR 1217 ) 2. Move the flashing cursor to the execute position
i e — )
T006-T7-17 00:05: 19 1996~12-17 B0-08:21 and press the [exec] key
start, tine: 000-00:00,3001906-17-17 00:05: 499 3. After playback has started, press the STOP key
adma e at a desired point to interrupt playback.
correct.ion A mark is placed at that point.
read:
. 4. Move the flashing cursor to the start and stop

time items.

5. Pressing the [ to pause | key changes the start and
stop time to the point to interrupt playback.

6. Move the flashing cursor to the execute position
and press the [ LOAD | key.

Interrupt point mark

J

sokx DAT  kwx (RECORD) "97- 9-30
FLAYBACK command (execute)l 1:32:34
0002 ! REC-0a1 E-WAVE 1996-12-17 9:05:28
1 1996-12-17 08:65: 19 1996-12-17 0@:08:21
start time: 000-00:01:@(1996-12-17 00:06:47)
end time: BQO-00:02:36( 996 12 17 00:07:49)
playback mode: SIN
speaker output: OFF
error
correction
read:

write:

enable
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13.7 Searching file

Searches file.

Method (DAT screen)
1. Display the file list on the DAT screen.

1) ¢ ' g7- G- .
:* o d(P"EMOR\) ey 2. Press the [ SEARCH ] key on the function
eage set command. . . .
indication 1/2 or 1/3.
* 2/2 (or 2/3)
Function key Meanin
display 9
Displays file information ( 17 Section
error : :
correction Information 13.4. 2)
read: e
g EIEL . Searches file
o SEARCH
write:
ENED| . Sorts file ( 1T~ Section 13.8)
Ne.  fil File éfft dat. £ a: —sert
0. ile name mods ate ime niormatio SR .
m—— g . Eject, prepare to record , erase
tape ope
oo FET-00y FURVE 10061711 0:15:16
0004 MEN-3 WCFUNC 1996-12-17 ©:16:311 EAI=E] N . :
005 1REC—04 RFUNC 1996-12-17 01705 .snrt' : Switch 1/2 (or 3/3) page
0005 | FFT-B05 FZRUNC 19%6-12-17 0:17: 30 e \topage 1/2)
0007 tHEM-006 WCAREA 1996-17-17 0:7209:56] =R
000G | FET-7 F_AREA 1096-12-17 0:22: 06| tape ope
3. Press the [ enter | key to input the character
. A v ’ _ f\topage1/2
8 files( Z8.574B) 192451618 free [SetRel to search.
Function key ;
; eanin
display M 9
5/ : Enter character input mode
enter
ey
swoc DAT wex  (HEWORY) 97 93
SEARCH command H:35:48 i
JIT———
Search string: [JExHEEGGNGG_N
EXIT
3 matching files ror Returns to file list screen
correction gquit
read:
write: 4. Press the [end | key to search the file and
display on the screen.
No.  fil et ti ter J| 3
0. 1le name mode ate ime entey . .
L —— 5. Pressing [T]or [} ]key moves flashing

o
=

N&ﬂﬂo&ﬂg
RIS
g - Ay
=

e 5  cursor on the searching file.
pond | HEH-023 WFONC 1996-12-17 0:16:

pog5 REC-24 REUNC 1996-12-17 0:17:

pagh FET-205 FORONC 1996-17-17 0:17:

o7 MEW-26 WCARER 1006-12-17 0:20:56

oous {FFT-007 FLARER 1996-12-17 0:22:86

quit

§ filesC  28,374KB) 1,924,516KB free
enable

13.7 Searching file
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13.8 Sorting files

Sort the files by type.

Method (DAT screen)
1. Display the file list on the DAT screen.

DAT MEMORY "97- 9-3 . .
o DA o GRRORD e 2. Call up screen 2/2 (or 2/3) with the function keys,
Please zet command.
and then press the [ sort ] key.
- 2/2 (or 2/3)
Function key Meanin
display g
-EF"E’E _ Display file information ( 1z Section
eryoy .
correction Information 13 4 2 )
read: et .
0 . Search file ( Iz Section 13.7)
write: SEARCH
M —
- L) . Sort file
No. filerane | lcift date  ti et
0. ile name mode ate ime 1 OV IRatIoN .
; ey ” Eject, prepare to record, erase
T T e tase cee ’ ’
Go0a VN7 I 1o ted? B g N2l | . .
0085 |REC-74 WFUNC [o00-121 9:1%:a8 m 2 : Switch to 1/2 (or 2/3)
0006 | FFT-005 FRUNC 1996-12-17 0:17: 30} == \topage 1/2)
0007 |MEN-00 ICARER 1906-17-17 0:20:%
0008 | FFT-667 F AREA 1996-17-17 0:72:06]_tape ope
3. Select the type of sorting.
8 files( 28, 374KB) 1,924,516KB free |iopaselss .
enable Function key Meanin
/ display 9
"2:]) . Sort files by number in increasing
ascend | ~ order (old files last).
H0.18 --- N .
g::;l . Sort files by number in descending
\_descend ) ~ order (new files last).
sk DAT ook (MEMORY) " 97~ 9-30 ~F-WAUE )
Please set command. 11:37:12 REA : Sort ﬁles by type
. Sort files in alphabetic order.
. Returns to the file list screen.
error
correction
read:
write:
File list
No. file rame mode date time I

-0
0: 3
0:
0:
0:
0067 | MEN-006 0:20:56| 86t
0068 | FFT-007 _AREA 1996 12 17 9:22:06f( rile name
t
8 files(  28,374KB) 1,924,516KB free |14
enable
=2

13.8 Sorting files
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13.9 Deleting Stored Data

This function erases all file data stored on a tape.
There are three methods of deleting

- Deletes all file data

- Deletes specified and following file data

- Deletes specified data

Method (DAT screen)
1. Insert the tape into the DAT drive.

sopk DAT ok (MEMORY) " 97- 9-38 S
— 1123851 2. Press the | FILE | key and then the [ File list |
key.
3. Call up screen 2/2 (or 2/3) with the function keys,
and then press the [ tape ope ] key.

error - 22 (Or 2/3)

correction Function key Meanin

read: 0 display eaning

write: @@ _ Display file information ( & Section

’ nformation) ~ 13.4.2)

e () )
No. file name Fllem})clizt date time @L”‘_]_’IJ : Search ﬁle ( € Sectlon 137)
p——— ) o 4 5T

~1L= M M Yoin .
iR er%wa1e LY=EP| . Sort file ( = Section 13.8)
i U il
009 [ @@5 FRUNC 1996-17-17 0:17:% = e .
07 (B0 WCAREE 1996-12-17 0:20:56 . Eject, prepare to record, erase
0005 1 FFT-007 FOAREA 1996-12-17 0:22:06}\topmge 373 tape ope
E 2]
] : Switch to 1/2 (or 2/3)
6 files(  28,374KB) 1,924, 510K free Tble to page 1/2

4. Call up screen 2/2 with the function keys, and then select method of deleting.

- 2/3
Function key .
display Meaning
FiES "’——I : Delete all file data

-[*] . Delete specified and following file

del fvom J ° data

FILET FILE1

FiLE 2| Y

FIIEEB F‘I.;E} .

delhere J - Delete specified file data

topage3s3) : Display 3/3

quit : Return to file lest screen

5. When [ Del from ] or [ Del here ] were selected, move the flashing cursor
to the start file or the file to be deleted, using the jog control or the CURSOR
keys.

13.9 Deleting Stored Data
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6. Press the [ exec ]

Pressing this key again deletes files.

- "Del here" means that the currently specified file is deleted from the file list.
The data themselves are not deleted.

- When "clear all" is selected, error indications are also cleared.

- If a tape was not reformatted after performing "clear all", an error may occur
when restoring data after a power failure. To prevent this, reformat the tape
as described in Section 13.11.

13.9 Deleting Stored Data
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13.10 Renaming File

Renames a file.

Method (DAT screen)

1. Display the file list on the DAT screen.

DAT (MEMORY) "97- 9-38 .
- 115057 2. Press the [ tape ope] key on the function
Please set command. . . .

indication 1/2 or 1/3.
+ 2/2 (or 2/3)
Function key Meanin
display 'Vieaning
e Display file information ( 17" Section
error (B
correction Information 13.4.2 )
read -
B Search file ( 7 Section 13.7)
. SEARCH A
write: 0 —
° Sort file ( = Section 13.8)
. File list sort
0. 11e name mode ate [*m 'ml .
! MEH- 00 1 WAVE 1996-17-17 0:013: | G Eject, prepare to record, erase
R tape ope
C 0:16:31 ; p
0005 |REC-004 RN 1996-17-17 8:17:03 m Switch to 1/2 (or 2/3)
0006 | FFT-005 FTEONG 1996-12-17 0:17: 30 == \to page 1/2)
i e
o - T TR tene ope 3. Press [ rename] key with function key display
§ files( 28, 374KB) 1,924, 516KB free | ioResel/2 3.
enable
- / 4. Press [ enter ] key to input a new file name.
(See Section 11.6.1, "Comment and File Name
Entry Procedure")
Function k .
1 Ctgis lgy Meaning
oo DAT wox CHEHORY) g7~ 9-38 piay
Rename file 0001 11:41:36
Press (exec) key to remame file.
4 i
Enter character input mode
enter
Original file name: [!MEM-000 ]
)
error St
New file name: [HIOKI-p@l 1) correction
read:
. EXIT
write: Returns to file list screen
quit
File list 4 }—’ 5
No. file name mode date time {exec)
7,

THEV=000 ACTSvamTEaE| 5. Press -F1 exec | key to change the file name.
R SRV L9 11 B0 7| _enter 3T 3 [ I key g
0003 | FFT-002 FUWAVE 1096-17-17 ©:15:16
0004 {MEN-003 WFUNC 1996-17-17 @:16:31 D
9005 {REC-004 RFNC 1096-17-17 0:17:03
G006, | FET-005 FRUNG 1996-17-17 @:17:36
0037 {NEM-006 WAREA 1996-17-17 §:20:56
003 | FFT-007 FAREA 1906-12-17 0:22:@6

§ files( 28, 374KB) 1,924, 516KB free |—iuit

enable

13.10 Renaming File
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13.11 Reformatting a Tape

Delete all file data and reformat a tape.
Error indications are also cleared.

