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Introduction

Thank you for purchasing the YOKOGAWA OR1400 Oscillographic Recorder.

This User’s Manual will acquaint you with the features of your new recorder, tell you how to use it and present other
useful information. Please read it carefully before use.

If you have already a working knowledge of pen or electromagnetic oscillographic recorders, you will find this manual
useful as a reference tool. In particular, you will find the Operation Guide (IM 783001-02E) both useful and time saving.
If, on the other hand, this is your first time to use an oscillographic recorder, you can easily become adept by reading the
guide from the beginning. Also, when you use your recorder, we suggest that you keep this manual handy for quick, on-
the-spot reference.

If you have chosen the optional GP-IB or RS-232-C communications interface, the GP-IB/RS-232-C Interface User’s
Manual (IM 781011-11E) will give you the additional information you need to set up your recorder for remote control
operation.

NOTES

« Make sure that when using this instrument in combination with a personal computer, CRT, or external key board, these
equipment have the CE-mark.

* YOKOGAWA reserves the right to change the operation or specifications of the recorder at any time without notice.

If you find any errors or ambiguities in this manual, please inform YOKOGAWA.

 No part of this manual may be reproduced or recreated, in any form or by any means, without the express prior
permissionof YOKOGAWA. 4 '

« IBM is a registered trademark of International Business Machines Corporation.

* MS-DOS is a registered trademark of Microsqft Corporation.

£
REVISIONS

{ Firstedition : February 1995 .

Second edition : March 1995 ’

Third edition : December 1995

i Disk No. OR05

4th Edition : April 1997 (YG)

All Rights Reserved, Copyright © 1995, Yokogawa Electric Corporation

: IM 783001-01E 1



Checking Model Code

When you receive your recorder, check the information on the nameplate to confirm that it is as specified by your order.

The nameplate is located at the rear panel.

Model Code
783001 : OR1400 Oscillographic Recorder
$2 : Style number

Suffix Code
Code Specification
-D UL, CSA standard power supply cord
-F VDE standard power supply cord
-R SAA standard power supply cord
-J BS standard power supply cord
/C1 GP-IB interface
/C2 RS-232-C interface
/D2 °F display
/N4 Logic input
/V1 External monitor output interface
/C5 External keyboard setup interface
Input unit

Model Description

783051 Voltage input unit

783052 Universal input unit

783053 RMS converter unit

- 783054 Strain input unit

783055 Frequency input unit

783056 Power line freq. input unit

IM 783001-01E
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Checking Accessories and Appearance
Your recorder should be accompanied by the standard accessories indicated in figure “Standard Accessories”. Check that
all are present in the correct quantities. When other accessories, specified by your order, are present, check these also.
Consumables should be present too and are indicated in figure “Spares”. Also check the external appearance of your
recorder to ascertain that no damage has occurred. If you discover any problem concerning the quantity of accessories or
external appearance, contact your sales representative.

Standard Accessories

[ Clamp filter (large)
‘ for power cord
A1179MN

one power cord

Clamp filter (large) Clargp filters (small),
for / CS option for / N4 option »
AT179MN A1194MN Z-fold chart User’s manual /
: Operation guide
Optional Accessories
measurement input cable DIN-NDIS cable Logic probe
J— ‘ Logic probe
S lead ..
. P @ 702911
366926 366963 781954 ‘
| B9STOPX ?
BYSTIKX

-Rackmountkit ~ JIS 781931 power unit
: ANSI 781932
* Chart tray 781935 conversion adapter
! « Soft cover 781905
« Data conversion software 781911
. « Data analysis software 781912
+ Data logging soft 781915
| ata logging software 365961
Spares

Z-fold chart

fuse A1352EF

)
&

gz

BI987AL
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Safety PrecautiOns |

This is a Safety Class I Instrument (provided with terminal for protective earthing).

The following general safety precautions must be observed during all phases of operation, service, and’ repair of this
instrument. Failure to comply with these precautions or with specific WARNINGS given elsewhere in this manual
violates safety standards of design, manufacture, and intended use of the instrument.

YOKOGAWA ELECTRIC CORPORATION assumes no liability for the customer’s failure to comply with these
requirements.

e

General definitions of safety symbols used on equipment and in manuals.

To avoid injury, death of personnel or damage to the instrument, the operator must refer to an
explanation in the user’s manual.

" Power switch is ON, and therefore power is being supplied to the instrument.
Power switch is OFF, and therefore power is not being supplied to the instrument.
AC power supply

Grounding Function Terminal

WARNING A WARNING sign denotes a hazard. It calls attention to a procedure, practice, condition or the
like, which, if not correctly performed or adhered to, could result in injury or death of personnel.

CAUTION A CAUTION sign denotes a hazard. It calls attention to a procedure, précticc, condition or the
like, which, if not correctly perfoxmed or adhered to, could result in damage to or destruction of
parts of the product.

*

I I | reo-B> 1

WARNING : ‘

Power Supply
Ensure the source voitage matches the voltage of: the power supply before tumlng ON the power.

Power Cord and Plug }

To prevent an electric shock or a fire, be sure to use the power supply cord and the 3-to-2 pin adapter
supplied by YOKOGAWA. The main power plug must be plugged in an outlet with protective grounding
terminal. Do not invalidate protection by using an extehsion cord without protectlve grounding.

Protective Grounding
Make sure to connect the protective grounding to prevent from an electric shock before turning ON the power.

Necessity of Protective Grounding
Never cut off the internal or external protective grounding wire or disconnect the wiring of the protective
grounding termmal Doing so poses a potentlal shock hazard. ;

,.
Fuse

To prevent a fire, make sure to use fuses with specified standard (current, voltage, type). Before replacing the
fuses, turn off the power and disconriect the power source. Do not use a different fuse or short-circuit the fuse
holder.

Do Not Operate in an Explosive Atmosphere
Do not operate the instrument in the presence of flammable liquids or vapors. Operation of any electrical
instrument in such an environment constitutes a safety hazard.

Never Touch the Interior of the Instrument
Inside this instrument there are areas of high voltage; therefore, never touch the interior if the power supply is
connected. The cover should be removed by properly trained personnel only.

External Connection
To ground securely, insert the main power plug before connecting to measurement or control units.

Signal Cables
All signal cables which are connected to fhe OR1400 should not be used for process control.
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How to Use this Manual

This manual is divided into twelve chapters, an appendix and an index as described below.

Chapters 1 and 2 give an introduction to the recorder. Please read chapter 1 before using the recorder for the first time.

Chapters 3 through 9 describe all aspects concerning the operation of the recorder.

Chapters 10 through 12 are useful when problems occur or when maintenance needs to be carried out.

Chapter

Title

Description

1

Overview

Describes the features and functions of the OR1400
and its parts.

Before Operation

Gives a list of the package contents upon receival,
describes handling precautions and the way to install
the recorder. Furthermore, this chapter also describes
how to connect the power cord, input unit and cables
and how to load the chart.

Basic Operation

Describes how to switch the recorder on and off and
how to enter settings. This chapter also describes how
to set up the input signal settings, monitor data on the
screen,and how to set the date and time.

Real-Time Recording

Describes how to record input signals and how to set
the recording format or pnntmg of various mforma-
tion in reaane :

Data Capture

Describes how to capture data and how to store data
into the mcmory 1

Triggering

Describes how to set trigger conditions for real-time
recording, data capture or chart speed change.

Printing and Displaying
Captured Data

Describes how to display captured data on the screen
and how to print them onto the chart ; describes how
to use the mathematical function.

Floppy Disks

Describes how to save setups and measurement data
to a floppy disk and how to load them.

Miscellaneous Functions

Describes how to perform linear scaling, initialize
settings, print a setup list, start and stop by external
input, and other functions.

10

Trouble-Shooting

Describes how to find the causes of malfunctioning,
take corrective measures and act on messages.

11

Testing and Maintenance

Describes procedures on how to test some functions,
clean the printing head and replace the fuse.

12

Specifications

Lists the recorder’s specifications and functions.
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Overview

This chapter describes the features and functions of
your recorder, together with the names of components
and an operation flow.

1.1 Features

The YOKOGAWA OR1400 Oscillographic Recorder
is a completely new type of oscillographic recorder. It
improves on the high functionality you would expect
from a conventional thermal array recorder, while
giving you the excellent recording characteristics
typical of pen recorders and electromagnetic
oscillographs, without the troublesome maintenance.

< Fast, 250 mm/s chart speed which is ideal for real-time
recording.

¢ Wide, 201 mm effective recording span. Additionally
printed information, such as annotations, are
completely printed within this span. Only analog ¢
waveforms use the maximum 200 mm span.

*  Proprietary dot-overlap technology that increases the |
time axis resolution to 32dots/mm, four times more

than you get with conventional portable thermal array ;

recorders, for high-quality recording at chart speeds of |
up to 200 mm/s. '

«  High, 100 kHz sample rate that lets you record high-
speed phenomena with frequencies of up to 10 kHz.

*  Superior, user-friendly interfaces, including an easy-
to-read LCD display, a rotary knob for the “feel” of
analog controls, and key-touch operation.

*  Wide range of recording formats and additional data
print options that let you customize your printouts. -

+ 1Mdata/channel of memory for data storage (4-
channel model). Note that you can also use data
capture during real-time recording. :

* Incase of the universal input unit, you get a high
resolution, 14-bit A/D converter in the input stage, a
direct connection for eleven types of thermocouple and
a max. 8-channel multipoint connection.

< Incase of the voltage input unit, you get a high
resolution, 12-bit A/D converter in the input stage,
where the max. input range is SO0V and the max.
allowable input voltage is 350V.

¢ Using the RMS converter unit, the effective value of
AC voltages can be measured.

*  After connecting the strain gage or strain gage
converter to the strain input unit, the load,
acceleration, etc. of the strain phenomenon can be
measured.

«  After inputting a sine wave or pulse waveform signal
to the frequency input unit, the frequency of the input
waveform can be measured.

« Using the input unit for power supply frequency, the
frequency fluctuation can be measured at a 2 Hz span
and with a 0.01 Hz resolution.

«  Wide range of selectable trigger conditions for both
real-time recording and data capture.

¢  Features mathematical functions, such as waveform
math and statistical computations.

*  Optional logic input available.

» Atapproximately 6.8 kg, this portable recorder
combines light weight and high performance.

1M 783001-01E
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1.2 Functions
1.2.1 Input Capabilities

Measurement Input

All you have to do is to connect a DC-coupled voltage

or thermocouple input, and then set the input type and

measurement range on the display. You can select up
to 8 input channels, depending on your model.

Input Mode DC-coupled voltage (except for

' frequency input units), \
thermocouple input (for
universal unit only), AC-
coupled voltage (for frequency
input unit only).

Voltage Input Range Universal unit : 50mV to 50V
Voltage unit and frequency
units : 100mV to 500V
Strain unit : ImV to 20mV

Thermocouple K,JLE,T,L,U,R,S,B,N, W

Strain Input Range  100pe to 20000pe

Frequency Input 50 Hz to 10000 Hz

Range

Furthermore, you may input up to 16 logic input

channels.