Method (DAT screen)
wix DAT ok (MEMORY) " 97- 9-30
Please set command. 11:34:07
error
correction
read:
write:
File list o e
No. file name mode date time [Unformatio
001 IMEN=DRD I U“&\E 1996=17=157240:031
Ren ] e
0003 ! MEN-003 M_FUNC 1996-12-17 @:16: 3 “’
S Do
0007 EN-G6 ICAREA 19%6-17-17 0:20:56 L2
0008 !FRT-007 F_AREA 1996-12-17  0:22:06]_tape ope
8 files( 26,3M4KB)  1,974,516KB free |i222ellZ
enable
wkk DAT ok (MEMORY) '97- 9-30
Please set command. 11:43:2
error
correction
read:
]
write:
File list L]
No. file name mode date time restore
TR 506 i *@l_,, 3
@@'2 TREC- R_ 1996~ @i\ _reformat
0003 'FFT @@2 E_WAVE 1996-12-17 8:15:16
0004 ! MEM-003 W_FUNC 1996-12-17 ©:16:31
0605 | REC-074 R_PUNC 1996-12-17 ©:17:83
0006 FET-005 _FUNC 1996-12-17 ©:17:36
0007 MEH-000 WCAREA 1906-12-17 B:20:56
0008 'FFT-067 F_AREA 1996-12-17 B:22:000 10 page 1/3
i
8 files( 28, 374KB) 1,924, 516KB free | —1
enable

1. Display the file list on the DAT screen.

2. Call up screen 2/2 (or 2/3) with the function keys,
and then press the [ tape ope] key.

- 2/2 (or 2/3)
Function key Meani
display eaning
f@ Display file information ( 177 Section
nformation 13.4.2)
Search file ( & Section 13.7)
o
s.nt Sort file ( 57 Section 13.8)
3o !@ l||1
tape ope Eject, prepare to record, erase
2]
to page 1/2 Switch to 1/2 (or 2/3)

3. Press [ reformat | key with 3/3 function key
display.

- 3/3
Function key
display

SE——
Soa-E]
restore )

Dy

reformat

Meaning

Restore the data of a file ( 7 Section
13.12)

|

)

Reformat a file

topage 1/3

Jommmmeme—

Display 1/3

Return to file list screen.

quit

4. Press the [ exec | key to format a tape.

{ NOTE

The process of reformatting takes a very long time
(about 3 hours)
It is not necessary to format again a new tape.

13.11 Reformatting a Tape
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13.12 Checking and Restoring File Data

- When a power failure occurs during recording, data may be damaged. This
section describes how to check and restore such data.
- The procedure can be carried out manually or automatically.

Manual operation

Method (DAT screen)

wok DAT wex  CMEMORY)

Please set command.

'97- 9-30
11:34:@7

crror
correction

read:

write:

File list

No. file name made date

0]t MEN-00
7

FORC,
ey TLTLE

nformatio

FREC-001] R_WP-/' 1996*12'1
0903 FHT-002 F_WavE 1996-12-17 :16
9004 ’MEM 003 M_EUNC 1996-12-17 131
TREC- R_FUNC 1996-12-1 103
B0 |FFT-005 FRNC 1006-17-17 0:17: 50| =
DOR7 T MEM-006 M_AREA 1996-12-17 ‘46 Ty L
0005 | FRT-037 FLAREA 1096-12-17 0:22: 06| tape ope 2
§ files( 23.3M4KB)  1,924,516KB free |222l/2
enable
sk DAT ok (MEMORY) "97- 9-30
A2
Please set command. 11:45:24
error
correction
read:
write:
File list Lra-pd -
No file name mode date time restore 3
00 R o T T T ‘ﬂl
R 9! 0:05: 20 reformat
0703 | FFT-@@Z _ g:15:
0004 |HEN-003 _ 0:16: D
1 H
007 IMEN-006 X 0:20:5
088 'FFT 0BT F_AREA 1996- 12 17 0:22: 86 o pag 91/3
B files( 28,574KB)  1,924,516KB free |——S4iL
enable

1. Display the file list on the DAT screen.

2. Call up screen 2/2 (or 2/3) with the function keys,
and then press the [ tape ope ] key.

- 2/2 (or 2/3)
Function key
display

FUNC .

Feaf, TLTLE

Information)

SEHRCH

O

sort

Y
SRI(E]

tape ope

—

2
topage 1/2

Meaning

Display file information ( & Section
13.4.2)

Search file ( 1z Section 13.7)
Sort file ( 1z Section 13.8)
Eject, prepare to record, erase

Switch to 1/2 (or 2/3)

3. Press [ restore ] key with function key display

1/3.

- 3/3
Function key
display

8-
restore
a1

reformat
L

to page 1/3

EXIT

uit

Meaning
Restore file data damaged.

Reformat a file ( 17 Section 13.11)

Display 1/3

Return to file lest screen.

4 . Press [ exec ] key to restore data.

13.12 Checking and Restoring File Data
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Automatic operation

Set as following, the recording resumes after checking and restoring data
when a power failure occurs during recording.

System screen: start backup function "ON"
Status screen or Display screen in the recorder function: recording target
IIDAT" ’

- It may not be possible to completely restore data that were seriously damaged.
- Depending on the number of files and the amount of data, the check and
restore process may require a long time (up to several hours).

- If a tape was not reformatted after performing "clear all", an error may occur
when restoring data after a power failure. To prevent this, reformat the tape
as described in Section 13.11.

13.12 Checking and Restoring File Data
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13.13 Recording the Recorder Waveform Data Stored on
Tape in Memory Recorder Function/FFT Function

(DATtoMEM/FFT)

Recorder waveform data stored on tape are recorded using the memory
recorder function or FFT function.

Method (DAT — Memory recorder function or FFT function)

1. Insert a tape into the unit.

o AT wex  OEVRD e 2. Press the| FILE | key and then press the [ list]
Please set command. . .
key to display the file list.
3. Select "R_WAVE" file item using the cursor keys,
and press the [ DAT— MEM-FFT | key (3/3).
error " 2/2 (Or 2/3)
correction Function key Meanin
et display g
= [FURC,
write: : Display file information
4] Information
e
. File list | B > : Playback data
No. file name mode date time JJnformation PLAYBACK
b 000 e e o mlv>mwl E},.,% Record a data stored on tape in
SRR WVE 199617~ =l der function or FFT
e batonir) ¢ memory recorder
vl : I~ -~ o
005 1 REC-004 RFUNG 1096-17-17 6:17: 03|\ nr-wmers 3 function.
0%, | FRT-005 IO D 1ot Bi1tia)
0037 | EN-006 IAREA 1906-17-17 0:20:56
0RO |FFT-G07 FIARES 1996-12-17 0:22:86 —
8 files( 78,9M® 1,924 5161 fres [te2El : Switch to 1/3
4. Set on the DATtoMEM - FFT command screen.
Set the start time and stop time. ‘
wx DAT  aokx (MEMORY) '97- 9-30 . .
I T — 1:46:37 Time setting
000z REC-aal e Ton-12-17 T (Specify the start of the file as the time point
b3
T996-T7-11 00:65:19 a4 00:00:00. )
st BRI Beg
£ 1me ] =14 RN
Move the flashing cursor to the start time or stop
Correction time item to set using the jog control or function
read: ? keyS.
write: Function key

display Meaning

. Increase the time

. Decrease the time

. Switch to the event mark setting

. Return to the file list screen

13.13 Recording the Recorder Waveform Data Stored on Tape in Memory Recorder Function/FFT Function
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Event mark setting

Set the time where an event mark (*) was placed

soek DAT ok (MEMORY) 97~ 9-39 . . .
l@@@z T 11:47:54 during recording. (See Section 13.5.2)
' o 5 - "Start time" and "Stop time" use the time where
— e —
T006-12-17 00:5:19 1996~ 12-17 G008 21 an event mark was placed.
start tine: 000-00:00:30(1996-12-17 00:05:49) . " ime" or " ime" i
erd tine: BO0-00:02: 30 1906-12-17 0-07. 49) Press.the Start time or .Stop time" function key
to activate the respective input mode, select the
error . .
correction event mark with the jog control or CURSOR

read:

keys, and enter the time by pressing "Set".

write:

Function key

e display Meaning
X= | . Enter the start time input mode
start time
=K : Enter the stop time input mode
\end fime )
. "Start time" and "Stop time" use the
i \__set J time where an event mark was
ablo placed.

. Switch to the time setting

6 . :
T : T DATLoNEN \_NOTE )
T R T ol
b kmmme [7

trigy An asterisk to the left of the "Start time" or "Stop
S time" indicates that the actual time point is
specified to a higher resolution (ms, xs) than the
displayed value.

pre-t:

: Atime/div:
20ms

- %1
( 20ms)
hot.:
2501V

5. Select function to be recorded. Move the flashing
cursor to the set end item and press the [ set
end—>MEM ] or [ set end—FFT] key to enter the
specified function.

6. Press the START key to start measurement.
Data are read from tape and recorded in
specified function.

7. To release the DATtoMEM - FFT function, move
the flashing cursor to the DAT to MEM or DAT to
FFT and then press the OFF key.

[ NOTE )

- The sampling cycle for the memory recorder

S x| 7 function becomes the same as for the data
e e recorded on tape. (Time axis setting is not
‘;%mg%g possible.)
- The frequency range in FFT function
gl: SR oy (Linear) o (Time)  CHL - pre-t: corresponds with the time axis range of data
v T frea: recorded on tape. (Section 8.2.3, "Setting the
. wingéz:; Frequency Range")

- When using the DAT to MEM/FFT function,
operation is always "Continuous”, also when the
trigger is set to "Auto".

13.13 Recording the Recorder Waveform Data Stored on Tape in Memory Recorder Function/FFT Function
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13.14 Preparing to Record

This function moves the drive head to the end of the last file on the tape, so
that recording can start immediately. (The same condition exists after list

display.)

File1 File2

DDS tape

File- - Unused portion

Head moves here.

It can decrease the dead time until the recording start.

Method
sk DAT ok (RECORD) 197~ 9-30
R .
Please set command. 15:26:19
error
correction
read:
write:
File list i '
No. file name mode date time eject
M WAVE 1090=17-17 _0:175. 17| ARl | B
19392 |REC-001 R_WAVE 1996-12-17 ©0:00 standb
19003 |FFT-002 F_WAVE 1996-12-17 @:15:16
0004 THEM-003 M_EUNC 1996-12-17 8:16:31
9905 'REC-004 RFUNC 1996-12-17 ©:17:B3\ _rename
0006 FET-005 F_FUNC 1996-12-17 @:17:36
0007 IMEH-06 HCAREA 1096-12-17 0:20°56
0008 | FFT-007 F_AREA 1996-12-17 0:22:06] 10 page 2/3
B
8 files( 28, 374KB) 1,924,516k free {—1
enable

NOTE

- Depending on the usage condition of the
tape, up to 3 minutes may elapse before
the information is displayed.

- It can be operated on the STATUS
screen or DISPLAY screen in recorder
function

DAT drive.

-+ 2/2 (or 2/3)

Function key
display

Information
EARCH

S

oiE

sort

tape ope J

N]2]
topage 1/2

1. Insert the tape with the desired files into the

2. Press the key and then the

[ tape ope ] key.

Meaning

Display file information ( & Section

" 13.4.2)
. Search file ( Iz Section 13.7)

: Sort file ( 17 Section 13.8)
: Eject, prepare to record, erase

: Switch to 1/2 (or 2/3)

3. Press the [ standby | key.

The drive head moves to the end of the last file.

Function key
display

-

eject J
Ny

topage2/3

t

Meaning

. Eject tape

: Move drive head to end of last file
: Rename a file ( @ Section 13.10)
: Switch to 2/3

. Return to file list screen

13.14 Preparing to Record
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Chapter 14
culating Waveform Data

Cal

14.1 Overview
» Waveform processing is possible only for the memory recorder function.

* The following operators can be used to define processing equations.
- Arithmetic operators (+, -, *, /)

- Absolute value (ABS)

- Exponent (EXP)

- Logarithm (LOG)

- Square root (SQR)

- Displacement average (MOV)

- Parallel displacement on time axis (SLI)

- 1st and 2nd differential (DIF, DIF2)

- 1st and 2nd integral (INT, INT2)

- Trigonometric functions (SIN, COS, TAN)

- 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
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14.2 Preparing for Waveform Processing

Method
2

- The settings are available on the STATUS screen (page 4), only when using

the memory recorder function.
- Press the | STATUS | key to call up the STATUS screen (page 4).