Input Filters

Each channel has a 1.5 Hz cutoff frequency (frequency

of 3dB attenuation) line filter (50dB attenuation at 50/

60 Hz) and a lowpass filter (12dB/octave attenuation)

with user-selectable cutoff frequencies (except for the

RMS mode of the RMS converter unit, where there is

no filter). Always select the cutoff frequency which

best matches your measurement input.

Selectable frequencies are

for the universal input unit: 1.5 Hz, 40 Hz, 400 Hz,

4kHz

for the voltage input unit, and for DC coupled voltage

of the RMS converter unit and for the strain input unit
: 1 kHz, 100 Hz, 10 Hz

for the frequency input unit and input unit for power

supply frequency : the cutoff-frequency will
be automatically assigned
according to the
measurement range as
shown below.
Measurement Range Cutoff Frequency
100 Hz 100 Hz
200 Hz 1000 Hz
500 Hz 1000 Hz
1000 Hz 1000 Hz
2000 Hz 10000 Hz
5000 Hz 10000 Hz
10000 Hz 10000 Hz
50 Hz 100 Hz
60 Hz 100 Hz
A/D Converter

Each channel has a 14-bit (universal input unit) or 12
bit (voltage input unit), max. 100 kHz analog-to-digital
converter, which ensures simultaneity of measurement
data, high resolution and wide dynamic range.

MBINIOND |
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1.2.2 Real-Time Recording
Capabilities

You can record input measurement data from each
channel in real time directly onto the chart with a 201
mm effective recording span. You can select analog
waveform recording or digital logging recording.

Analog Waveform Recording

In the real-time recording mode, you can record
measurement data either as analog waveforms or as
numeric values.

Analog Waveform Recording Formats

Fixed Zone Recording

You can subdivide the chart recording area into 1, 2, 4,
or 8 (depending on your model) equal zones. In each
zone, you can record a single channel or a group of
channels. See figure 1.1.

Flexible Zone Recording

The recording zone of each channel can be designated
in 1 mm units within a 0 to 160 mm or 200 mm range.
This function allows channel waveforms to overlap
each other, including full overlap. See figure 1.2.

Dark/Light Trace Recording

You can set the trace intensity of waveforms to either
dark or light to help distinguish between waveforms
that over-lap each other. Note that this function is not
available for X-Y recordings.

347
g

fig. 1.1. Fixed Zone Recordin;'g Example

5.000V
6.000Y
10,00V
10.00v

ol DC 1V
1.000V/co

CH3 : DC 1OV
0,76%V/ca

il
]
C1s :
CHb :

5. 000V
5. 000V
10. 00V
10, 00V

CHa ¢

CH5 ¢
CHE *

CHI ¢

fig. 1.2. Flexible Zone Recording Example
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Inverted Recording
You can invert the sign of the Y-axis to place positive
Y-axis values towards the right hand edge of the chart.

= = &z s 3
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| _ X-Y Recording

You can observe the phase relationship between input
channels. You can print the grid, scale, message,
channel numbers and start/stop time in the X-Y
recording mode.

Feh QL 05 05:52:49 (AD 1 Samsle rate:RGkBr
an 3.000%
as e 1oV
0.655V/ca
s -5.000¥
~5. 000Y il 2 0C 10V 0.025¥/ cm. 3.000"
Single Shot Recording

You can limit the amount of chart paper used during a
single recording to one of four options, which are 0.2,
0.5,10or2m.

g
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B Additional Print Information
The analog waveform recording mode lets you record
the measurement data. But you can also print the
following additional information useful for data

observation or analysis.

Scale (see 4.8) ——————
Scale indicates the maximum
and minimum full-scale value
that can be printed and the
corresponding axis divisions.
The units previously set for
each channet are also printed.
Note that it is possible to set up
your own scale values and units
using the linear scale function.

Header (see 4.9)

This is the chart header which
can consist of up to 60
characters.

Chart Speed (see 4.3) ——
This is the chart (feeding)
speed at the time of the
recording, and time elapsed per
1cm.

Date and Time (see 4.9)
This is the date and time of the
recording. The time
corresponds with the nearest
main vertical grid line before the
first character of the printout.
When the external time code
option is used, a timetick will be
printed in front of the date and

time.

Channel Number (see 4.7)
This is the number of the
waveform channel.

1-4

Annotation (see 4.6)

This is a text field
corresponding to the
channel for printing
information such as the
name of the input signal.

It is also possible to print
other information here, such
as range settings.

Grid (see 4.5) ——/

This indicates the amplitude
and time scale gradations
for measuring waveform
amplitudes and elapsed
time. You have a choice of
four types of grid and two
types of intensity.

Event Message (see 4.6) —
This is a text field not
relating to any channel for
printing additional
information, which can be
triggered any timé manually
or by external coritrol.

IM 783001-01E




Digital Logging Recording

Digital logging recording mode lets you record the
measurement data of each channel at preset intervals
as numeric values. Note that you can choose from two
orientations of the printout, namely normal and 180°

-4
rotated. °
3
E 01:24:30 4.760 1.281 0.77 2.504  -1.217  -1.687 0.634  -0.987 s
01:24:29 0.302 1.301 0.74 2. 463 0.248  -1.572 0.290  -0.425 ‘E"
01:24:28 4.982 1.301 0.77 2.107  -0.182  -0.005  -0.032  -0.383
01:24:27 0.544 1.281  0.76 1562  -1.662  -1.061  -0.383  -1.0%4
01:24:26 4,256 1.281 0.73 0.888  -2.031  -0.920  -0.700 —— Numeric Values (see 4.13)
01:24:25 1.566 4.175 0.68 0. 148 -1. 170 ~1. 741 -0.929 -1.602 These are the measured
: 01:24:24 2.992 4.182 0.66  -0.618  -0.605  -1.438  -0.605 0.783 values of the input signal at
i 01:24:23 3.059 4.182 0.63  -1.332  -1.318 1,160  -0.255  -1.844 . .
01:24:92 1499  4.175  0.60  -1.B10  -2.05  -0.617  0.068 043¢ | Presetintervals in units
01:24:21 4357 4.189 077 -2.065 -1.863  -0.455  0.412  -1.263 determined by the scale
b . 01:24:20 0.463 4.189 0.70  -2.058  -1.312  -1.7%4 0.722  -0.15 setting.
) 01:24:19 4.989 4.188 0.68  -1.810  -1.271  -1.1%6 1031 -0.675
: {2V
Time v 1 1 W 1 1w 1w 10y 1 W ]
teh. 0LEE> CH2 CH3 CHe CHis CHB @D\ CHE

Date and Time (see 4.9) \Suppression Voltage

This is the date and time at (see 3.3.3) « Ch.ar.mel Number (see 4.7)
which the input signal was This is the suppression This is the channe! number of
measured. voltage which can be set for the input signal.

each channel.
.

Monitor Screen Functions

You can monitor the analog waveforms, numeric
values of the measurement input or logic input
waveforms-on the screen. You can use this screen to
check the recording position before recording onto a
chart. You can also use this screen to check full-scale
values for any channel during analog waveform
recording. The data on the monitor screen can also be

inverted.
Analog Waveform Display Logic Waveform Display _
Fgb.9).95 91:03 18uns Feb.02.55 22 22 ssan’s
2 4 5 8§ 7 8 -
: = Freeze . Freeze
F :
K " M
; Bk ] Btk
3 1888 | | ——
K- ] N
y I -
& n
Numeric Values Display Full-Scale Values Display
' 18nm-s 18nn-s
Feb.@1.35 @1:@3 Feb.B1.95 @1:04
1: 2.948 ¥ 1: 5.e08~ -S.e@@ U jeu
2: -1.346 V Freeze 20 2.80e~ -2.890 U 10U | Freeze
3: 2.297 ¥ Hanual 3t s.ees. -S.ee8 U e |
4: 2.539 ¥ Print 4 S.g0~ -S.00@ U 1au B
6: ___1 657 V S: 6.625~ 6.825 U gl
'\ . y P 62 5.000~ S.@g U 18U p—
' 7: 0.453 V Hemory ’ T tHenory
8: -1.004 V O 1 70 4.680~ -4.600 U . 18U
Ar M1 8 2588 -2.56@ U SU
B: 11111111
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1.2.3 Data Capture Capabilities

Memory Functions

Data Capture _

The OR1400 can sample the measurement input and
then store the sampled data into memory. You will
find this useful when recording signals that change too
rapidly to be recorded directly onto the chart in real
time. In the data capture mode, you can set the
optimum of data capture for measurement input by
varying the setting of the sample rate, memory length
and number of memory blocks to be used.

Sample Rate

This is the rate at which the input signal is sampled
and then stored into memory. The following sample
rates are selectable: 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50,
100, 200 and 500 Hz, and 1, 2, 5, 10, 20, 50 and
100*kHz (depending on your model). Using an
external sampling clock input signal, measurement
data can be sampled up to 100*kHz.

* When real-time recording is in progress, the sample
rate can be max. 50kHz.

Memory Length

This is the amount of memory allocated to each
channel for data storage. This memory length
determines the number of sampling (for example, 1000
data).

The following memory length settings are selectable :
1,2,4,8, 16, 32, 64, 128, 256, 512'k, 1M? data.

'In this case you can only use channel 1, 3, 5 and 7 for
measurements.

?In this case you can only use channel 1 and 5 for
measurements.

Memory Coupling )

You can re-locate the memory by using only a limited
number of channels. When you are filling all channels,
each channel can use a memory of up to 256kdata. +
However, when using channel 1, 3, 5 and 7 only, you
can use up to 512kdata. Use only channel 1 and 5 and
you can use up to 1 Mdata. The situation for the 8-
channel mode is as shown in the figure below. '

- M L M
512k 512k
256k 256k
T e
256k | CH1 | CH2 | cH3 [ cHe CH5 | CH6 | CH7 | CH8
512k[ CHI CH3 CH5 CH7
™ CH1 CH5

If the memory length is set to 512k or 1Mdata, the
memory will be coupled automatically as shown
above. Therefore, pay attention to connect the input
units to the proper channels.

Number of Memory Blocks

This is the number of blocks into which sampled data
is stored. Blocks are filled sequentially when you start
recording, either manually or in response to a trigger
signal. You can specify 1, 2, 4, 8 or 16 memory
blocks, depending on the memory length setting. Refer
to the figure below.

T

Printing Captured Data

You can print captured data onto the chart as analog
waveforms or numeric values. In addition, you can
choose either partial or complete recording of the
captured data. In the analog waveform recording
mode, you can also print the time scale and trigger
time.

@_.J - ?:[,HW Test Print

O

O it st
(DTrigger Date and Time

This is the date and time at which trigger conditions
were satisfied, and only appears when the scale
printing is ON.

(DEffective Chart Speed

This is the chart speed équivalent to the time scale.

(®Trigger Mark

This indicates the point of tﬁggering. When scale
printing is OFF, the trigger time appears here as well.

@ Time Scale

This indicates the scale of the time axis.

Paper Format

The size of the paper on which you are printing
captured data can be selected from the following: Strip
Chart, A4 size and AS size. See 7.1. .

Displaying Captured Data
You can display captured data as an analog waveform.

Data Capture during Real-Time Recording

You can trigger input measurement samplin¥ and then
store the sampled data in memory during real-time
recording. This allows high-resolution recording of the
events you want to capture.

IM 783001-01E
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Auto-Print Function

With the auto-print function, real-time recording is
automatically suspended and the captured data printed
directly to the chart whenever the available memory
(or memory blocks when memory is partitioned) runs
out.

A

Real-time Real-time

recording

Printing
captured data

h
i
'
‘
.
1
.
'
'
i
i
1
«
i
.
|

7 Real-time Real-time This action will

recording recording be repeated
continuously.

Trigger occurs Trigger occurs

Data capture Data capture
l l B

Printing captured Printing captured
data data
Triggering

You can set a variety of wigger conditions to trigger
real-time recording, data capture or chart speed
change.

Type

This lets you select whether to set one trigger
condition for each channel or more than one condition
for the same channel.

Action

This lets you select whether to start real-time
recording, data capturing or changing the chart speed
after a trigger occurs.

Mode

The available settings depend on the previous action
setting.

Repeat

This lets you start recording each time the preset
trigger conditions are met.

Repeat Rotate

This lets you start data capturing each time the preset
trigger conditions are met, and when the memory runs
out, previous data will be overwritten in the same
order. )
Repeat Sequence

This lets you start data capture each time the trigger
conditions are met, and when the memory runs out,
data capturing will stop.

Single

This lets you start a single recording or capture data
into memory when the preset trigger conditions are
met.

Free

This lets you start recording or capture data into
memory immediately, regardless of the current trigger
conditions.

IM 783001-01E
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Pre- or Post-Trigger

This lets you specify the amount of memory to set
aside for data sampled before the trigger (pre-trigger),
which is specified as a percentage of the total memory
length (100 to 0%).

This setting can also be used to set the post-trigger,
which specifies the time delay before a data sample
will be taken after a trigger occurs. You specify this as
a percentage of the total memory length (0 to 1000%).

AND/OR Trigger

AND

This lets you start recording/data capturing when the
trigger conditions for all selected waveforms are met.
OR

This lets you start recording/data capturing when the
trigger conditions for any of the selected waveforms
are met.

Source Channels
This lets you select the channels for triggering.

Slope (for internal trigger)
This lets you select either a leading-edge, a trailing-
edge, a low-level or a high-level trigger.

Trigger Level (for internal trigger)

This lets you select the threshold level for low-level,
high-level, leading-edge and trailing-edge triggering as
either zero or a percentage between —100 and 100.

1-7
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1.2.4 Other Useful Functions
Floppy Disk Functions
You can store captured data, waveform data on the
screen and setting parameters to a floppy disk.

iR s

Communication Interface (optional)

You can transfer measurement data and setting
parameters to a personal computer over an optional
GP-IB or RS-232-C interface. You can-also control
recording and data capture, and enter setting
parameters from a personal computer using these
interfaces. For details, refer to IM 781011-11E.

Linear Scaling

When measuring physical quantities such as distortion,
vibration, pressure, displacement, acceleration, etc.,
this function enables chart printouts or displays to use
a scale which is appropriate for the measurement
subject.

As shown in the figure below, two random scale
values (SP1, SP2) which correspond to two

- measurement voltage/temperature values (VP1, VP2)
£ are designated.

[ The scale conversion method (y=ax+b) is determined
according to these four settings.

The upper and lower limits of the full scale can be set
at the measurement range settings.

Scale value
s = VP1 VP2

Measurement Voltage/Temperature

<

Copying Setting Parameters and Annotations
When you have a number of input channels for which
you want identical control settings, you can save ti{pe
by selecting the settings for one channel and then just
copying them to other channels. Also, annotations and
linear scaling settings will be copied as well. s

Hard Copy
You can print out a copy of the current display onto
the chart.

Printing Setups
v You can print out a list of the current setup onto the
B chart whenever you want to keep a record of your

I measurement conditions. For an example of this
printout, see appendix B.

1-8

External Input/Output
The following signals can be in/output at the external
input/output terminal at the rear panel.

External Trigger Output
You can use this output to trigger other equipments,
such as other OR1400 recorders connected in parallel.
§
External Trigger Input
You can use this input signal to have yourrecorder
externally triggered, e.g. when connecting up to 4 -
OR1400 recorders in parallel.

Tig0u _ p1400

L TMaI_ oR1400
Trig

19T L OR1400

Trig In
OR1400

External trigger __TM_, OR1400

signal source Trig In
——> OR1400

L_TrigIn _ oR1400

Start/Stop of Recording, Data Capturing or Printing
Messages

You can use this input signal to start and stop real-time
recording, data capturing or printing messages.

External Chart Speel'l Control
You can use this input signal to change the chart
speed.

External Event Input
You can use this input signal to have an event mark
printed.

External Sampling Clock
You can use this input signal to input an external
sampling clock for use during data capture.

Switching the Language

The language used in the display can be selected from
English, German, French or Japanese.

IM 783001-01E




1.3 Nomenclature
1.3.1 Front Panel

-k
Q
8
3 s

LCD display Panel keys

Displays the measurement input as Are used to select and enter setting

analog waveforms or numeric values. parameters on the display and to

It also displays setting parameters and control the operation of the recorder.

any error messages. See 1.3.2 for a more detailed s

explanation.
12
! om— 1 1 - |
7 A

1200 s

R S T R s

(Oﬂmm Ousnokv] t)ksmm]
PRINT  StaRTsTOP | | STARTSTOR
oPLAY —

— =)0 s #m = wm] ™|
i YOROGAMA O

—
\

o0 la ) D

Power switch Chart paper cover Floppy disk drive

Used to turn the Contains the chart paper. See 2.6 for Used to load / save setting parameters /

power on and off. loading the paper. measurement data to and from the
floppy disk.

IM 783001-01E ~ _ 1-9




1.3.2 Key Panel |

H — Position/Range key
; o You press this part of the key to
| w Soft keys Rotary Knob select between range and ng‘_)sition
3 You press these keys to select the You use the rotary knob for setting. When position is |
corresponding setting indicated in the measurement range settings and selected, this indicator will light.
soft key menu on the screen. : position settings. You also use this See 3.3.2.
knob to select characters when entering
character strings. —Fine key ,
See 3.3.2 and 3.2. You press this key 10 select

between fine and coarse
adjustments. In combination with
the range setting, you use this
key to set the full-scale values.
‘When FINE is selected, the
indicator will light. See 3.3.2.

~

OR1=200 e

POSIMTION

g | < & >

N
—_ FINE J ] X7
\ y REMOTE ;
-_ g CHARTEND% 2
TRIGGER READY
—E=)
— = i o2
B == i SFiF <
L YOKOGAWA >
. p,
LCD display Remote Indicator Cursor keys
This is used to display the . This indicator lights when the You press these keys to
measurement input as a\nalog recorder is in the remote control move the cursor on the
‘ waveforms or numeric values. It also mode. screen in the direction as
- { displays control settings and any error ¢ indicated by the keys.
P messages. Chart End Indicator
: This indicator lights when the
B recorder has run out of paper.
t See 2.6.
R Trigger Ready Indicator ————
This indicator lights when the trigger ‘

: conditions are set. It turns off when
. the trigger fires.

LCD Contrast Controlier .
When you press the MENU-key, operating the rotary knob results in changing the contrast of the display. *

Print format A
Memory format #2

Trigger e
Load / Save 3

Flexible zone adjust
Retrieve calculation | *¢
Comment

System LCD contrast ff . aﬂ 5

1-10 IM 783001-01E
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Monitor key Memory Print / Display key
You press this key to switch You press this key to start printing
between monitoring analog captured data.
waveforms, numeric values or full- In combination with the Shift key,
scale settings. pressing this key will result in displaying
See 3.4. captured data on the screen.
See 7.1 and 7.6.
A}
, Menu / List key Memory Start / Stop key
¢ Pressing this key will take you to You press this key to start and stop
the menu for entering settings. data capture of the measurement
In combination with the Shift key, data.
pressing this key will result in See 5.5.
printing a list of control settings.
See 3.2 and 9.4.
Record Start / Stop key
£ You press this key to start and stop
real-time recording.
See 4.2.
A
'&.‘
7 : )
s N N a
{ CHART OMEMORY OMEMORY | | ORECORD
MONITOR MENU SPEED PRINT  START/STOP | | START/STOP
LIST HARD COPY DISPLAY —>
- S —J
e a r N
O SHIFT CH1 CH2 CH3 CH4 FEED
LOCAL CHS CHE6 CH7 CH8
___ U _J
N J -
Shift / Local key Channel keys Feed key
You press this key to get the second You press these keys to display the You press this key to feed the
function of a dual key. When pressed, Input Setting screen for settings such chart. The chart will be fed as
the indicator will light. as input type, measurement range and long as this key is being pressed.
When the recorder is in the remote full-scale values for that channel. When pressing this key after the
mode, pressing this key results in To display this screen for the SHIFT-key has been pressed, the
canceling the remote mode and channels 5-8, press the SHIFT-key chart feed will proceed until the
activating the local mode. first. next perforation line appears.
See 3.3.
Chart Speed / Hard Copy key

You press this key to set the chart speed.

In combination with the Shift key, pressing
this key will result in making a hard copy of
the screen.

See4.3and 9.5.
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1.3.3 Rear Panel

GP-IB or RS-232-C
connector (optional)

RS-232-C interface.

(option)

keyboard.
Measurement input unit

Can be six types of unit. Maximum 8 channels. Used
to connect your voltage or thermocouple sources

Used to connect a GP-IB or

etc..
i
py
A o) /ﬂ
H b | apano ;%%A ®

[

MONITOR]

@n
©)t

fawy
1 ¢

[

PULL

%

[ _cAs__J{_cn7_ [ cne [ _cns [ cna J[_ch3 J[ cnz J{ ~en1 ][

EXT INPUTIOUTPUT &~ ]

RATING
100-120V AC~50/00He
300VAMAY

FUSE 250WTan

o A
® '
70 AVOID ELECTRIC SHOCK.PROTECTIVE GROUNDING
- CONDUCTOR IN THE POWER BUST BE CONNECTED
[WODEL]—ETiLE] 70 Grouwp. !
0o HOT RE COVERS,RERER SERVICING TO PROPERLY
L [SUFFIX] TAANED PE g
—— INPUT. POWER BIFORE REPLACING FUSE.
® NO.| TO AVOID FIRE PLACE ONLY WITH SPECIIED
= O Woawm lapan | | TYPE AND RATED FUSE.

] :

Nameplate External Input/Qutput Fuse
Shows the model number terminal 250V / T4A
and suffix code. Used for connecting an

external clock, event
printing, recording using an
external control, etc.