STATUS

Press | STATUS | key to call up

STATUS screen

Screen: STATUS (page 4)

1

6

/

(paged)

wave calculatjon:
1
2
I3
4

27 —>
8 —>  NONE

a = +0. BOARE+Q
b = +0. DOGAE+ED
c = +). GPIE+GD
d = +0. DO0OE+H)
e = +{. BOYIE+RY
f = +0. DOQVE+DY
g = +0. DOOAE+Q
h = +0. DOAOE+38

(EXEC)

(HOV)

(SLD)
+H060
+3000

T O D3
oo

LIt

+++ e+t ++ | @

PEEOEOEERE®®

©

[4)]

1.

Move the flashing cursor to the wave calculation
item and select ON.
The various setting items are displayed.

Function key

display Meaning

: Disable waveform processing

: Enable waveform processing

. Select the processing equation ( iz Section 14.3).

Eight processing equations (Z1 - Z8) can be set.

. 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
( 7 Section 14.3.1).

. Set the vertical axis display scale

( == Section 14.5).
The setting can be made automatically or by
manual input.

14.2 Preparing for Waveform Processing
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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.

Display
processing
results

Capture
waveform
data

Measurement [
start | =D

Processing

(START | key)

@ Waveform processing of data in internal memory (loaded from DAT 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.

E ¢ Waveform & _ Display
proégggir?g data stored  [Hp Processing p-| Processing

in memory results

- When recording length is more than 1000 DIV, waveform processing is not
’ - possible.

- When the memory segmentation function is used, waveform processing is not

possible.
- 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
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14.3 Defining the Processing Equation

- Set wave calculation to ON.
- Eight equations (Z1 - Z8) can be defined.

14.3.1 Entering the Equation

Method

1 1. Move the flashing cursor to Z1 to Z8.
: e o 2. Press [ F1 ][ enter eqn] for equation entry.
wave calculation: ON (EXEC)
B Function key .
n display Meaning
3 T
u Zl=a¥*| . Enter equation
enter eqn
7 !
A L7 | . Delete equation ( 1= Section 14.3.2)
clear egn
(store) (MOV)  (SLD

Lo NE A o1 -
75 -5 a0 Ll=ax
%g -—; g%% enter egn

= ' i ion 14.3.3
Eg = gg@% } Copy equation ( 1z Section )
8-> 0oL T

g = 4 i= +% clea?g{/n > 2

= 4 i = 4 .

st ks 3. Move the flashing cursor to the operator (ABS,

i nz @ EXP,...), channel (CH1 - CH16), equation (Z1 -

¢ = o= +0

h = 24 booi00 pil a Z7), constant (a - p), value (0 - 9, E: exponent)

and make the entry with the [ set ] key.

Cursor (move . i i

with JOG control) "I‘hej movement range of the flashing cursor is
i indicated by a border.

/ (paseh %TZQT% - Use the JOG control to move the cursor within
wave c%lculation: ON (exec) e .
1L the equation.
“ Function key Meanin
& display )
“ Enter channel (CH1 - Ch16), equation (Z1
5 1 - Z7), constant (a - p), value (0 - 9, E) into
% selected equation.
7 fimcp | . Delete character to left of cursor in
. back space] ° equation (backspace key)
4 *
_ aBco . Delete character under cursor in equation
WS LXP L0G SUR MOV SLL DIF_INT delete ] ° (delete key)
k7 INT2 SIN COS TAN ASIN ACOS ATAN —
Hl CHz CH3 cHy CcH7 a
HO CHI1 CH1Z CHT3 CH14 CHIS CHI6
H ] —
- <@co "
7] { 7 § 2 back space, ﬁ . . .
5 6 7T 8 9 m a - Terminate equation input
a = +0. D000+ = delete —exit
b = +0. BROE+90 j =40
¢ = +{. POOE+0 k = +0.
grammn  owes |||
e = +). BRO0E+DR m = 4.
f = 40 DOUTE+0D n = 40 I
g = +0. Q000E+0D 0= 40, o
h = +0. DAGVE+ED p =40
T

I
Flashing cursor (move with CURSOR keys)

14.3 Defining the Processing Equation
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Operators
For details, see Section 14.8, (2) to (17).

ABS Absolute value (2)
EXP Exponential o (3)
LOG Logarithmm o (4)
SQR Square root (5)
MOV Displacement average e (6)
SLI Parallel displacement on time axis - (7)
DIF 1st differential -« (8)
INT ]_St integral ................................................. (9)
DIF2 ond differential o (10)
INT2 znd integ-ral AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (11)
SIN Slne ............................................................. (12)
COS CoSINe (13)
TAN Tangent, o (14)
ASIN Arc-sine - SIS (15)
ACOS ATC-COSINE (16)
ATAN Arc-tangent o (17)

- For multiplication, always use the "+" sign.

— - Out of the MOV, SLI, DIF, DIF2, INT, and INTZ2 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).

71 CHI1 - CHI6
72 CHI1 - CH16, Z1

73 CHI1 - CH16, Z1, Z2
Z4 CHI1 - CH16, Z1 - 73
75 CH1-CHI6, Z1 - 74
76 CHI - CHI16, Z1 - Z5
77 CHI - CHI16, Z1 - Z6
78 CHI - CHI16, Z1 - Z7

14.3 Defining the Processing Equation
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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 "=

Syntax error is present
/[

/ (paged) '97- 4- 3
t;afé calculation: ON (EXEC) 13:30:19
¢ ABS(CH1)+aBHz
1?7
z
4
s}
6
7
8
(store) (scale) MoVy - (SLI)
Il - NONE AUTO 0ea1 {
7 - NONE TQ p0g1
73 > NONE AUTO 0001
4 - NONE AUTO 5]
5> NONE AUTO o
76 —>  NONE AUTO 0!
IT —>  NONE AUTO 0
8 --> NONE AUTO 0081
a = +0. 0O0OE+00 i=+0.
b = +0. QUE0E+00 j =+
¢ = +{). GODRE+Q k= +0.
d = +0. QONE+EO 1 =40
e = +). QUE0E+00 m =+,
f = +{. GUOOE+00 n= 4
g = +0. DODPE+08 o = 0.
h = +0. QOPPE+E0 p =+l
(paged) "97- 4- 3
wave calculation: ON (BXEC) 13:33:00
Z1 = ABS(CH1)+axCHZ
2
I3
4
Vi3
6
i
8 |
) 6
(store) (scale) Mov)  (SLD)
1 — NONE UTO 001 +0000
Z2 —>  NONE AUTO
13 —>  NONE AUTO -
4 —> NONE AUTO
5 —>  NONE AUTO
26 —>  NONE AUTO
27 —>  NONE AUTO
8 —> NONE AUTO
a =l 2345E+00 i=
b =|+0. BOOOE+ID j =
¢ =|+3. 0QOE+I0 k=
d =(+0. 0OAPE+20 1=
& =|+{. BRODE- m =
f =+, BORRE+OD n=
g =|+0. BOOOE+00 0=
h =|+0. BBVE+00 P2

n_n

is displayed.

No syntax error is present

Correct error
d

/
/ (pazed) " 97- 4- 3
y calculation: ON (EXED) 13:31:45
= ABS (CHI)+axCH?
)
73
74
5
6
77
i
(store (scale) (Mov)  (SLI)
2l W @y
B NNE AT Zl=ax&
4 —> NONE AUTO enter eqn
o> NNE AT
- NONE  AUTO
7> NNE  AUTO
B> NNE  AUTO
a = +0.PAODE+00 i=
b = +3. QAAGE+A0 j=
c = +0. PADQE+AD k=
d = +0. DOOUE+0 I =
e = 4. pARAE+AD m=
f = +0. UODEHAD n=
g = +0. BADGE+Q0 0=
b = +0. BAPGE+A0 p=

5. Enter the constant values.
- Select the equation with the CURSOR keys, move
the flashing cursor to the desired digit, and use

the function keys or the JOG control to enter the

value.

- The setting range is -9.9999E+29 to +9.9999E+29

(exponent: -29 to +29).

Function key
display

BENGE

Meaning

0to9
( -9 to +9 for the most significant
digit, -29 to +29 for exponent.)

6. Specify the floating decimal point.

If MOV or SLI was used in step 3, the floating
decimal point must be specified ( iz Section
14.8.(6), (7).

14.3 Defining the Processing Equation
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Function key display  Meaning

JP—

@ : For MOV (moving average): 1 to 4000
0

10 4

For SLI (parallel displacement): -4000 to +4000

14.3.2 Deleting an Equation

Method
gl ‘9 & 3 1. Move the flashing cursor to one of the Z1 - Z8
wave calculation: ON (EXEC) 13:37:23 items.
= ABS(CHD #atCHp —————— | 1
2. Press | P3 |[clear eqn ].
73] clear ean
& Function key
7 display Meaning
yis (T
7 Z1=a¥%*| . Enter equation ( Iz Section 14.3.1)
enter egn
77
B
1 e iR ool e
_— +HPEE - .
7 > wol 40000 |(71-5 yie LIFei@ | : Delete equation
B ogar  +0age Jlel=a clear eqn
> 0001 +0000) |lenterean
7>
-
77—
8 —
azt Copy equation ( 7 Section 14.3.3)
c =+
d = #
e = H
f =4 A
= 4
g 3. The equation can be deleted.
g Function key :
display Meaning
3
@ : Clear equation
(paged) "97- 4- 3 clear
wave calculation: ON (EXEC) 13:36:31 K .
4 Do not clear equation
not clear
S EEE—
17
3
4
5
7
bl
8
(store) MOY)  (SLD)
7> NNE AUIO 0061 +2000
7 - 00
B 00
> 00
7 —> 09
- 00
77— 0
8- 00
a=+ i=
b=+ j=
c =4 k=
d =+ l=
e = 4 n=
f =4 n=
g = 4 o=
h = +0. p=

14.3 Defining the Processing Equation
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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
1. Move the flashing cursor to one of the Z1 - Z8
(paged) 97 4- 3 items.
wave calculation: ON (EXEC) 13:34:57 9 P
71 = ABS(CHL rCH2 ] - Fress [ copy ean .
.
Function key ;
73 display Meaning
2 =
i Z1=a¥*| . Enter equation ( 7 Section 14.3.1)
enter egn
%
7
3 P
- . .
(store)  (scale) WOV (SLD) ZI'N@ : Delete equation ( 3= Section 14.3.2)
EN I sonrom
= ; -
i ot o || Z=ax
24 —> enter eqn
-
6 > e——
77 —> Z1=a%CHi+b )
B ; Copy equation
a =+l i=
b =+, J=
c = . k=
d = +0. 1= .
-t ) i 3. Use the function keys or the JOG control to
g = +0. o= . . .
h= 4 p = specify the number of the equation to be copied.
) i Function key .
3 l display Meaning
' .
(pazed) G743 copuZSn;urce : Display copy source (display only)
wave calculation: (N (EXEC) 15:36:08 T )
71 = ABS(CHL) +axCH? D Increase equation number
NLJ
= ABS(CHL)+axCHY TR
73 : Decrease equation number
Z3
b1 ——
5 : Quit copy mode
cancel J
bl 2 . Execute copy
(exec)
bis D —
(store) (oY) (LD
g N A 0091
5
z :i 4. Press the [ exec ] key. The copy source
273 equation is copied to the copy target.
i
B
a =+ i= NOTE
b= j=
§I% e .
gl 0o When the equation in the copy source contains a
f=4 n= . . .
gz 0z calculation number that is higher than in the copy
target, the copy function is not carried out.

14.3 Defining the Processing Equation
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14.4 Setting the Channel for Recording Processing
Resuits

- The calculation result of equations Z1 - Z8 can be recorded and displayed in a
specified channel.

- Processing results can be recorded also in channels where no input 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
(paged) 97 4- 3 the illustration and make the setting with the
: 13:41:01 .
wave calculation: ON (EXED) function keys or the JOG control.
21 = ABS(CH ) +axCHZ
7 Function key ;
5 display Meaning
2 )
5
~—*—1" L NONE, CHI to CH6
6 @)
ol =
8 )
(store) (scale) Moy (SLI)
1 -—i AUTO Gon]  +000n S
e

Equations not to be used should be set to NONE
(calculation result is not recorded).

oo onon

NNGE
|

DO D3

non

+ If the same channel is selected as source in the equation and as target for
A e recording, the waveform data in the source channel are overwritten by the

equation calculation result.
- In the following cases, the calculation result is displayed with in the same
color set as the channel number for the first processing run:

@ 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
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14.5 Setting the Display Scale

- Display scale can be set automatically or manually.
- The channel selected for recording is automatically set to variable display
( @ Section 9.6.10).

Method
flashing cursor
I
o) ST 9 Move the flashing cursor to the position shown in
page: - 4=
——— " vy QR the illustration and make the setting with the
11 = ABS(CHD)+axCHY function keys.
b
3
Function key :
7. .
4 display Meaning
i
i [OX . Set display scale manually
o auTo
i '®? : Set display scale automatically
Gtore)  Galh) GOV (SLD) NARUAL
21— o ool +060
7> NNE  AUTO ooal  +0nn | D
5> MNONE  AUTO 0001 +0000 | )
> NNE O opo]  +opgo | G
> NONE  AUTD aal 0000 |
% NNE AT ool +0000
IT—  NNE AT ooa]  +gag  |Lhenusy
8-> NONE AT @l +0900
a = +1. 2345400 ) C]
b =+, D00DE+0 j =40
c = +). GOCOE+G0 k = +0.
d = +0. DOGOE+DD 1 .
¢ = +0. HR0E+00 n=
£ = +0. AE+00 n= ’
g = +0. DOO0E+00 o=
h = +0. O00E+00 p=

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
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14.6 Specifying the Waveform Processing Range

{ NOTE )

- Use the A/B cursors (or trace cursor) to specify the processing range for the

waveform data.

- Processing is carried out only for data between the A/B cursors.
- 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.)

- When using the trace cursor, the trace point value is displayed as processed

value.

- When the cursors overlap, processing is carried out for that point.
- When the A/B cursors are used, data outside of that range are considered

invalid.

=08, 2950ms ¢ [Bi=+20.9%80s  © JB-Adt=+Ih.6Thns |
= S i 100,008 e 11/42450.970 He * MEMORY *

Processing is carried out for this range

14.6 Specifying the Waveform Processing Range
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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
C
urrent 10 uF
10 V p-p waveform
o—
"\ CH1
)— CH2
60 Hz
Sine wave
200 Q
1/4 W
777
Setting Make settings on the memory recorder STATUS screen as shown below
( 3 Section 5.2.1).
xxk STATUS sk (pagel) '97- 4-14 (page2) '97- 4- 3
15:26:54 trig mode: pre-trig: 0% 18:51:58 | .
Cine/di 25 trigger source: OR
mes N .
e (i) B
analog trigger +o CH9-16
shot.: 25D1Y chl : LEVEL lev: OV slope:l
(recording time): (62.5ms) flt:  OFF
ch? : OFF
ch3 : =
chd : -
format: SINGLE
dot-line: LINE chb : -
roll mode: OFF
super impose: OFF chg : -
ch? : -
pr inthmodgz . ngg v
rint: - =
Smoo P Cl
{ SINGLE ]
auto print: OFF
auto save: OFF REPEAT
auTo
1 +stop
external: OFF
timer source: OFF '
Status Screen (page 1) Status Screen (page 2)

Status scree

n (page 3): all settings OFF

14.7 Setting Example for Waveform Processing
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sokk CHANNEL ok

ENORY,

(pagel)

"97- 4- 3

3 - -

2 ( 1]

color range zoom (/div)
lower ~ upper )

1 ANA ( 1vxl € i

-1V~

calculation

position filter
unitésensor

1. GEDIV -
+10V)

10. ?@DIV -

13:52:44

(Fﬂu!%&;)
CHI- 16|

to CHI-16

CHANNEL screen

Method

(paged)

wave calculation:

Il = CHpfa ————— |

2=HKl—

3
4
5
6

73— o001
- o901
- o]
%> il
7 - ona]

LU T I T [ I )

T0e “hO QO T

LON

T O D3 K

B

(EXEC)

0001
+0. 0QQAE+00

"97- 4- 3
13:54:12

2.0
2. @

-4

Make settings for CH2 as for CH1.

1. Set wave calculation on STATUS screen (page 4) to
ON.

2. Enter the processing equation.

@ Move the flashing cursor to Z1 and press the
[ enter | key.

@ Enter the following equation:
Z1=CH2/a

@ Press the [ exit ] key.
@ Move the flashing cursor to Z2 and enter the

following equation in the same way as for Z1:
Z2=CH1*Z1

3. Move the flashing cursor to the constant a and
enter the resistance value.

a=+2.0000E+02
4. Set the result of Z1 to be recorded in channel 3
and the result of Z2 in channel 4.

- 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
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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).

9. Set the display unit for CH3 to A (ampere) and

sorx SYSTEM  work "97- 4- 3
seale kind: POINT 16:26:12 for CH4 to VA (volt-ampere).
sealing - Golte) - (scale) e @ Press the [ SYSTEM | key to call up the SYSTEM

1 OFF
7 . OFF
3 ¢ ON(SCD)
4 ON(SCD
S : OFF
6 : OFF
7
3
9

screen and press the [ SCALING ] function key.
@ Move the flashing cursor to the eu (unit name)
~9.@ item for CH3 and CH4 on the scaling setting

screen and enter A and VA respectively ( 1z
Section 11.6.1).

OFF b
-b. GBOOE-07

o poodaEan 10. Press the | DISP | key again to activate the

. OFF VI g-ry .
0 OFF v |lwimeiize display screen and press the | START | key to start
1:  OFF V] P the measurement.
12: OFF V1 | e
- - | sé‘;éﬁ 11. Press the | STOP | key when wishing to

: HIgKL G terminate the measurement.
1‘;2§§ ! )

16:  OFF V] Hicpage2s2

14.7 Setting Example for Waveform Processing
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14.8 Details on Operators
(1) The four arithmetical operations (+, —, *, /)

According to the operators set, the four arithmetical operations are performed.

(2) Absolute value (ABS)
Equation:
b;=|dj|] 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; = logydi when d; > 0
b; = -0 when d; = 0 (overflow value is output)

b; =logy|d;] 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:
logqX 1

InX = logeX = —+—— = 233E+0
log,ee logee

(5) Square root (SQR)
Equation:
b;=vdi whend; =0
b; = Vidl whend; <0 (=1,2,..,n)

b; : i-th data of calculation result
d; : i-th data of source channel

14.8 Details on Operators
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(6) Moving average (MOV)

Equation:
1 itk/2
bi=p D dili=1,2 .., n)
t=i—k/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:
bi = di-k (1 = 1, 2, veeny Il)
b; : i-th data of calculation result

d; : i-th data of source channel
k : number of points for averaging (-4000 to 4000)

- After shifting the waveform, the part right or left without source channel data
becomes 0 V.

- 1 DIV = 100 points

(8) Differentiation once (DIF)
(9) Differentiation twice (DIF2)

- 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.
- 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
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+ Equation for 1st differential:

Point t,

Point t,

Point tg

Point t;

Point t,

Point t, ;

Point t,

1
bl = ["25d1 + 48d2 - 36d3 + 16d4 - 3d5jl
12h
1
bQ = [-Sdl - 10d2 + 18d3 - 6d4 + d5:l
12h
1
b3 = [dl - 8d2 + 8d4 - d5:|
12h
1
b; = [dip - 8di, + 8dy,; - diye]
12h
1
bn-Z = [dn-4 - 8dn—3 + 8dn—1 - dnJ
12h
1
bn_]_ = ["dn_4 + 6dn_3 - 18dn~2 + 10dn_1 + 3dn:l
12h
1
bn = |:3dn_4 - 16dn_3 + 36dn_2 - 48dn_1 + 25dn:|
12h

b; to b,: data of calculation result
h = At: sampling period (7 Appendix 2.1)

* Equation for 2nd differential:

Point t,

Point t,

Point t;

Point ti

Point t_,

Point t;

Point t,

1
b, = [35d, - 104d, + 114d, - 56d, + 11d;]
12h?
1
b2 - [11d1 - 20d2 + 6d3 + 4d4 - d5:l
12h®
1
b3 = [-dl + 16d2 - 30d3 + 16d4 - d5]
12h®
1
bi = [_di-2 + 16di_1 - 30d1 + 16di+1 - di+2:’
12h?
1
bn_2 = ['dn_4 + 16dn~3 - 3Odn_2 + 16dn_1 - dnj[
12h?
1
bn-l - ["dn_4 + 4dn_3 + 6dn_2 - 20dn_1 + 11dn:|
12h*
1
b, = [11d,, - 56d,5 + 114d,, - 104d, , + 35d,]
12h*

14.8 Details on Operators
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(10) 1st integral (INT)
(11) 2nd integral (INT2)

- The 1st and 2nd integral calculation uses the trapezoidal rule.
- Data corresponding to sample time t1 - tn are taken as d1 - dn and used for
calculating the integral.

+ Equation for 1st integral:

Pointt;, I, =0
1

Point t2 ]:2 = (dl + dZ)h
2

1 1 1
Pointt, I =——(d; + dyh + — (dy + dy)h = I, + — (d, + dy)h
2 2 2

1
Pointt, I,=1_,+— (d,,+dyh
2

I - I, : processing result data
h = At: sampling cycle ( = Appendix 2.1)
+ Equation for 2nd integral:
1
2

1 1 1
2 2 2

1
Pointt, II, =IL,+ — (I, + I)h
2

IT, - I1,: 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

14.8 Details on Operators
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(13) Cosine (SOS)
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 -10=bi=10 (i=1, 2, ....

b; : i-th data of calculation result
d; : i-th data of source channel

(15) Arc-sine (ASIN)

Equation:
T
bi = — when di >1
2
b, = asin(d;) when -1=d;=1
T
b, =-— whend; <-1(1=1,2, ...
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 -1=d;=1

b,=n whend; <-1(1=1,2, ...

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

is rad (radian).

;1)

, 1)

, 1)

The unit for the Trigonometric and inverse trigonometric functions (12) - (17)

14.8 Details on Operators
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Chapter 15
ning Waveform

Determi
Parameters / Evaluati

ng

Parameter Values

15.1 Overview
Waveform parameter calculation

- Available for memory recorder and recorder functions.

- Parameters that were used for captured waveform data and for data after
waveform processing can be determined. The result is shown in numeric form.

- 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

- The A/B cursors (vertical, trace) can be used to determine the parameters of a
certain range.

Waveform parameter evaluation

- Available for memory recorder and recorder functions.

- The result of waveform parameter calculation is compared to a reference
range, for GO/NG evaluation.

15.1 Overview
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15.2 Making Settings for Waveform Parameter
Calculation

screen (page 3).