NOTE
This figure shows 8 connected universal input units.

R e

Connector for external keyboard

Used for entering settings by

External monitor
output terminal (option)
Used to display the
OR1400 display on a PC
Or monifor.

Logic input connector
(optional)

Used to connect your
logic input channels.

| Trace density controller

Tum clockwise to get
darker traces.

|~ Grounding function

terminal

This terminal should be
used as a “function”
ground only and cannot
be used as a “protective
grounding terminal”.

AC supply connector

Used to connect the AC
supply cable.

IM 783001-01E
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1.4 Operation Flow Chart

This section describes an operation flow chart, which
makes it easy to keep an overview of the settings you
are about to do.

The OR1400 mainly performs four functions:
« Real-time recording
+ Data captire
o Printing captured data
+ Displaying captured data

The flow chart below shows you the operational flow
and where to find information. Reference page
numbers are printed in bold script.

Start

‘ C

[ Turn on power

fe—

] Select input channels |

| Set input parameters |

No

A
Set the measurement range and
full-scale values .

{ Finished setting parameters? >—!

lYes

(

capture?

Real-time recording or data

Real-time recording

[

33

33

3-4

> Daia capture

MOIAIOAD |

L Set recording format | 41 Set sampling conditions 5-1
< Shot recording? No ]
| Yes 412 [ Set trigger conditions | 61 -
[ Set shot length | [
[= 1 Data capture | 54
Set print on/off for supplementary 4-1 i
infom|1ation ‘ < Print or display captured data? > Display
< Use triggering? No Print
[ Yes 6-1 ;————]
| Set trigger conditions 1 [ Set printout parameters ] 71 | Display captured data
f [ 7-7, 7-10
| Set chart speed ] 43 | Set recording format | 7-1
| I
< Print annotations? Jﬂg Set print on/off for supple- 741
[Yes mentary information
| Enter and print annotations |  [4-6 |
| : 4 Print annotations? >M
" Print header/comment? >N, [ves 46
. [ ves ’ | Enter and print annotations |
[Enter and print headericomments | | +3 I -
|= {Print headericomment? >0
[ Start recording | 43 [ Yes 48
[ Enter and print header/comments |
| Realtime recording | I
. Select controi setting for
printing captured data
|
| Printoutcaptureddata |
The numbers in bold script show the page numbers.
1-13
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Before Operation

This chapter describes the preparations to be made
before you can operate the OR1400 recorder. Please
read this chapter carefully before installing and using
your recorder.

2.1 Handling Precautions

2.1.1 Handling Precautions for the

Recorder

input Terminals

‘Do not bring any objects charged with static electricity

- near the input terminals. This might cause
malfunction.
Do not jar the input terminals. When a shock is given -
to a terminal, this might be converted into electric
noise and input.

Input Cables .
In order not to pick up any induction noise from the
power cable, we recommend to keep the input and
output cables as far away as possible from the power
cord.

Ventilation
Always keep the ventilating louvers and cooling fan
outlet unobstructed to prevent internal heat buildup.

Display

Remove the protective film covering the LCD display
only after having set up the recorder. The LCD display
lasts for about 20.000 operating hours. When the LCD .
display is used for more than this, the brightness of the
display may become weaker. In that case the display
needs to be replaced. Contact your sales
representative.

Cleaning

Do not use volatile chemicals when cleaning the case,
operating the panel or other portions of the recorder.
Do not allow rubber or viny! to remain in contact with
the recorder for extended periods of time.

Always use a dry, soft cloth for cleaning.

When Moving the Recorder

Ensure that power cord and input cables are
disconnected. When carrying the recorder, use the
handle. When the recorder is being moved while the
chart is loaded, it is possible that the chart setting may
be disturbed. Therefore, when having moved the
recorder with the chart loaded, make sure to adjust the
chart loading, following the instructions in 2.6.

. After Use
Ensure that the power is unplugged.

in Case of Malfunction

Never continue to use the recorder if there are any
symptoms of malfunction such as unusual sounds,
smell, or smoke coming from the recorder.
Immediately disconnect the power supply and stop
further use of the instrument. If such abnormal
symptoms occur, contact your sales representative.

IM 783001-01E

2.1.2 Handling Precautions for the
Printer Head

Printer Head’s Temperature
The printing load will automatically be reduced if the
printer head’s temperature exceeds a prescribed level,
to protect the head. Therefore there may be cases when
the print intensity becomes abruptly fainter during
printing. The print intensity will return to its original
state when the printer head’s temperature is reduced. .

A
Soiled Printer Head
The printer head may become soiled over long periods
of operation, causing the printout to become blurred in
some places. In that case, clean the head as described
in 11.4.

Printer Head’s Life

The life of the printer head is approximately 30km
(approx. 750 chart stacks). If this period is exceeded,
the quality of the printing may suffer. To replace the
printer head, contact your nearest sales representative.

Printer Head/Chart Feed Malfunctions
Printing and chart feed may become stuck when the
instrument is moved from a cold and dry place to a
warm and humid place, or as the result of quick
change in the room temperature.

In this case, leave the instrument in the new
environment for at least one hour before usage.

uoilesedo si058g 2
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2.2 Installing the Recorder

2-2

The installation site of the OR1400 should meet the
following conditions as close as possible:

The recorder should be placed in a well ventilated
area. Always keep the ventilating louvers and cooling
fan outlet unobstructed to prevent internal heat
buildup. The required space to prevent internal
overheating is as indicated below.

10cm

The recorder will be adversely affected if the unit is
exposed to direct sunlight or installed near a heater.
Choose a location near room temperature (23°C) with
minimal temperature fluctuations. Relative humidity
should be 30 to 80% with no condensation. When the
relative humidity is 30% or lower, protect the recorder
from static electricity buildup by using a grounded
discharge mat. When moving the unit from a dry, cool
environment to a warm, humid environment, allow the
recorder at least one hour to acclimatize. '

The recorder must be installed horizontally. However,
the maximum permissible inclination from front to
rear is £5°. Angles greater than this can impede proper
recording.

To expose the recorder to soot, steam, moisture,
corrosive gases etc. will adversely affect it.

To use the recorder within strong electro-magnetic
fields may cause malfunction. Please avoid installing
near electro-magnetic objects.

To install the recorder in a location susceptible to
mechanical vibrations will adversely affect the
mechanical parts and the quality of recording. Please
choose an installation site characterized by mimimal
mechanical vibrations.

Install the recorder at a location in accordance with
category II (CAT II) of IEC1010-1 or CSA1010.1.

Please do not install the recorder at altitudes above
2000m above sea level.

This recorder is a POLLUTION DEGREE 2
instrument,

Installation Site

To use the OR1400 within domestic establishments
and within establishments directly connected to a low
voltage power supply network which supplies
buildings used for domestic purposes may cause
malfunction of other equipments. Please avoid using in
domestic environment.
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2.3 Installing the Input Unit

This section describes how to (dis)connect the input
unit used for measurements. -

Type of Input Unit

Two types of input units are available.

« voltage input unit (parts no. : 783051)

« upiversal input unit (parts no. : 783052)

« RMS converter unit (part no. : 783053)

« Strain input unit (part no. : 783054)

« Frequency input unit (part no. : 783055)

« Power line freq. input unit (part no. : 783056)

Eh S

Caution when Installing the Input Unit
¢ After having installed the input unit, turning the power
* ON will result in initializing the settings. In case you
. want to keep your settings after the installation, save
your settings beforehand to internal RAM or FD.

J

» When installing the input unit, make sure that .
no measurement signals are connected to the
input terminals.

« Make sure to apply the input covers to the
channels which are not installed.

PSRRI Ry

i

Installation Procedure

Verify that the power switch on the front panel is

turned OFF.

2 Remove the screws of the input covers of the to be
used channels on the rear panel using a plus-driver and.
while pressing the upper latch a little downwards,
remove the cover.

3 Insert the input unit into the connector of the main unit

properly. )

Fasten the screw.

p—

=N

Upper latch

IM783001-01E

Removing Procedure

Verify that the power switch on the front panel is
turned OFF. :

Remove the screws of the input units to be removed
using a plus-driver.

While pressing the upper latch a little Jownwards, and
holding the latches with both hands, remove the unit
by pulling it slightly forwards.

Upper latch
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2.4 Mounting the Rack

24

In case the main unit will be rack mounted, use the
separate rack mount kit.

Type of Rack Mount Unit
Two types are available.

« for JIS : 781931

« for ANSI : 781932

The OR1400 is equipped with ventilation holes
and a fan. When mounting the OR1400 in a rack,
make sure to comply with the required spaces as
described in 2.2. :

Applying

Remove the seals covering the holes for rack mounting
on the left and right side of the OR1400 main unit.
Apply the rack mount kit.

Insert the OR1400 into the rack.

Rack Mount Measurements

unit : mm

289

-y

T v
39
_‘L..

‘E
Js  Anst 3 o

holes for rack mounting

2.5 Connecting the Power
Cord and Signal Cables /\

2.5.1 Connecting the Power Cord

1

2

3

Make sure the power switch at the rear panel is turned
OFF. §
Plug the female end of the power cord into the socket
on the rear panel. Refer to the figure below. "
Plug the male end of the power cord into a power
outlet which meets the specifications in the following
table. For the power outlet, use a 3-pin power outlet
with grounding terminal.

Rated Power Supply 100 to 120/
Voltage 20010240 V AC
Permissible Supply 9010132/
Voltage Range 18010250V AC
Rated Supply Voltage 50/ 60 Hz
Frequency

Permissible Supply 48 to 63 Hz
Vohage Frequency Range

Maximum Power 300 VA (100V),
Consumption 360 VA (200V)
(with chart operation)

o 2

oy

S

Verify whether your power outlet supplies 100V or
200V voltage. Only use power supplies that
comply with the rated voltages.

Always make sure to use grounded power cords.
Do not use non-grounded extension cords or
other measures that defeat the protective
grounding.

NOTE

To prevent an emission of electromagnetic
disturbances, separate the power cord from the other
wires as far as possible.
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2.5.2 Connecting Measurement
Inputs

Connect the signal cables only to the measurement
input terminals of the input unit located on the rear
panel. The number of input terminals differs by the
number of installed input units.

In case of the universal input unit and frequency input
unit, the input terminals can be of the binding post
type, or of the bananaclip type.

In case of the voltage input unit, RMS converter unit
and power line frequency input unit, the input
terminals are of the bananaclip type.

In case of the strain input unit, the input terminals are
8 pin DIN connectors.

/
CGonnect the input cable as shown below.

Voltage input unit (parts no. : 783051),
RMS converter unit (parts no. : 783053)
or power fine freq. input unit (parts no. :
783056) 8 channels installed

Universal input unit (parts no. : 783052),
or frequency input unit (parts no. : 783055)
8 channels installed

g

-Strain input unit (parts no. : 783054),
8 channels installed

1M 783001-01E

» When applying input to the input terminals of the
voltage input unit, always make sure to use the
accessory measurement input cables.