— 3

- Settings for waveform parameter calculation are made with the STATUS

- Press the | STATUS | key to call up the STATUS screen (page 3).

Move the flashing cursor to the items in the order
as shown in the illustration.

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
result printout ( iz Section 15.6).

Function key

display Meaning

1 | . Disable printout of parameter
_.0FF_J ° calculation results

L2 _ Enable printout of parameter

————  calculation results

3. Parameter calculation settings

- Up to four parameter calculations (no. 1 - 4) can
be set simultaneously.

- Make the settings with the function keys.

- 1/4
Function key

display Meaning

: Disable calculation

OFF
Yy

“Xf-| . Average value ( 17 Section 15.8 (1))

\AVERAGE

™U" | . RMS value ( = Section 15.8 (2)) -

YAV . Peak-to-peak value ( 1z Section 15.8

Method Screen: STATUS (page 3)
(page3) '97- 4-3
Q.07
nemory div: OFF 18:37:12
I average: OFF I
wave compar ison: 0OFF
measurement:
printer:
No.1 ~ OFF
No.2  OFF
No.3  OFF
No.4  OFF
v
(page3) ' 97- 4-
measurement : B (eecute) m
printer: OFF —ou} |
No.1  OFF
No.2  OFF
_—
No.3  OFF
No.4  OFF
NER
OFF
LB
L]

PEAK-PERK) © (3))

nm : Switch to 2/4

o page 2/4

15.2 Making Settings for Waveform Parameter Calculation
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- 2/4
Function key

display Meaning

U Maximum value ( 17 Section 15.8 (4))

HAXTHUM

: Time to maximum value( 17 Section 15.8 (5))

: Minimum value ( 1z Section 15.8 (6))

\_MINIHUH
T~

/\J : Time to minimum value ( 17 Section 15.8 (7))

HMIN-TIME J

’@ ;. Switch to 3/4

- 3/4
Function key
display

¥ ]

Meaning

PN : Period ( 1z Section 15.8 (8))
PERIOD

] . Frequency ( 17 Section 15.8 (9))

FREQUENCY

(7 ™

/7| . Rise time ( 1= Section 15.8 (10))

RISE-TIME )
—m

: . Fall time ( " Section 15.8 (11))
FALL-TINE

]m . Switch to 4/4

- 3/4
Function key
display

b S
#Niw| . Standard deviation ( 1= Section 15.8 (12))

Meaning

oA : Area ( 17 Section 15.8 (13))

: X-Y area ( I Section 15.8 (14))

B
\X-Y ARER J
pr——

e ————
e

Switch to 1/4

topage 1/4

For details on the various calculation functions, refer to Section 15.8.

15.2 Making Settings for Waveform Parameter Calculation
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4. Calculation channel settings

(e ?Z °3_5S Function key
memory div: OFF i display Meaning
L9
+ ALL, CH1 to CH16
@ (ALL: Call channels, CH1 to CH16)
' average: OFF I
wave compar ison: OFF
measurement: ON (execute)
printer: OFF - 4 [:
No.1 ¥-Y AREA comE | ©
comparizon:OFF -1, GEWOE+GD ~ +1. OPAOE+OE =
No.3  OFF
D Also when ALL is selected, channels where no units
ot O G are installed and channels for which display/record
is set to OFF will not be calculated.

Ot
D

® When "X-Y area" was selected

- Move the flashing cursor to the point shown in the illustration and specify
the channel for the X-axis and Y- axis.
- 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
NG GO0 NG * range

. Return NG when result is inside specified
w ke | 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
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7. Executing waveform parameter calculation
- 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 | DISP | 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
Measurement £ : .
waveform Processing processing
start ",,: data = —> results

(| START |key)

@ Parameter calculation of measurement data loaded from DAT 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 ) Display
rgégggitr? data stored Processing processing
P 9 B in memory

results

- Calculation is carried out in the order no. 1 through no. 4.
, "+ Also for channels where no input unit is installed, parameter calculation is
carried out if waveform processing results or data loaded from tape are stored

in the channel.
- The scaling setting has no effect. (RMS value and area value are calculated

after scaling.)
- When wave calculation is set to ON, waveform data after waveform processing
are used for parameter calculation.

15.2 Making Settings for Waveform 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
! !
L @
NG result k_____ GO result ___.l NG result
In Lower limit value Upper limit value

! | !

o
GO result }‘7 NG result ____,| 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
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Method Screen: STATUS (page 1)

Move the flashing cursor to the items in the order

(paged) 97- 4- 3 as shown in the illustration.
memory div: OFF 16:44:12 .
1. Make the settings for waveform parameter
calculation ( iz Section 15.2).
2. Move the flashing cursor to the comparison item
and select OUT or IN.
average: OFF l Function key ;
display Meaning
wave comparison: OFF .
: Disable evaluation function
measurement: ON (execute) - OFF
printer: ‘ OFF OFF eri—t.s| . Return NG if result is outside
N1 s 1 Go0Ea0 - +1.00008:00 === specified range
. -1. 00 ~ +1. H ¥ . < . . .
‘o2 Com;;?son W oy . Return NG if result is inside specified
© N " range
No.3  OFF D
NOA4 OFF C
| l ’
2 3

3. Set the upper and lower limits.

- The setting range is -9.9999E+29 to +9.9999E+29 (exponent: -29 to +29).
- Move the flashing cursor to the various digits and make the setting with the
function keys or the JOG control.

Function key display Meaning

O0to 9
( -29 to +29 for the most significant
© digit and exponent.)

v‘ - If the setting was made so that lower limit = upper limit, the evaluation
e result is always NG for the OUT setting and always GO for the IN setting.
- When the evaluation result is NG, the calculation value for that channel is
marked with an "+" (on the display and the printout).

15.3 Making Settings for Waveform Parameter Evaluation
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Stop mode and trigger mode

- 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.

- When auto print is set to ON, the waveform is printed out when operation stops.

- When auto save is set to ON, data are stored on tape when operation stops.

- 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 | Operation
start waveform R==p |calculation evaluation stop
] |
Measurement §
end

* Trigger mode: REPEAT, AUTO

Measurement Capture Parameter Parameter NG | Operation
start waveform E==» | calculation evaluation stop
I GO
O <

’ STOP | key is pressed J/Measurement

end
* Trigger mode: AUTO STOP
Capture after 1 second
‘ NG
Measurement @ 1, Capture Parameter Parameter — Operation
start —p | Waveform _> calculation evaluation f’, S stop
l GO
Capture when
triggering occurs o 4‘—'———i
l STOP | key is pressed J/Measurement
end

When waveform parameter measurement and waveform evaluation are carried
NOTE out simultaneously, the waveform evaluation stop mode is given priority.

15.3 Making Settings for Waveform Parameter Evaluation
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15.4 Using the NG Output

- When the evaluation result is NG, an NG output signal can be obtained
between the NG terminal and the GND terminal.
- For details, please refer to the Section 21.6.

MIC EXT TRIG TRIG OUT KEY LOCK

B

.................

WMEMM

EXT—SMPL GND NG PRINT STOP START

(AR

GND terminal NG output terminal

15.4 Using the NG Ouitput
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15.5 Specifying a Range for Waveform Parameter
Calculation

- The A/B cursors (vertical, trace) can be used to specify a range of waveform
data for processing.

- When a range is specified, waveform parameters are calculated only for the
data between the A/B cursors.

- 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.

R N i
1/42¢71.556 H | [1/42+29.261 fz

i C e e

trig:
SINGLE
st LEY%L

IR I T e : 1 Calculation result for data
pre-t: o between cursors is shown
i Jtime/div:
2.5ms
x1
( 2.5me)

ift  Jshot:
7D1Y

Calculation range

15.5 Specifying a Range for Waveform Parameter Calculation
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15.6 Printing Out Waveform Parameter Calculation
Results

Calculation results can be printed out.

Method Screen: STATUS (page 3)

(paged) 97~ 4- 3 Move the flashing cursor to the printer item and set
memory div: OFF 18:46:01 it to ON.
Function ke ;
displa¥ Meaning
' N . Disable printout of parameter
_ = ' OFF " calculation results
‘ Enable printout of parameter
wave comparison: CFF OH calculation results
measurement.: ON (execute)
| R—
printer: EON OFF Y
No.l  OFF lﬂ
—
No.z  OFF D
| URU—_
No.3  OFF Ej
No.4  OFF l
wrig T

v_Il"l'? .
F-B03 191317

GYERAGE

Print Example

15.6 Printing Out Waveform Parameter Calculation Results
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15.7 Waveform Parameter Calculation and Waveform
Parameter Evaluation Examples

Example

- Using the circuit shown in the illustration, the voltage at the resistor is
measured in CH2, and the RMS (effective) voltage is determined.

- Waveform parameter evaluation is carried out to determine whether the RMS
voltage is within the permissible range that can be applied to the resistor
(1/4 W).

- When the waveform parameter evaluation result is NG, the measurement is
terminated.

- The memory recorder function is used.

J’ 10 uF
10V p-p >
@ CH1
50 Hoy — CH2
Sine wave
200 Q
174 W

15.7 Waveform Parameter Calculation and Waveform Parameter Evaluation Examples
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Setting Make the settings on the STATUS screen and the CHANNEL screen of the
memory recorder function as follows ( iz Section 5.2.1).

~

xik STATUS sex  JHETORN (pagel) ' 97- 4-14
15:26:54
time/div: 2.5ms
(40kHz)
shot: 25DIY
(recording time): (62. Bms)
format: SINGLE
dot-line: LINE
roll mode: OFF
super impose: OFF
print mode: WAVE
smooth print: OFF
auto print: QOFF
auto save: OFF
Status Screen (page 1)
sox CHANNEL xxx  MEMORY (pagel) "97- 4- 3
18:51:04
color range zoom (/div) position filter
ower ~ upper ) unit&sensor
1: 6Na Wd ¢ v daem - fGHERED
( -16v~ +100) T
2: LI 1 A v)  10.p8DIv -
( ~10V~ +10V)
3 - -
4 : -
5 1 - -
6 -
7 i m—— -
3 : -

HENEE

\.

Channel Screen (page 1)

Change the trigger mode to SINGLE so that
measurement stops when the evaluation result is NG.

\
\ (page) '97- 4- 3
trig mode: SINGLE  pre-trig: 0 18:51:56
trigger source: 0R
T T N 7.4
ko OFF flt:  OFF
ch3: -
chd : -
chh -
cht : -
ch? : -
chg @ =
external: OFF
Limer gource: OFF

Status Screen (page 2)

Make settings for CH1 in the same way

as for CH1.

15.7 Waveform Parameter Calculation and Waveform Parameter Evaluation Examples
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Method 75-05

1. Set "Waveform parameter calculation" on the
(pazed) ' 97- 4-16 STATUS screen (page 3) to ON by pressing the

memory div: OFF 20:16:27 '
2. Set the printer to OFF.

3. Move the flashing cursor to the No. 1 item and

select [RMS 1.

| averase: OFF | 4. Set the channel to CH2.
1
wave compar ison: OF ] 5. Select [ OUT ] for waveform parameter
- evaluation.
printer: . 6. Since the maximum RMS voltage that can be
Vo ot son:OUT 0. COG0EG0 ~ +7. 1005+ applied to the 1/4 W 200 Q) resistor is 7.07 V, set
No.2  OF the evaluation range as follows.
No.3 O 0.0000E+0 - 7.0700E+0
ot OF 7. Press the | DISP | key to activate the display
'f ! ) screen.
3 5 6 8. Press the | START | key to start the measurement.
B . . When an NG result occurs, the measurement is
............................................... [ * .
i terminated.