+» Never allow the floating voltage to exceed the
following values :

voltage input unit, RMS converter unit and power
line freq. input unit : 350VDC +AC peak
universal input unit, strain input unit and
frequency input unit : 30Vrms or 60VDC

If voltages which exceed these ratings are
applied to the input terminal, the input circuit
could be damaged.

« The input impedance is as shown below. The
signal source resistance (including input signal
line resistance) should be less than 500Q. If the
signal source resistance exceeds 5009, a bias
current of approximately 2nA will be produced.
Beware of measurement errors.
Note that the impedance will change under the
following conditions due to the protection circuit.
« voltage input unit : approx. 1MQ
when the input voltage is more than 20V, the
range 100mV to 5V, the input impedance
becomes approx. 500kQ.
+ universal input unit : approx. 1TMQ
when the input voltage is more than 10V, the
range TC or 50mV to 2V, the input impedance
becomes approx. 10kQ.
* RMS converter unit : approx. 1TMQ
+ Strain input unit
Power on : more than 10MQ (Vin <10V)
Power off : more than 1kQ (input impedance
depends on Vy,)
« Frequency input unit : approx. 100kQ
» Power line freq. input unit : approx. 1IMQ
+ Never allow the maximum permissible
measurement input voltage {potential difference
between measurement input terminals) to exceed
the following values:
voltage input unit, RMS converter unit or power
line freq. input unit : 350VDC + ACpeak
universal input unit, strain input unit or frequency
input unit : 30Vrms or 60VDC.
Voltages exceeding this level could damage the
input circuit.
» When connecting a thermocouple, be sure that
the thermocouple wire is connected directly to the
measurement input terminal. Do not use a
thermocouple with a tip type terminal having a
high heat capacity, as this can cause temperature
changes at the terminal area, resulting in
reference junction compensation errors.

uolessdo aiojeg g

NOTES

« Keep the signal cables as far as possible from the
power cord.

« To prevent an emission of electromagnetic
disturbances, separate the Measurement input and
Logic input wires from the other wires at least 0.1m.
Over 0.5m is recommended.
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¢5 - 2.5.3 Connecting the Gage (for * 1/2 bridge (neighbor)

the strain input unit only) ‘ DIN connector  Dipswitch
Thl§ section de:scnbes how to connect the gage of the E o 6)
strain input unit. Gage 1 A 1 [5)
Gage 2 1 o [4])
Dipswitch ] (0 (3]
The dipswitches of the strain input unit relate to the £ ] [ 2],
following methods of measurement. _F_: [ (1) \
* 1/4 bridge = 161 on o
* 3-wire 1/4 bridge | B’ :
. . 4] /
* 1/2 bridge (neighbor) b [ 3)
* 1/2 bridge (opposite) [ 2) 1/2 bri i
. ridge (opposite
* Full bridge | 1) f ge (opposite)
* DC mode - DIN connector  Dipswitch
Dipswitch :
DIN connector [A] 0 5
[Gage1——A o 5
The DIN connector looks as follows. L= T )
(Gage?] 0 T [
F G -—E— o 2)
F | [ (1]
——]
% ON OFF
D B'
* Full bridge can be used with a strain gage convertor
o] (including an external bridge box)
DIN connector Dipswitch
B A] 0 [5)
Gagell g [ [ 5]
~ - Gage 2 3 o [ 4)
Wiring Gage 3 — &
; ages3i— o 0 | 3)
* 1/4 bndgc ) \ -E—l g g
= = 1
DIN connector Dipswitch %
- 2 ON  OFF
A ] 0 [ 6] | B’
(Gege 1 —— 11 o [5) '
] O | 4)
51 13 * DC mode
E | 1 [ 2) .
F | [ 13 ¢ DIN connector  Dipswitch
¢ ON  OFF :
(5] :

* 3-wire 1/4 bridge '

")
CEEEES

DIN connector Dipswitch

NOTE

Make sure to use shielded wires for strain,
measurements in order to eliminate the effect of
external noise. '

Apply a shield to the shell of the DIN connector or to
v ' ‘ the E-terminal. :

O MmO O W »
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2.5.4 Connecting External 1/0

Control Signals
You can connect external signals to the “EXT Input /
Output” terminals located on the rear panel.
External equipment must comply with IEC1010-1 or
CSA1010.1.
The terminal looks as follows.

MOTOR EXT TRIG
GND CONTROL SAMPLE our
1 1 . |

button

i wiring hole
START EVENT  TRIG GND
STOP N

The maximum input voltage to the external input
terminal must not exceed the -5V to 5V range. If
voltages which exceed these values are applied,
the terminal might be damaged.

Recording Start/Stop, Data Capturing Start/
Stop and Printing Messages (Start/stop)

This is the external start/stop signal you can use to
control real-time recording, data capturing and printing
out messages by an external source. This input
supports TTL-level and contact (open/close) signals.
See 9.6. “ )

External Chart Speed Control (Motor Control)
This is the TTL-level signal you can use to control the
chart speed externally. See 9.7.

External Event Input (Event)
This is the TTL-level signal you can use to enter an
event marker. See 9.8.

External Sampling Clock (Ext sample)
This is the TTL-level, external sampling clock signal
input. See9.9.

External Trigger Input (Trig in)

This is the TTL-level, trigger signal input you can use
to trigger recording. See 6.2. This is also the TTL-
level, trigger signal input to be used when you connect
other OR 1400 recorders. See 9.10. ’

External Trigger Output (Trig out)
This is the TTL-level, trigger signal output you use to
connect other OR 1400 recorders. See 9.10.

w W

. they can pick up noise that can disrupt recorder

» Keep the signal cables as far as possible from the

Wires

recommended wire : solid wire ¢1.0 (AWG18), cross
sectional area 0.75mm?

: solid wire ¢0.4 to 1.0 (AWG26 to
18), cross sectional area 0.3 to
0.75mm? (AWG22 to 20),
element wire at least ¢0.18.

: 10mm

usable wires

bare wire

Wiring Procedure

Verify that the power switch on the front panel is
turned OFF.

Insert the wire into the appropriate EXT INPUT/
OUTPUT terminal at the rear panel. To remove the
wire, press the button above the wiring hole using a
minus screwdriver, and pull the wire slightly.
Verify that the wire is fastened properly.

Turn ON the power of the OR1400.

uonesado asoeg 2 |

NOTES
+ Do not use signal cables exceeding 3m in length as

operation.

pdwcr cord.

« To prevent an emjssion of electromagnetic
disturbances, separate the External I/O wires from the
power supply and Measurement input and Logic input
wires at least 0.1m. Over 0.5m is recommended.




2.5.5 Connecting Logic Input
Signals (option)

Logic probes can be connected to the OR1400 input
connectors.

Since each probe has a TTL level input/contact input
selector switch, wide-ranging measurement is
available from electronic circuit to relay operation
timing.

Logic input consists of channels A and B. Each
channel consists of 8 bits, i.e. a total of 16 bits can be
input.

The accessory logic probe is used for connection with
the measurement points. For connection with the
measurement points, you can select between the
alligator-clip cable and IC-clip cable.

Component Names .
1 Input selector switch Used to select the input
being either TTL level or
contact input (CONT).
Connected mainly to

the contact circuit and
consisting of eight signal
lines (red) and eight
ground lines (black).

3 Connection lead (IC clip) Connected mainly to the
electronic circuit and
consisting of eight signal
lines (red) and two
ground lines (black).
Connected to the OR1400
logic input connector.

2 Connection lead
(alligator clip)

4 26-Pin connector

Operating Procedure

1

2

w

Connect the connection lead (IC or alligator clip) to
the logic probe main unit.

Set the input selector switch, In case of TTL level
input, a voltage higher than the treshold level of
approx. 1.4V sets logic to “17; In case of contact input,
shorting signal lines and ground lines sets logic to “1”.
Turn the power switch of the OR1400 off.

Connect the 26-pin connector to the OR1400 logic
input connector.

Turn the power switch of the OP1400 on.

Connect individual lead clips to the measurement
points.

Specifications (when connected to the
OR1400)
Input type Common ground within the
same probe

Floating between recorder and
probe

Number of input bits 8

Allowable input range *35V

Input impedance 10kQ or more
Treshold level Approx. +1.4V
Input method TTL level or contact input

(switching type)
Withstanding voltage Between logic probe and case:

500VDC for one minute
Insulation resistance  Between logic probe and case:

10MQ or more at S00VDC.

Applying a floating voltage which exceeds 30
Vrms or 60 VDC may cause electrical shocks.

Do not fail to confirm the selector switch setting
before connection.

Eight input lines are grounded in common within
one probe. Therefore, to avoid damaging the
logic probe or any connected appliances never
use contact inputs which have different common
voltages.

When the 26-pin connector is connected to or
removed from the OR1400 logic input connector,
the OR1400 power switch must be turned off.
Never attempt to modify (by extension, etc.) the
connection lead.

The allowable input range (£35V, including
common voltage) must be strictly observed.
Otherwise, the logic probe and OR1400 main unit
may be damaged.

NOTES )

« If the logic probe is not connected to the OR1400,
the waveform becomes “1”.

» To prevent an emission of electromagnetic
disturbances, separate the Measurement input and
Logic input wires from the other wires at least 0.1m.
Over 0.5m is recommended.
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2.5.6 External Monitor Output
{option)

This section explains how to display the OR1400
screen on a personal computer or monitor by RGB
output and how to connect this interface.

« Always make sure that the power of both the
OR1400 and the monitor is OFF prior to
connecting.

« Do not short circuit the monitor terminal, or input
any external voltage. This will damage the
OR1400.

Which Monitors
'VGA monitors or multisync monitors on which VGA
can be displayed, can be used.

Specifications

PinNo. _ Signal  Specifications
red 0.7Vpp .
green 0.7Vp-p
blue 0.7Vp-p

GND

GND

GND

D-Sub 15pin GND
receptacle GND

horizontal  33.33kHz, TTLlevel LI
veriical  60.168Hz, TTLlevel 1

1
2
3
4
5
6
7
8
9
10 GND
11
12
13
14
15

Connecting the Interface

Turn the OR1400 and the monitor OFF.

Connect the analog RGB cable to the Monitor terminal
at the rear panel of the OR1400.

Turn the power of the OR 1400 ON.

Turn the power of the monitor ON. The monitor will
display the OR1400’s screen.

NOTES

* An ordinary RGB video signal is always being output
from the Monitor terminal.

« If you place the OR1400 or any other instrument
close to the monitor, display disturbances might occur.
* Depending on the type of monitor, the edges of the
screen might be lacking.

« To prevent an emission of electromagnetic
disturbances, separate the External Monitor wires from
the power supply and Measurement input and Logic
input wires at least 0.1m. Over 0.5m is recommended.

M 783001-01E

2.5.7 The External Keyboard
(option)

This section explains how to use a keyboard for setting
and operating the recorder.

Which Keyboard
IBM/PS2 compatible keyboards can be used.