""" ' SINGLE
51 LEVEL
ovr

Cpre-t:

- o When wishing to terminate the measurement
: time’g}g;? beforehand, press the | STOP | key.

| E

RECORDER

© | udee | PASST |

15.7 Waveform Parameter Calculation and Waveform Parameter Evaluation Examples
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15.8 Parameter Calculation Details

(1) Average value
- Calculates the average value (V) of the waveform data.

- Equation:

1 n
AVE ==Y "di

2
AVE: average value
n: number of data samples
d; : i-th data of the source channel

(2) RMS value

- Calculates the RMS (effective) value (V) of the waveform data.
- When scaling is used, the value is calculated after scaling

- Equation:

S di?
RMS = \| EL—
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

- Calculates the time interval from the triggering point to the maximum value
of the waveform (in seconds).

- If there are two maximum value points, the time to the point nearest the
trigger point is calculated.

(6) Minimum value

Calculates the minimum value of the waveform.

15.8 Parameter Calculation Details



354

(7) Time to minimum value

- Calculates the time interval from the triggering point to the minimum value of
the waveform (in seconds).

- If there are two minimum value points, the time to the point nearest the
trigger point is calculated.

(8) Period
(9) Frequency

- Displays the period (s) and frequency (Hz) of the signal waveform.

- The calculation is performed by determining the middle point of the signal
amplitude and then measuring the interval from the point when that level is
crossed (in rising or falling direction) to the point when it is next crossed.

(10) Rise time
(11) Fall time

- From the captured waveform data, the 0% and 100% level is determined, and
the rise time (s) is taken as the time required to go from 10% to 90% (fall
time: from 90% to 10%).

- In the captured waveform data, the first rising slope (or falling slope) is used
to make the calculation.

- If the A/B cursors (vertical, trace) are used, the first rising slope (or falling
slope) within the range defined by the cursors is used.

Rise time
Fall time

15.8 Parameter Calculation Details
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(12) Standard deviation
- Calculates the standard deviation (V) of the waveform data.

- Equation:

o : standard deviation

AVE: average value

n : number of data samples

d; : i-th data of the source channel

(13) Area value

- Calculates the area bordered by the signal waveform and the zero position
(potential 0 V).
- If the A/B cursors (vertical, trace) are used, the area between the cursors is

calculated.
- Equation:
S="|di|-h
i=1
S : Area value

n : number of data samples
d, : i-th data of the source channel
h = At : sampling period

Shaded area is calculated

/

A cursor B cursor

15.8 Parameter Calculation Delails
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(14) X-Y area value

- Calculates the area (V?) after X-Y plotting.

- The waveform is plotted on the X-Y screen, and the area enclosed by the plot
lines is calculated.

- In single, dual, 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.

- 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

ﬁ — calculated

- Depending on the signal waveform, values for parameters (8), (9), (10), and
(11) may not be displayed.

- When the scaling function is used, scaling is first applied to waveform data,
and then the parameters are calculated. The parameter unit is determined by
the scaling unit ( @ Section 11.5).

15.8 Parameter Calculation Details
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Chapter 16
Waveform GO/NG
Evaluation

16.1 Overview
- GO (pass) or NG (fail) evaluation of the input signal waveform can be
performed using an evaluation area specified by the user.

- This can serve to detect irregular waveforms.

- When the evaluation result is NG, an NG signal is output from the NG
terminal.

- 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
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16.2 Waveform Evaluation Settings

The waveform evaluation function can be used from the following functions
and screens:

- Memory recorder function (single screen, X-Y single screen)
- 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.

a3 - 4 3 1. Waveform evaluation mode setting (wave

memory div: OFF 15:22:3% Comparison)
Select the waveform evaluation conditions (Out,
All- Out).
Function key ;
display Meaning
| averaae: OFF | . Disable waveform evaluation
— 1 OFF
wave compar ison: -%V/ . Return NG if any part of the
Stop poc 3 * waveform leaves the evaluation area
meazurement OFF . Return NG if the entire waveform

" leaves the evaluation area

_ Activate editor for setting up
- evaluation area

Edit

2. Setting up the waveform evaluation area
) ( iz Section 16.3)

Memory recorder function - Define the area to be used as reference for
waveform evaluation.

s STATLS ok age) T 4 3 - Press the [ Edit ] key to activate the editor and
19:23:21 create the area.
dot-line: LINE
3. Setting the GO/NG stop mode
print. mod: WA - When waveform evaluation is activated (Out or
st print: oFF All-Out setting is selected), the stop mode item
appears.
auto save: OFF - This setting determines whether operation is
stopped on the GO or NG result.
Function key ;
1 : Meaning
— display
wave comparison: OUT] / -
stop mode: G ""@ : Stop recording on GO result
: Stop recording on NG result
: Stop recording on GO or NG result

FFT function

16.2 Waveform Evaluation Settings
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Waveform evaluation mode and stop mode

Waveform evaluation mode I Stop mode I

GO
Stop on GO result

NG
Stop on NG result

Return NG if any part of waveform
leaves evaluation area

GO&NG
> Stop on GO or NG result

m—
ALL-OUT 7 £
Return NG if entire waveform leaves
evaluation area
oI

16.2 Waveform Evaluation Settings
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Stop mode and trigger mode

- When the evaluation mode and stop mode conditions are fulfilled,
measurement operation stops.

- When auto print is set to ON, the waveform is printed out when operation stops.

- When auto store is set to ON, data are stored on tape when operation stops.

- When memory segmentation (sequential save) is ON, data are stored in the
memory block only when operation stops.

(D Trigger mode: SINGLE

Measurement continues until stop mode conditions are fulfilled and then
stops.

Measurement Capture NG . Measurerment
start waveform Operation stop end
I l GO

When Evaluation mode: OUT
Stop mode: NG

@ Trigger mode REPEAT, AUTO

- Recording and waveform evaluation is carried out continuously.
- Press the | STOP | key to terminate the measurement.

t STOP |key is pressedJ
NG \//
Measurement Capture . Measurement
l start I—»l waveform I—»@—»‘Opemtlon stopI } endm n I
F N GO

When Evaluation mode: OUT
Stop mode: NG

4
N

A

16.2 Waveform Evaluation Settings
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@ Trigger mode: AUTO STOP

Measurement stops when trigger mode conditions are fulfilled and triggering
occurs.

Capture after 1 second

key is pressed

I Measurement Ij l Capture I : NG . \/ Measurement
start \ waveform <>==_; Operation stop end

3

Capture when
triggering occurs

When Evaluation mode: OUT
Stop mode: NG

( note ) - 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.

- 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 EH;?DE})\(;? length on/compre in%%g‘ltir:)en period
channels (DIV) ssion (s)
1 1 25 X1 Dot Approx. 1.83
1 1 25 X1 Line Approx. 1.75
2 1 25 X1 Line Approx. 1.78

- If a high setting is chosen for recording length or if compression is used, the
evaluation cycle becomes slower.

- When waveform parameter measurement and waveform evaluation are carried
out simultaneously, the waveform evaluation stop mode is given priority.

16.2 Waveform Evaluation Settings
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16.3 Creating the Evaluation Area

- The graphics editor serves to create the waveform evaluation area.
- 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 - Move the flashing cursor to the wave comparison
item.

- Press [ Edit ].

memory div: - OFF

average: OFF
| |

wave comparison: OFF]

measurement: OFF

When the editor is active, the following
commands are assigned to the function keys.
- 1/3

Function key
display

2. Editor commands

Meaning

7 1y
- | : Fill in a closed area
\_paint )

AA- AL Parallel shift
pavallel J

/—/@ : Draw a straight line

line

. Erase
erase

<X
: Switch to 2/3

topage 2/3)

- 2/3
Function key

display Meaning

|

A
2

: Import waveform into editor

ol
i
=l
=
o
ol

5
<

: Display filled-in area in reverse

-
(1]
S
(-]
=
|
©

3
]

. Clear screen

o
=
=
o
)
=] |lo
e

. Clear area
clear area

A | . switch to 3/3
to page 3/3

16.3 Creating the Evaluation Area
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- 3/3
Function key display Meaning

m———y

texecy| - Undo immediately preceding

indo * command
TN

Mmoot

S TEE,
E? @ : Store area in memory

save area
S E————

@Q : Quit editor

end

: Switeh 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
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16.4 Editor Command Details

III F’Elil1t ................................................................................................ F:L1r1(:tic)r] F(EB)/ (jif;F)lEi)/: 1 /:3

Fills in an enclosed area.

Method

. i
bf-t l F1 1. Press [ paint ].
dln

| % EiE 2. Use the CURSOR keys to move the g mark to
the area to be filled in.

3. Press the [ exec ] key. The area completely
enclosed by lines is filled in.

Function key
display

ﬁ -1 Execute paint

{exec)

Meaning

a7\ 3 \ )

(exec) Ty

i
N

ﬁ : Terminate paint mode
ia;\ exit

exit

. 4. Press the [ exit ] key to terminate the paint
x Edit x mode.

NOTE

If the area is not completely enclosed, adjacent
areas will also be filled in.

{exec)

(b

16.4 Editor Command Details
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Para”e' shifi ................................................................................. Function key dlsp!ay: 1/3

Shifts the line pattern in parallel direction, to create an area.

Method

ﬂ /\ & ’\’\ F:Z
\
L parallel ] 1. Press [ parallel ].

2. Set the amount of shift.

P | * Bdit x
- Use the function keys or the JOG control to set

ratel]| o the value.

wen T - Use the [ move csr ] key (or the CURSOR keys)
@34%: to set the shift amount in the up/down/right/left
Lt directions.

05, adiv - Minimum shift increments are shown in the

following table.

Function Screen Movement
Single
Memory recorder 0.04
X-Y single
Single
FFT 0.05
Nyquist

Function key

Meaning

o

: Increase shift amount

. Decrease shift amount

. Cycle the cursor through
" up/down/right/left

Ceedd)

2332

%
g:

S
{=]
(=]
© 522
(x}
{23
=

parallel

+
high "> | . Execute parallel shift
@dow iv (exec)
00. 00div 0 ) .
right : : Terminate parallel shift mode

1. Badiv
left
06. 00div

it

o
¢

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
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. LIN@ Function key d|8p|ay 1/3

Serves to draw a straight or polygonal line.

Method

l @ 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 Meaning

. Set the point under the & mark as
* start/end point

. Cancel the immediately preceding set
° point

: Terminate line mode

4. Move the @ mark. A line is drawn between the
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.

16.4 Editor Command Details



367

-------------------------------------------------- Function key display: 1/3

Serves to erase unwanted sections.

Method

L__Jﬂ F4
erase

* BEdit %

exit

b by Bdit x

. Use the CURSOR keys to move the [

. Press [ erase ].

mark to
the start point of the section to be erased.

. Press [ set].

Function key
display

Meaning

: Set the eraser

L___
EXIT)

t : Terminate erase mode
BX1

. Move the mark to erase the unwanted

section.

. Press the [ exit ] key to terminate the erase

mode.

16.4 Editor Command Details
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B Import waveform o Function key display: 2/3

Loads a waveform already stored in memory into the editor.

Method

C ol Edit x

l

[ ]-PA I F1 Press [ storage ].
storage The waveform that was displayed on the screen is

loaded into the editor.

'NOTE

The imported waveform is shown in a different
color from the original setting.

16.4 Editor Command Details
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Function key display: 2/3

Reverses the colors of a filled-in area and the surrounding area.

Method

;_*Edit*

|
. storage
erse

Press [ reverse ].

Displays filled in area in reverse.

Edit x

o page 3/3

16.4 Editor Command Details
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. Clear SOIPEEIY - o rrrrrro e Functlon key dlSp'ay. 2/3

Clears the entire editor screen.

Method

* Bdit x

16.4 Editor Command Details
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Function key display: 2/3

Clears a specified rectangular area of the editor screen.

Method

‘gvxEdit*

. Press [ clear area ].

. Use the CURSOR keys to move the ¢ mark to the

start corner of the area to be erased.

. Press [ set].

Function key

display Meaning

: Set start/end corner

: Terminate clear area mode

. Move the & mark to the end corner of the area

to be erased.

. Press the [ set ] key again. The rectangular

area is cleared.

. Press the [ exit ] key to terminate the clear

area mode.

16.4 Editor Command Details
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. Undo ............................................................................................. Function key d'splay: 3/3

- Serves to undo the immediately preceding command.
- Undo is applicable to all commands except STORE and QUIT EDITOR.

Method

x Edit *

saye area

e

end

NEl

i| \topagelss

Clears the editor 1

screen
exec) F1
undo ] Press [ undo ].

x Bdit x

_

fe-fas

save area

end

topage 1/3

Screen before "clear screen” is restored.

16.4 Editor Command Details
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Store area in memory (function key display: 3/3)

- Serves to store the created area in memory.
- After an area has been stored, it can be used for waveform evaluation.

Method Press the [ save area | key.

Created evaluation [ .
. s Stored in
— area _— l memory I

Quit editor (function key display: 3/3)
Terminates the editor.

Method
(D Store evaluation area in memory and quit editor

- Press the [end ] key and then the [ save area ] key.
- The stored area can be used for waveform evaluation.

@ Quit editor without storing evaluation area in memory

- Press the [end | key and then the [ kill area ] function key.
- The created area will be discarded. 1.

v v
[R5
® T

Save areq

Store created
== | area in MEMOrY | femm

e Editor
terminates

I

kill area

Discard created
el area . s

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
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[N L B

16.5 Using the NG Output

- When the waveform evaluation result is NG, an NG output signal can be
obtained between the NG terminal and the GND terminal.
- For details, please refer to the Section 21.6.

MIC EXT TRIG TRIG OUT KEY LOCK

EXT-SMPL GND : NG FRINT STOP START

&‘ AR <

AY

\

GND terminal NG output terminal

16.5 Using the NG Ouitput
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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.

— 10 uF
10 V p-
p-p —
f\) CH1
60 Hz S 200 Q
Sine wave 1/4 W

777

Setting Make settings on the memory recorder STATUS screen as shown below
( i Section 5.2.1).

Change the trigger mode to SINGLE so that
measurement stops when the evaluation result is NG.

sk STATUS  wokx  [TERTONRY (pagel) ’97- 4-14 \ (page?) '97- 4- 3
. < . .
15:26:54 trig mode: DRINER]  pre-trig: a% 2:37:12
trigzer source: OR
time/div: 2. B g
(4BkHz) log ri
analog trigger -
shot: 2501V cﬂl : LEV%L lev: @V slope:? Lo CHO-16
(recording time): (62.5ms) flt: OFF
chz : OFF
ch3: =
chd : -
format: SINGLE
dot-line: LINE chh @ -
roll mode: OFF
super impose: OFF chg: -
ch? @ -
print mode: WAYE
smooth print: OFF ch8 : -
auto print: OFF
auto save: OFF
ALTO
| »stop
external : OFF auTo stop
timer source: OFF
Status Screen (page 1) Status Screen (page 2)

- Set all items on STATUS screen (page 3) to OFF. (Settings for waveform
parameter calculation and evaluation are to be made later.)
- Set all items on STATUS screen (page 4) to OFF.

16.6 Setting Example for Waveform Evaluation
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sk CHANNEL sk (pagel) '97- 4- 3
70:38:13
color range zoom (/div)  position filter
( lower ~ upper unitsensor
Lo m 1 ¢ nm - [
( ~10v~ +16V) Py i A
2: 0 ] (28 10.0EDIV -
( 200~ +20m)
3 — -
4 : -
S
6 : -
7 — -
S . -
Channel Screen (page 1)
Method
B ¥ .t\] . . . .
A | 1. After having established the settings described
rig:,
SINGLE above, record the waveform to be used as

s IR
_ i reference.
pre-t:

time/div:
; 2.5mg
i x1
¢ 2.5ms)
ot:
25DV

16.6 Setting Example for Waveform Evaluation
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(paged) "97- 4- 3

memory div:

OFF

20:40:51

average:

OFF

wave comparison:
stop mode:

NG

measurement:

OFF

Sy Rait s

) »
B undo

_

-,

Save area,

| \topage1s3

2. Move the flashing cursor to the waveform
comparison item on the STATUS screen (page 3).

3. Set waveform evaluation to OUT () and the

stop mode to NG ((F2 )).

4. Move the flashing cursor to the waveform
comparison item and press [ Edit ].

5. Press [ storage ] (2/3) to import the reference
waveform into the editor.

6. Press [ parallel ] (1/3).

- Shift the displayed waveform vertically and
horizontally to create the evaluation area.

16.6 Setting Example for Waveform Evaluation
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x Edit x

parallel

hizh

bl
ow
01.08div
right
06.Badiv
left

0. gbdiv

7. Use the [ move csr ] key or the CURSOR keys

to set the amount of up/down/right/left shift in
DIV units.

- Since the scale is 1 V/DIV, make the following

settings to obtain a 1.0 V range in the up/down
directions.

Up: 1.0
Down: 1.0
Left: 0
Right: 0

8. Press [ exec ] to carry out the parallel shift.
9. Press [ 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 | DISP | 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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Chapter 17

Memory Segmentati

on
n

Functi

17.1 Overview

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

- The memory segmentation function has two modes: sequential save and multi-
block.

Sequential save function

- Memory space is divided into blocks.

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

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

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

Multi-block function

- Memory space is divided into blocks.

- Waveform data can be stored in a selected block.

17.1 Overview
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17.2 Using the Sequential Save Function

- Input signal capture is carried out continuously using the trigger, storing

waveform data successively in each block.
- Any block in which an input signal is recorded can be called up on the display.

During measurement, the display and print functions are totally disabled until
data have been recorded in all blocks.

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

.

| | | | ‘él I/

[ 1 { 1 ! 1
Recording length Recording length Recording length

Brief phenomena may not register

-+ +Dead time (interval in which no sampling occurs due to display
and print processing)

+ Using sequential save

I | [ ] |
! | [ | 1
Recording length Recording length Recording length Recording length

T i
VAV

Data are divided into blocks and recorded in memory.

17.2 Using the Sequential Save Function
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Method Screen: STATUS (page 3)

1. Memory segmentation settings
(pazed) "97- 4- 3

wrory div: 8 | 2465 Select [ F2 | [ SEQUEN |.
i e 3%<\\ o TUNTORASY Meaning
oo \\ 3 oEr . Disable memory segmentation
EE . Enable sequential save function

average: OFF l

@,@,@| . Enable multi-block function
HULTI " (7 Section 17.3)

wave compar ison: OFF

measurement.: OFF
oy
58 o
N

\

2. Number of memory blocks
- 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 (DIV), number of units, and maximum
number of memory blocks" on the next page).
- The user can select how many blocks to use out of the total available number.

- Use the function keys or the JOG control to make this setting.

Function key display Meaning

+ 2 to maximum number of memory

@ blocks

3. Display block setting
- Set the number of the memory block to display on screen.

- Make the setting in the same way as in step 2.

17.2 Using the Sequential Save Function
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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

length (DIV) 1ch 2 ch 1ch 2 ch 1c¢h 2 ch 1ch 2 ch
20000 1 — - — -
10000 1 1 — — —
5000 3 1 1 — —
2000 7 3 1 1 -
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| HELP | key can be used to change the displayed memory block or to call
up information about the usage status of memory blocks ( 1= Section 20.4).

Relation between trigger mode and sequential save

@ Trigger mode SINGLE

- When the key is pressed, waveform data are stored sequentially from
block 1 onwards.

- When the specified number of memory blocks has been recorded, measurement
stops.

- After measurement is completed, the waveform of the block selected for
display is shown on the screen.

Be - - -Trigger [T [T [T

[ Record | Record Record ’,

| (O |

Measurement start  Block 1 Block 2 Specified block End

17.2 Using the Sequential Save Function
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® Trigger mode REPEAT

- When the key is pressed, waveform data are stored sequentially from
block 1 onwards.

- 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.

- 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.)

- Pressing the key once during measurement causes measurement to
stop after the specified number memory blocks.

- Pressing the key twice during measurement causes measurement to
stop immediately.

B - -Trigger T i T ﬁ
{ Record N Record NI Record N Record NI
Measurement start  Block 1 Block 2 Specified block Block 1
Measurement ends at specified block when key was pressed.

® Trigger mode AUTO

- 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.

- 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.

- 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.)

- Pressing the key once during measurement causes measurement to
stop after the specified number memory blocks.

- Pressing the key twice during measurement causes measurement to
stop immediately.

- . Bl or after Bl or after B2 or after B or after
-+ Trigger 1 second 1 second 1 second 1 second
A4 Y4 Y4 A4
Record Record Record Record
| > —— > =
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
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@ Trigger mode AUTO STOP

- When the | START | key is pressed, only waveform data which were captured by
triggering are stored sequentially from block 1 onwards (not waveforms
captured at regular intervals).

- When the specified number of memory blocks has been recorded, measurement
stops.

- After measurement is completed, the waveform of the block selected for
display is shown on the screen.

B .. -Trigger [T [T [T
i Record Record Record |

| > -

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
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17.3 Using the Multi-Block Function

- Memory is divided into blocks which can be freely selected by the user for
storing measurement data.

- Data stored in any block can be called up on the display.

- 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

0 Any block can be called up
“ M on display

=

—t
/\/

T W Store in memory

YAVAY

Measurement

Method Screen: STATUS (page 3)

1. Memory segmentation setting

(page3) '97- 4- 3
, : gz Select [ F3 ][ MULTI 1.
memory div: L MULTIOBLEC
divisions: 5 Function key ;
usiiﬂélgiggi: ] — | 2 dlSplay Meanlng
ref block: OFF \\_ 3
— S
3 1 ~ 4 l oEF : Disable memory segmentation
m-mem| Enable sgquential save function
SEQUEN ( 7 Section 17.2)
‘ average: OFF B
[~ . Enable multi-block function
wave comparison: OFF HULTI
measurement: OFF C
C
SEQUEK

)

17.3 Using the Multi-Block Function
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2. Number of memory blocks setting

- Determine into how many blocks the memory is to be divided.
- Use the function keys or the JOG control to make this setting.

Function key
display

Meaning

3,7, 15, 31, 63

LUt

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

- Select the number of the memory block for display.
- Use the function keys or the JOG control to make this setting.

Function key

display Meaning

e

1 to highest memory block number

@

ULk

4. Reference memory block

- Select a memory block whose waveform data are to be superimposed on screen
with the memory block selected for display.
- Use the function keys or the JOG control to make this setting.