Settings which Cannot be Done from the
External Keyboard

+ Setting the measurement range and full scale values

« Setting the suppression voltage value

« Setting the adjustable chart speed (V1, V2) in case of °
real-time recording.

Which Keys Can be Used
All keys in the shaded line in the figure below can be
used. The others cannot be used.

3 ElElElEI F_'I El EIEIEIEI EEG

+ The numericals will only be valid
after having pressed the NumLock
key first.

Equivalent Key Functions

Displaying Screens

Setting screen (MENU key) : Shift-key+F1-key
Chart Speed setting screen (CHART SPEED key) :
Shift-key+F2-key.

Moving the Cursor

At
P
g:+
v
Selecting Soft Keys
—Print format 1_Zone
200rn F1
Fode | i — |
Format : . :
' <L F2]
Grid intensitv f Normal e
Grid t : l!‘Bmm fine
Scale Pmnt : On
Annotajon 2 0n 2 Zone
Channel Print ¢ On Gd@Bmml | -
PiaeThie 2ome © biF°
4 Zone

[ Ftef s | ¥foecs N
! .
8 Zone

Other Key Board Keys

Enter-key

While “Enter” is being displayed at the soft key menu,
pressing this key has the same result as if you pressed
the corresponding soft key.
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Insert-key Operating Procedure
When entering characters, pressing this key will switch Selecting the type of keyboard
the mode between overwrite and insert, just as the soft - Selects the type of connected keyboard. The initial
key does. setting is “ASCII”.
cursor 1 Press the MENU-key.
2 Press the NEXT soft key and select “#9 System”.
//\,. 3 Select “#5 Misc” using the soft key. .
A B D E..—~Pressing the INS-key—A B CMIDE... 4 Move the cursor to “Ext. Keyboard”. ¥
5  Select “JIS” or “ASCII”. !
Backspace-key Hisc ASCII /
When entering characters, pressing this key will move gheen el oo BBcord e
the cursor leftwards, just as the soft key does. Chsriemybagk w1 Ot g JIS
xt. key board B —
Hard copy mode : TIFF
Delete-key
When entering characters, pressing this key will delete -
the character which the cursor indicates, just as the soft
key does. o
Shift and Caps-key

Pressing these keys while entering characters will
switch between upper- and lower-case characters.

NOTES i

» Even when using the external keyboard, panel key
operation stays possible.

« Even in case of communication interface the panel
key operation becomes disabled, external keyboard
operation stays possible.

Entering Characters and Numbers

* You can enter characters at any screen by typing the
character keys.

However, the special characters and symbols Wthh
can be entered at the OR1400’s screen cannot be
entered using the keyboard or communication
interface.

« Numbers can be entered by moving the cursor to the
place you want to insert the Rumber, and typing it.
Note to press the NumLock first. Press the Enjer key
and the setting is completed.

Connecting the External Keyboard % -
1 Tumn OFF the power of the OR1400. '
Connect the keyboard plug to the “Keyboard”
~ connector located at the rear of the OR1400.
3 Tum the power of the OR1400 ON.

5

NOTES

» Make sure to switch the power of the OR1400 OFF
before connecting or disconnecting the external
keyboard. This is because the OR1400 only verifies
whether the external keyboard is connected or not at
power ON.

» To prevent an emission of electromagneuc
disturbances, separate the External keyboard wires
from the power supply and Measurement input and
Logic input wires at least 0.1m. Over 0.5m is
recommended.

|
b
¥
i
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2.5.8 Applying a Clamp Filter
Make sure to apply the clamp filter to the power cord
to the logic probe input wire, and to the external key
board cable, if you're using these options.
This is to eliminate the electric emission.

« Type of clamp filter and cable of application

Clamp Filter

Cable of Application

Clamp filter (large)
(A1179MN)

Power cord

External keyboard cable

Clamp filter (small)
(A1194MN)

Logic probe

.« How to apply the clamp filter
In case of the big clamp filier, hold the clamp filter
close to the plug of the power cord, or key board
connector, turn the cable once around the clamp and
close the clamp filter until it clicks.

Power cord

In case of the smail filter, apply the clamp filter close

Clamp filter (L)

r

Connector

Keyboard
cable

to the connector of the logic probe cable.

Logic cable connector

1M 783001-01E
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2.6 Loading the Chart

[ 38

~w

~N

Loading New Paper

Open the cover of the chart compartment by pulling
the tab slightly forward.

Prepare the paper as shown in the figure below. Make
sure the direction of the paper is correct.

Pull up the release lever which is located at the right.
Take the front of the paper, and insert it into the chart
slot.

Insert the chart paper until the paper comes out a few
centimeters.

Match the perforation line to the guide, so that each
fold of the paper will be located at the position of the
guide. Don’t worry about the slack of paper.

Press the release lever down again.

Close the chart compartment cover.

Turmn ON the power of the OR1400 and press the
FEED-key to confirm the paper feeds properly.

NOTE

« The last meter of the chart is featured with a red band
to notify you it is time to replace the chart.

* When the chart runs out, the chart end LED will
become illuminated. Prepare a new chart.

» Press the SHIFT-key and then the FEED-key and the
paper will be fed until the next perforation.

Loading for the First Time

Fold (or cut) the corners of the chart paper and insert
the leading edge into the slot. Then push the chart
paper until it protrudes from the slot on the other side.

10 Align the edges of the chart paper with the flanges.
11 Secure the release lever in its original position.

12 Close the outer cover.

13 Turn the power ON, press the FEED-key and check

that the paper moves smoothly.
heat-sensitive side ' ‘L

<

b

F
- - o ____ | o
\ perforation line
chart

2.7 Handling Precautions for
the Charts

release lever

A\

2-12

About Chart Paper
The chart paper is featured with perforation lines for
easy cutting of the chart. Note that the recording on the

perforation line might be weak. b
Storing Chart Paper .
The used thermal paper changes color at j

approximately 70°C. Its thermal properties are also
affected by moisture and light. Accordingly, you
should take the following precautions. '

Store unused chart paper in a cool, dry, dark place.
After breaking the seal, use the chart paper quickly.
Prolonged contact with the plastic films which contain
plasticizer (vinyl chloride film, cellophane tape, etc.)
can cause fading. Therefore, if the paper is to be stored
in a holder, a polypropylene type holder should be
used.

When affixing the paper with glue, avoid glues which
contain organic solvents such as alcohol and ether, etc.
as these will cause discoloration.

Handling Chart Paper

Make sure only to use chart paper provided by your
sales representative. If other paper is being used, a
paper jam might occur.

Dry your hands before handling the paper to avoid
perspiration from fingers, as this can cause smudging.
Do not rub the surface with hard objects to avoid heat
generated from friction, as this can cause
discoloration.

Avoid contact with chemicals, oils and other
substances, as these can cause discoloration.

Storing Recorded Charts

Store recorded charts in a cool, dry, dark place as heat,
light and moisture can cause fading.

It is recommended to take photocopies of the original
charts for long term storage of data.

insert the
chart
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2.8 Using the Chart Tray
(option)

Install the chart tray as follows:

Fasten the bracket to the bottom of the OR1400 by
means of the two screws.

Make sure that the big opening of the bracket is facing
the front side.

Insert the tray into the opening of the bracket.

As shown in the figure on the right, hang the tray
inside the bracket so that the back of the tray is held by
the bracket.

Adjust the bracket to the center of the opening.

NOTE
The Z-fold chart may not fold properly at high chart

speeds.

1M 783001-01E
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Bracket

@ Chart tray

[ 1 J

AN Bracket

T

Chart tray
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Basic Operation

This chapter describes some of the basic operations
you need to be familiar with before you start real-time
recording or data capture.

3.1 SWifching the Recorder
ON/OFF

Before Switching the Recorder ON

Set up the recorder as described in section 2.2. Then

connect the power cord and signal cables as described
¢ in 2.3 and 2.5. Confirm that your power supply

specifications are within the ranges shown below.

Rated Power Supply 100 to 120/
Voltage 200to 240 V AC
Permissible Supply 9010 132/
Voltage Range 1800250 VAC *
Rated Supply 50/ 60 Hz
Voltage Frcciilency

Permissible Supply 48to 63 Hz
Voltage Frequency Range

Maximum Power 300 VA (100V),
Consumption 360 VA (200V)
(with chart opcrgtion)

Location of the Power Switch
You will find the power switch in the lower left hand
corner of the front panel.

Power Switch Operation
The power switch is of the push-button type. Pressing
it will turn the power ON and OFF alternately.

N\
OFF ON
E ’
U
c— =

b

When your turn the power ON, initialization begins
and the initialization screen will be shown. During
initialization you cannot use the front panel keys. After
initialization, the monitor screen will appear. After
turning ON the power and having set the input ranges,
allow a warm-up time of at least 30 minutes.

Backup
In case of a power failure or similar, the data are
backed up as follows:
«  The current recorder setup will be kept.
* Previously saved setups will be kept (see 9.12).
*° Measurement data will not be kept.

NOTE _
When you turn the power OFF, wait approximately 10
seconds before switching it ON again. Turn the power
switch OFF when the recorder is not used for hours.

1M 783001-01E

3.2 How to Enter Settings

The user interface of the OR1400 is designed in a way
that settings can be done easily and quickly.

Getting into the Settings screen

Almost all of the settings can be entered by first
pressing the MENU-key and then selecting the
required settings using the soft keys, cursor keys and
rotary knob. -
The menu which initially appears depends on whether
recording is in progress or not.

When the MENU-key is pressed and recording is
not in progress:

Trace (T-Y) # 1
Print format e
Memory format #2
Trigger
Load / Save #3

Flexible zone adjust
Retrieve calculation { #4
Comment
System LCD contrast 43

® NEXT

When the MENU-key is pressed while recording is
in progress:

|’53T Event message 81
Y Vonory foraat |
il Trigger mode #z
%3 -

LED contrast

Returning to the initial setting screen can be done by
pressing the MENU-key at any time.

For settings concerning the input, press the CH-key
and the input setting screen will appear.

Input settings can be done except when data capturing
or recording captured data is in progress.

The display looks as follws.

18mm/s
Feb.@1,95 89 81
] 2 3

- CH1 Range= 10V

Input (A
éui‘gressg off

ilter Off
Utility I @
\Y4 .
L & T 1] 1 1]

5.000 S.e@eu ||
(Dmonitor area

Dsetting area

31
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Selecting Settings

Settings can be entered using cursor keys, soft keys,
and the rotary knob. Use them as follows.

Cursor keys

The cursor keys are useful to ‘walk’ to the desired
setting within a particular screen. After entering a
setting, usually the next setting will light, but you can
easily move the cursor to another setting using the
cursor keys.

Soft keys

In the right side of the display, the selectable items are
written and they correspond to the soft keys located
next to them. Pressing a soft key will change the
setting accordingly.

Rotary knob

The rotary knob is mainly used to select numbers and
characters. When the rotary knob should be used, a
small rotary knob symbol will appear at the right side
of the screen. Besides, the rotary knob should be used
to set the range and position values.