Function key

display Meaning

OFF, 1 to highest memory block number

17.3 Using the Multi-Block Function
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Reference

( NOTE )

Reference

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
to be used
Number of 1ch | 2ch | 1ch | 2¢ch | 1ch | 2¢h | 1¢ch | 2ch
memory blocks
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 —

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.)

The | HELP | key can be used to change the displayed memory block or to call
up information about the usage status of memory blocks ( 7 Section 20.4).

17.3 Using the Multi-Block Function
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Chapter 1
m Averaging gkl

18.1 Overview
- The averaging function allows capturing several instances of a waveform and
determining the average.
- This makes it possible to eliminate noise and irregular signal components.
- Averaging is available for the memory recorder and FFT functions.
- Time axis waveform averaging (memory recorder, FF'T)
- Frequency axis waveform averaging (FFT)
- Frequency axis waveform peak hold (FFT)

- The higher the number of averaging instances, the more effectively will noise
be suppressed.

Time axis waveform averaging

Averaging
result

18.1 Overview
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Frequency axis waveform averaging

Averaging
result

v

18.1 Overview
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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.

Gased) o 2. Use the JOG control or the function keys to set

the averaging count.

memory div: OFF

Function key
display

O
=—t—2 L OFF, 2, 4, 8, 16, 32, 64, 128, 256
©

Meaning

I average:

wave comparison: OFF

measur ement.: OFF

After starting the measurement, the averaging
count and the current waveform data count are
shown on the screen.

- Averaging does not apply to logic input channels,
which simply show the last captured value.
- When the memory segmentation function is used,

averaging is not available.

- Averaging and waveform processing cannot be

carried out simultaneously.

: : - Waveform processing can be carried out for an
averaged waveform after measurement is
completed.

Cb AVE: | (164:32)
N oA
T

Averaging time  Specified number
of times

18.2 Setting the Averaging Function
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Averaging and trigger mode

(D Trigger mode: SINGLE

1. After the| START | 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 | STOP | key, the
averaging result up to that point is displayed.

Waveform averaging count
= specified number

\

Trigger Averaging
'.”F)UtI conditions V\éi\ﬁf_ﬁ;m (summing Display End
signa fulfilled averaging)
T (for recording length)
f Waveform averaging count = less than specified numberj

@ Trigger mode: REPEAT

1. After the | START | 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 | STOP | key, the
averaging result up to that point is displayed.

After specified count TOP | kev i
t Averaging ( ey is pressed
(exponential \[
nout Trigger Waveform averaging)
S%E:Jal c?r}fq‘ilti%ns capture (for Display End
ulfille recording length) Averaging
(summing

(for recording length)/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
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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
1 ch 2 ch 1ch 2 ch 1 c¢h 2 ch 1 ¢h 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
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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.

+ Time axis waveform averaging
Captured waveform data are averaged, and the averaged value is used for

FFT processing.

* Frequency axis waveform averaging ;
FFT processing is performed first, and the resulting data are averaged.

1. Move the flashing cursor to the average item on
the STATUS screen or the average item on the

display screen.

2. Use the function keys to select the type of

averaging.

- 1/2
Function key
display

OFF

S T
Linear ave
(time axis)

T-LIH

S ¥
Exp ave
(time axis)

T-EXP

T o o
Linear ave
(freq axis)

F-LIN

to page 2/2

- 2/2
Function key
display

Tom arie
Exp ave
{frea axis)

F-EXP

Peak Hold
(freq axis)

F-PEAK
{__4

NR

Method Screen: STATUS (page 1), DISPLAY
wx STATUS sk FFT (pagel} '97- 4-3
20:53:25
FET mode: 1CH EET
max. frequency: 4@kHz
window: RECTANGULAR
format: SINGLE
peak: OFF
e:
averag TIME- LINEP 1 , 2
—
reference: NEW DATA \
~3, 4
(mode) Wl (y-axiz) (x-axis) ll]
. o Lil_'lear ave
2]: STORAGE CHl  (Linecar) (Time) |ECLCESEN
T-LIH
Exp ave
{time axis)
T-EXP
(scale) (lower) (upper) (units) Tinear ave
{freq axis)
gl:  AUTO  +0. OOBAE+0D +1. OPOPE+ED [V ] F-LIN
[
1o page2/2
% FFT *
[1ch, new]
1ﬁIEEPEAT
51 LEVEL
av
gl: STR y: (Linear) x: (Time)  CHI pre-t:
freq:
40kHz
window:
1 RECTAN
average: /1 , 2
........ . -i!mZ
csr: OFF 3 4

:

OFF
B Linear ave
| (time axis)

Exp ave
(time axis}

W _I-EXP

‘[ Linear ave

{freq axis)

F-LIK

[

topage 2/2

to page 1/2

NOTE

Meaning

Disable averaging
Perform time axis waveform
summing averaging

Perform time axis waveform
exponential averaging

Perform frequency axis waveform
summing averaging (*3)

Switch to 2/2

Meaning

Perform frequency axis waveform
exponential averaging (*4)

Frequency axis waveform peak hold
(*5)

Switch to 1/2

For details on frequency axis waveform summing
averaging (*3), exponential averaging (*4), and
peak hold (*5), refer to Section 18.3.

18.2 Setting the Averaging Function
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3. After the settings of step 2 are completed, move

K BT x the flashing cursor to the count item.
g 4. Use the function keys or the JOG control to set
oG the averaging count.

7
2l: LIN y: LOG-MAG x: LOG-Hz CHL pre-t:
+40.000 B o Function key

freq: dlSplay

B vindow:
TRECTAN @)
. S

average:
1

Meaning

1 2, 4, 8, 16, 32, 64, 128, 256, 512,
& J 1024, 2048, 4096

-160.00 dB
100Hz 40kHz

average (1037
\Y - When averaging is used together with the
Averaging time Sfptc-;cified number waveform evaluation function, waveform
o1 times evaluation is carried out after the specified
averaging count is completed. The same applies
to the auto store and auto print functions.
- 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 | START | 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 | STOP | key, the
averaging result up to that point is displayed.

= specified number

Trigger Waveform . . V
lsl.[]g%lgl I_'I Conc?igons I‘*l capture I—»|Averag|ng I"’l‘lﬂ—ol Display I—>I EndI

/1

' Waveform averaging count = less than specified number

(Waveform averaging count J

18.2 Setting the Averaging Function
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@ 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 | STOP | key, the
averaging result up to that point is displayed.

]' STOP | key is pressed

Input Trigger Waveform
signal conditions capture Averaging 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

- Captured data first undergo FFT processing. Then averaging is performed and
the result is displayed.

- 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.

@ Trigger mode: SINGLE

= specified number

Input Trigger Waveform . .
condgi?ions I—> capture FFT Averaging Display End

1
/L

l Waveform averaging count = less than specified number

‘ Waveform averaging count

18.2 Setting the Averaging Function
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@ Trigger mode: REPEAT or AUTO

[ key is pressed
v

Input Waveform . .
I sigpnal I »| capture IAveragmg I Display End
l Data are cleared after specified
number of samples were taken
® Trigger mode: AUTO STOP
If triggering occurred at least once
Waveform averaging count = specified number

Waveform

capture | ‘_ = End

Display

Input .
I sigpnal I ) L 'Averagmgi

l Data are cleared after specified
number of samples were taken

If triggering
does not occur,

press | STOP
key

l If no triggering occurredjj

18.2 Setting the Averaging Function
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FFT analysis mode and averaging
Symbols in the table have the following meaning

®: Setting is valid
—: Setting is invalid (has no effect)

. v Time axis Frequency axis
FFT analysis mode Y-axis averaging averaging Peak hold

Storage waveform (Linear) ° ° —
Linear spectrum LIN-REAL o ° -
LIN-IMAG ® ® —
LIN-MAG e ® )
LOG-MAG ® ] [ ]
PHASE [ ] — —

RMS spectrum LIN-REAL ° °
LIN-IMAG ® [ ] -
LIN-MAG ® ® ®
LOG-MAG e ® ®
PHASE [ ] - —
Power spectrum LIN-MAG ° o °
LOG-MAG [ ] ® ®
Auto correlation function (Linear) ) ) )
Histogram (Linear) ) — -
Transfer function LIN-REAL ° — -
LIN-IMAG ® — —
LIN-MAG () ® e
LOG-MAG ® ® e
PHASE ® — —
Cross power spectrum LIN-REAL o ™ —
LIN-IMAG ® ® -
LIN-MAG e ® ®
LOG-MAG ® e ®
PHASE (] - —
Cross correlation function (Linear) [ ) °
Unit impulse response (Linear) o ) °
Coherence function (Linear) [ ) )
Octave analysis LIN-MAG ° ° °
LOG-MAG ® ® ®

* Same for linear spectrum, and cross-power spectrum with Nyquist display.

18.2 Setting the Averaging Function
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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 - 1)An——] + Zn,
n
n: Averaging count

A, Result of n times averaging
Z.: nth measurement data

An -

(*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——l + 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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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:
- Line cursor (vertical)

- Line cursor (horizontal)

- 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
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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:

- Line cursor (vertical) (not available for FFT)

- Line cursor (horizontal) (not available for FFT)

- 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.

Vertical cursor

Horizontal cursor

time from the trigger point

frequency taking t as the
period

voltage difference from 0 V
or temperature difference
from C

time interval between the
A and B cursors

frequency taking t as the
period

voltage difference or
temperature difference
between the A and B
cursors.

Value
t
AorB 1t
t
B-A
1
Cursors
A B

i ?:t:'*?ﬁ.%@m’s :

BlAtt=+15.8ns
Hr

FaSSn v 1 B @l

[B-Riv=+11.063 ¥ |

x MEMORY * |~

trig:
SINGLE
1S1  LEVEL
e

pre-t:

N inesdive
‘ ; 2.5

. Bmg
. %1
(  2.5ms)

shot:
201y

Cursors

Line Cursors (vertical)

Line Cursors (horizontal)

19.2 Using the A/B Cursors
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NOTE

(2) Trace cursor

- The value at the point where the cursor crosses the waveform can be

determined.
- The trace point moves on the waveform of the specified channel.
® A or B value
Memory recorder, Recorder FFT
t | Time from trigger point to trace point ggg? from left edge of screen to trace
\Y Potential difference from 0 V (temperature difference from 0°C)
Frequency
@ B - A value
Memory recorder, Recorder FFT
t Time difference between the trace points
v Potential difference between the trace points
f Frequency difference between the
trace points

Trace points <———

i t=+11.275ms
v 4,520 Y,

B

BlIATt=+15. 0%ns |
a2 i3V

* NEMORY

i
i
i
i
i
i
i
f
i
i
1

,,,,,,,,,,,,,,,,,,

Trace Cursor

When using external sampling, the following value is displayed.

AorB

B-A

Number of sampling point from the
trigger point

Sampling points difference

Voltage difference from 0 V or
temperature difference from C

Voltage difference

Number of data points from left side
of graph

Data point difference

1/

No display

19.2 Using the A/B Cursors
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Method Screen: DISPLAY

fit=+11.2T9ms  © ¢ |B:t=+26.358ms ,
1/t5488,692 He © | (14537951 fiz ¢ 12486005 He

x MEMORY x
ig:
SINGLE
51 LEVEL
oy
pre-t
0%
time/div:
2.5ms
%]
¢ 2.5me)
"25D1Y
csr . o]

1. Move the flashing cursor to the csr item.

2. The function key display changes as follows.

Function key

display <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>