Example
CH! Range tgU -
{ower
Lpper
Scaling
Units
Uolts Scale DEL
Pos.1 : (B B.099] [ a.aae] |
Pos:d iPM 28881t 2.8 Lowar
rlna re

ﬂ 1234567898+~ .ER

(DUse the soft keys to select On or Off
(@Use the rotary knob to select the required value
(®Use the cursor keys to select between Lower and

Upper .

Entering Characters
The rotary knob is used to light a character which you
want to input. When you have selected the reqiired
one by turning the knob, move to the next digit'where
you want to enter a character, using the cursor keys.
Repeat this until all characters are set. You can swijch
between lower-case and upper-case characters by
pressing the CAPS soft key. Changes are easy to

handle by using the BS (back space), DEL (delete) and

INS (insert) soft keys.

The “ALP” and “EUR” selection allows you to switch
between the characters of the alphabet and other
european languages.

For entering characters using the external keyboard
option, refer to 2.5.6.

Example

— ti
Header & Annotation 2371 Copy to

:[Real time measuring

emote timing clock
ain transformer phase |
ain transformer 9 ase 2
ain transformer .?

niection current f oul

[ S T O T S O |
~

I 882 {3CI" N1 123
4567898, "Rabcdef9h
idkImnoParstuvyxy?z

Entering Numeric Values

Numeric values should be entered using the rotary
knob and cursor keys. Basically, the most right digit of
a number will light. However, when you require big
changes in numeric values, it is easier to move the
cursor to another digit to adjust that digit.

Example

11[2] K}

Assume you want to change the setting ‘123’ to ‘010,
You can turn the rotary knob for a long time to go
from 123 to 122 to 121 etc.. You can also adjust the 3
to 0 first; then move the cursor to the next digit and
adjust 2 to 1; then move the cursor to the next digit and
adjust 1 to 0.

For entering numeric values using the external
keyboard option, refer to 2.5.6.
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3.3 Input Signal Settings

This section describes how to set the input type &
filter, the way to set the measurement range & full
scale values, and the way to copy settings to an other
channel.

3.3.1 How to Set the Input Type
and Filter

What You Should Know

.

.

Input Types
The following input types are available, depending on

-your model:

‘nc (DC-coupled voltage, except for frequency

input units)

‘With this input type you obtain the complete range of
frequency components of your measurement input.
The input impedance is approximately 1MQ. The
frequency response for this input type is shown below.

Frequency characteristic§
(without filter)
1MO Gain —I_SdB
Ho—=1, Input | \
ircuit :
L }cn’cuu .
DC 40kHz
Thermocouple Input (for universal input unit
only)

Eleven types of thermocouple input are available when
your instrument is equipped with the universal input
unit.

type K type R
type E  type S
typeJ typeB
type T typeN
typeL type W
type U

RMS measurement (for RMS converter unit
only) :

With this input type you can measure the effective
value of AC voltage. The input impedance is approx.
1 MQ.

Strain measurement (for strain input unit
only)

With this input type you can measure strain inputs.
The frequency response for this input type is show
below. -

Frequency characteristics
(without filter)

MQ Gain NS
Ho—=}., Input \

 $circuit

DC 20kHz

IM 783001-01E

AmplitudeT

Ground (GND, except for frequency input
units)

With this input type you position the ground level
which can be useful for analog waveform recording.

H o~ o—{- Input
%circuit

L Oo— 0—

Logic Input (option)
Logic input channels are available. For settings, refer
to 4.17.

Channel off (OFF)

When this setting is selected, recording and memory
input will not occur for the specified channel, even if
the corresponding input terminal is connected.

Input Filters
The following input filters are available, depending on
your model:

In case of voltage input
You can select an input lowpass filter to remove the
high-frequency components from your measurement
input signal. Select “off” when no lowpass filtering is
necessary.
The following filters are available:
voltage input unit RMS converter unit (for DC mode
only) and strain input unit (for DC mode only)

' : 1kHz, 100Hz, 10Hz off
universal input unit : 4kHz, 400Hz, 40Hz, 1.5Hz, off

In case of thermocouple input

You can select a 1.5Hz line filter to remove the 50 or
60Hz noize from your measurement input signal.
Select “off” when no filtering is necessary.

In case of frequency input

When setting the measurement range, an input filter
will be automatically assigned. -

Therefore, no such selection needs to be made.

Frequency Response of Voltage Input

You can record waveforms accurately up to 100Hz as
shown below. You can also record waveform
envelopes accurately up to 10kHz.

g

-

)
)
1
1
1
1

1 | i ()l, 1

1Hz 100 10kHz

——
Frequency

-=== Envelope recording available
—— Accurate waveform recording
available

NOTES

« You can copy input type and filter settings to other
channels. Refer to 3.3.7.

« If you change an input type (or measurement range)
when memory has been partitioned, then any data
currently in memory will be erased when you next
start data capture, starting from the first block.

33
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Operating Procedure

w

Measurement Channel: Setting the Input Type
and Filter

Press the CH-key of the channel whose input type and
filter you want to set. To display the channels 5-8,
press the SHIFT-key first.

Select the required input type using the soft keys. If
the required input type is already current, you may
skip this step. '

When required, move the cursor to the “Suppression”
setting. Refer to 3.3.3 for details. Note that the
suppression voltage can only be applied to channels of
the voltage input unit.

When required, move the cursor to the “Filter” setting.
Select the required filter using the soft keys.

To set the input type and filter for an other channel,
press the CH-key of that channel and repeat step 2 to
5. To copy the settings to other channels, refer to page
3-8.

1@nn/

Feb.81.95 68 81 s
] 2 3 5 6 7 Off
oC

GND

- CH1 Range= 10V

Input H
Supprese @ Off
Filter . Off
Utility
| R [ i 7 ]
15.060 -5.008U
NOTES

* In case you selected ‘RMS’ mode for the channels of
the RMS converter unit, an input filter cannot be
selected.

* When setting the measurement range, a filter will be
automatically assigned and a selection will therefor not
appear on the screen. For channels of the frequency
input unit and input unit for power supply frequency.

Table 3.1 Measurement Ranges ‘

DC-coupled voltage inputs:

Measure- Actuad Initial Full-Scale Maximmm/ 4
ment Measurement Values Minimum
Range Range Fud-Scale Spans
500V +350V 250V io 20V 1000V?/50V
200V 1200V -100V o 100V 40V/20V
100V +100V -0V w0 0V 200V/10V
50V 0V -5V o 25V 10V/5V
20V 20V -10V o 10V OV/2V

10V 10V -5V "o 5V 0V/1V

5V SV 25V o 25V 10V/05V

2V 2V -1V o 1V 4V/02V

1v v _ {05V w0 05V 2V/01V

SO0 mV 500 mV -20mV 1o 250mV | 1000mV/50mV
200mV +200mV -10mV 1 10mV |40mV/0mV
100mV +100mV -S0mV o 50mV 20mV/10mV
50mV 2 +50mV -25mV 0 25mV 100mV/5mV
20 mV * +20mV ~10mV to 10mV 40mV/2mV
10mVv* +10mV ~SmV 05mV 20mV/1mV
SmV* S mV —25mY  to25mV  {10mV/05mV
2mV* #2mV ~lmV 10 tmV 4mV/02mV
ImV* +ImV -05mV 0 05mV |2mV/0.1mV

! for voltage input unit 2 for universal input unit
3 Maximum input voltage is 350VDC + ACpeak
4 for strain input unit

Measurement input
minimum vaiue

3.3.2 How to Set the
Measurement Range and Full
Scale Values

What You Should Know

Measurement Range 4
The measurement range is the maximum rang\ve
through which measurement is possible. The }
measurement range setting also determines thy;

_recording range and the measuring resolution’

Refer to table 3.1.

Full-Scale Values

Full scale values are the maximum and minimum
measurement values that can be recorded within the
recording zone which has been designated for analog
recording. Immediately following the measurement
range setting, the full scale values are designated as 1/
2 of the actual measurement range.

The relationship between the measurement range and
the full-scale values are shown in the figure below.

Measurement input
maximum value

Measurement range

Full-scale span

| -l
! B

SN B Y
(4]

e me—— g
[¢)]

—2.500V +2.500V
Full-scale minimum Full-scale maximum
value(Default value)  value(Default value)

Thermocouple inputs: (Universal input unit only)

Measwre- | Actual Initial Maximum /
ment Measurement Full-Scale Minimum
Range Range Values Full-Scale
Spans

2000 10 13000°C | 2000 o 13000°C | 15000°C/1000°C
2000 1o 11000°C | 2000 1o 11000°C_| 1300.0°C/T5.0°C
2000 10 8000°C | -2000 1o 8000°C! | 1000.0°C/60.0°C
2000 10 4000°C | 2000 to 4000°C | 6000°C/300°C
2000 1o WO0C | 2000 © 900CFC | 11000°C/75.0°C
2000 10 4000°C | 2000 1o 4000°C | 600.0°C/30.0°C
00 1o I7000°C |00 1o I7000°C | I700.0°C/1550°C
00 o I7000°C [00 o 17000°C | 17000°C/150°C
00 10 18000°C |00 1o 18000°C | 1800.0°C/1250°C
00 1o 13000°C |00 1 13000°C | 1300.0°C/1000°C
00 1o 2000C |00 w 2000°C |23000°C/1750°C

R EREEEHEERE
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RMS inputs (for RMS converter units only) :

Frequency inputs (for frequency input units and power line freq. input unit only) :

Measurement Actual Initial Full-Scale Maximum/Minimum Measurement Actual Initial Full-Scale Maximum/Minimum
Range Measurement Values Full-Scale Spans Range Measurement Values Full-Scale Spans
Range Range
500 V 0to 350 Vrms 0 V10500V 500 V/50 V 100 Hz 010 100 Hz 010 100 Hz 100 Hz/10 Hz
200 V 010 200 Vrins 0Vio200V 200 V20V 200 Hz 010200 Hz 010 200 Hz 200 Hz/20 Hz
100V 010 100 Vrms 0Vio 100V 100 V/10V 500 Hz 010500 Hz 010 500 Hz 500 Hz/S0 Hz
50V 010 50 Vrms OVws0V S0Vi5V 1000 Hz 0to 1000 Hz 010 1000 Hz 1000 Hz/100 Hz
20V 010 20 Vrms 0Vio20V 20VRV 2000 Hz 0102000 Hz 0102000 Hz 2000 Hz/200 Hz
10V 10 10 Vrms OV 10V AZINY 5000 Hz 0 to 5000 Hz 010 5000 Hz 5000 Hz/500 Hz
5V 0105 Vrms 0Vio5V 5V05V 10000 Hz 010 10000 Hz 010 10000 Hz 10000 Hz/1000 Hz
2V 0102 Vrms 0Vwo2V V2V 50 Hz 4010 60 Hz 451055 Hz 20 Hz/2 Hz
1v 0to1 Vrms 0ViolV 1V/0.1V 60 Hz 501070 Hz 551065 He 20 Hz/2 Hz
500 mV 010 500 mVrms 0mV1o500mV 500 mV/50 mV
200 mV 0 to 200 mVrms 0mV to 200mV 200 mV/20 mV
100 mV 0 10 100 mVrms O0mVio 100mV 100 mV/10 mV @
. . ]
Strain inputs (for strain input units only) : )
Measurement Actual Initial Full-Scale Maximum/Minimum a~
Rlnée, Measurement Values Full-Scale Spans 0
Range ~g
20000 pe +20000 pe -10000 pe to 10000 pe 40000 pe / 2000 pe R
10000 pe 10000 pe ~5000 pe to 5000 pe 20000 pe / 1000 pe =
5000 pe +5000 pe -2500 pe to 2500 pe 10000 pe / 500 pe g
2000 pe £2000 pe ~1000 pe to 1000 pe 4000 pe / 200 pe
1000 pe +1000 pe —500 pe to 500 pe 2000 pe / 100 pe'
!
* * You can easily reset the full-scale value to the

Operating Procedure
Measurement Range / Full-Scale Values
1 Press the CH-key for which you want to set the N
measurement range.
2 Press the RANGE part of the POSITION/RANGE-
key. The LED will light.
3 Tum the rotary knob to set the measurement range.
4 If required, you can adjust the full-scale values by
turning the rotary knob after having pressed the FINE-
key.
In case of frequency units, press the soft key.
5 To set the measurement range for an other channel,

default setting value. To do so, move the cursor onto
the “Utility” setting and select “Reset” using the soft
keys.

« If the measurement setting is changed while a
voltage is being input (input type setting is DC or
GND), the full-scale span will be changed to its initial
setting value following the measurement range setting
change. However, the zero-position will not be
changed. '

* The full-scale values will not be changed even if the
input type setting is switched between DC and GND.

press the CH-key of that channel and repeat step 1 to + The measurement range and full-scale values may be .

4. To copy the settings to other channels, refer to page changed during rcal-tix:ne recording. :However', they
3.8. cannot be changed during data capture operations.

« Existing memory block data will be deleted if a data
capture operation is started following certain “input
type” or “measurement range” setting changes. The

0c new data will then be captured to memory block
number 1. The input type changes are

GND « from DC, GND to TEMP or OFF
 — « form TEMP to DC, GND or OFF
- CH1 Range< 10V—= ©) * When designating the linear scaling setting, the full-
Inp ,_ e scale values are displayed as linear scaling values. For

§ ress : g i details regarding linear scaling settings, refer to 9.1.
ility [

18mm-s
6_7. off

Feb.l'_;9530:9

\V
[ i ¢ 7 ]
3,700 =

(DMaximum full-scale value
@Muinimum full-scale value
- ®Measurement range setting

If you select a recording zone smaller than the 3
A measurement range, the symbol “<” appears.

Operating Procedure

Recording Position

When you are continuing with the previous settings,

skip this step. Otherwise, press the CH-key to display

the “Input Setting” screen.

2 Press the POSITION part of the POSITION/RANGE-

key. The LED will light.

Turn the rotary knob to set-the recording posmon The

triangle corresponds with the zero level.

4 If required, you can set the recording position more
accurately by turning the rotary knob after having
pressed the FINE-key.

5 To set the recording position for an other channel,
press the CH-key of that channel and repeat step 1 to
4. To copy the settings to other channels, refer to page
3-8.

NOTES

* The rotary knob can be used to set the measurement
range by first pressing the RANGE part of the
POSITION/RANGE-key. Turning the knob clockwise
results in decreasing the setting value (and therefore
increasing the waveform size).
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3-6

Feb.81,95 _g@:09
3

~CHI Ranged10V —

3.708

@Zero position mark

NOTES

* The rotary knob can be used to set the recording
position of the waveform by first pressing the
POSITION part of the POSITION/RANGE-key.
Turning the knob clockwise results in moving the
recording position to the right (by actually moving the
scale).

* You can easily reset the full-scale value to the
default setting value. To do so, move the cursor onto
the “Utility” setting and select “Scale Reset” using the
soft keys.

Automatic Full-Scale Setting (Auto Scale)
This function automatically designates the minimum
and maximum full scale settings according to the
meéasurement inputs. When the “Auto scale” soft key
(located within the “Utility” menu) is pressed, the
maximum and minimum values for a measurement
input of approximately five seconds are detected.”
These detected values are then designated as the
maximum and minimum full scale values. You can
reset the full scale values by pressing the “Scale
Reset” soft key.

However, when using the auto scale function, be aware
of the following: :

If the detected minimum and maximum values ¢xceed
the measurement range, they will be revised to the
minimum and maximum full-scale values. The data
lying outside this range will not be measured. In such a
case, adjust the measurement range.

If the difference between the detected minimum and
maximum values is less than the default minimum full
scale span, the detected minimum value will become
the minimum full scale span. The maximum full scale
value will be decided according to the minimum full
scale span.

3.3.3 How to Set a Suppressnon
Voltage

This section describes the way to set the suppression
voltage to add or subtract a certain offset value.

What You Should Know

Setting Range of the Suppression Volt ge
In case the measurement range is 100mV to 5
-10.00 to 10.00V

In case the measurement range is 10V to 500V
~500 to 500V. o

Permissible Measurement Ranges when
Using Suppression Voltage

Suppression Voltage
Setting Range

Input Voltage

Range Range

100mV
200mV
500mV
v

2V

5V
ov
20V
S0V
100V
200V
500V

-10.00 to 10.00V 10V

-500 to 500V +350V

Displaying the Suppression Voltage

The suppression voltages will appear in the scale
display and printout, digital display and printout,
communication output and when highlighted by the
Ccursor.

NOTES

» The suppression voltages will be ignored in case of
performing arithmetic or statistical computations.

» When you use linear scaling, the suppressed voltage
values will not be printed or displayed.

Operating Procedure

H W -

The initial value is “OFF”".
Press the CH-key of the channel you want to set.
Move the cursor to the “Suppress” setting.

Press the “ON” soft key.
Set the voltage value using the rotary knob.
E a5 23:22 18mns '
eb.0495 23:22 5 o8¢
On

~ CHl Range=10V —
éﬁ:ﬁf’press: ﬁe —
Utitity

50000
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3.3.4 Calibration for RMS
Measurement (only when RMS

converter unit is applied)
This section describes how to perform calibration for
RMS measurement in case you need even more
accurate measurements.

. Points to note when petforming this
calibration
These calibrated data will only be kept until the power
is turned OFF. In case you want to keep these data
after power OFF, make sure to turn backing-up data
ON (refer to 9.3 Changing System Settings).

Operating Procedure
1. Press the CH-key for which you want to perform
‘calibration.
2. Verify that the input mode is set to ‘RMS’.
3. Press the CAL soft key. The message ‘RMS
calibration’ appears in the upper left screen, and
calibration is finished when the message disappears.

15.95 14:12 External

Nou. 15. H ot
oC
RMS

- CHZ2 Range= 10V —

InPut H m—
utility
e.vag gwgay | Ot

=

1M 783001-01E

3.3.5 Setting the Bridge Excitation
Voltage (only for strain input unit)

\
.
SN

When you are using the strain input unit, it is
necessary to set this excited voltage.

Make sure to disconnect the strain gage, strain
gage converter etc. from the strain input unit
before changing the value of the excited voltage.
The strain gage, strain gage converter etc. might
be damaged when setting a wrong excited
voltage.

Bridge excitation voltage selections

Select the appropriate excited voltage from the table
below. However, since the excited voltages depend on
the adjustive gage resistances, select accordingly.

Excited Voltage Gage Resistance
2V
120 Qo 1kQ
3V
5V
350 Qo 1k
10V

.t:)perating Procedure

L4

1.
2.
3.

The initial value is 2V.

Press the CH-key which you want to set.
Move the cursor to the ‘BV” seiting.
Select the appropriate excited voltage.

External
Nou. 15.95 14:12
2u
3V
SU
r CH5 Range=20000pe— 1au
Input ¢ Strain T
Filter :
BU :
utility JR— -
18889 —10899KrE

37
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2.
3.

(only for strain input unit)

This section describes the way to eliminate the
unbalanced part of the bridge resistance of the strain

~ gage, strain gage converter etc.

The following two methods exist.

All adjust
All the channels for which the input mode is set to
‘Strain’ will be balanced.

Adjust
Only the channel which is currently being displayed
will be balanced.

Operating Procedure
1.

Press the CH-key for which you want to carry out
strain balancing.

Verify that its input mode is set to ‘Strain’.

Select “All adjust’ or ‘adjust’ using the soft keys.

External
Nov. 15.95 14 51
off
e
Strain
- CH5 Range=2000me —— ow
eut s e
doggt 1 EOEm a1l
BU : U adJust
Otility
| I Y i ]
9378 -g.3705 | Adiust
NOTE

Strain balance need not be executed but after the
following situations.

* When changing the input mode to others than
“‘Strain’.

However, balanced will be kept even ?i?ter the power is

turned OFF. ;
.
b

3.3.6 Adjusting the Strain Balance 3.3.7 How to Copy Settings to An

Other Channel

AN h W

You can conveniently copy settings to other channels.
Proceed as follows:

Press the CH-key of the channel whose values you
want to copy to other channels. The “Input Settmg
screen will appear.

Move the cursor onto the “Utility” command.
Press the “Copy to” soft key.

Move the cursor onto the channel of desnnano)/']

Press the “yes” soft key.

Repeat the last two steps for other destination
channels.

Press the “Copy execute” soft key. The display will
return to the “Input Setting” screen once the soft key
has been pressed. The “Copy completed” message
appears on the screen when copying has been finished.

!
)
1
|

. 2148 18mn's
Feb.g).95 [7:46 , -
No
Yes
— CHb < 20
Copy to other channels.
Copy
\es g execute
a: NO
@®Source channel

NOTE

It is not possible to copy the setting contents from
channels of one input unit to channels of a different
kind of input unit.”
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3.4 Using the Monitor Screen Full-Scale Values Screen m

This screen displays the previously set maximum and

3.4.1 Switching Between Monitor minimum values for all channels. This display looks as
- follows:

Screens
Feb.94.95 16118 189m0/

12 0.5646~ -8.4366 U 1V

What You Should Know

Screen Sequence 12.308~  9.860 U 10U Freeze
The sequence of the screens which appear by pressing 75.60. -74.48 U 188U Hanual
the MONITOR-key starts with the Analog Waveform @.830~ -1.168 U 2U Print

screen, followed by the Logic Waveform screen if this

lled. followed by the N e Val 5.908~ -5.980 U 19U
ionis i , follow the Numeric Value
option Is Instate y 5.98. -14.62 U 20U

screen and by the Full-Scale Value screen. .
5.8~ -35.68 U S@U

32.28~ -47.82 aU 120mY

DN @y R W

Analog Waveform Screen

This screen is used to monitor the recording of analog
and logic waveforms. Waveforms will be displayed
according to the settings you set in the Recording
Setting screen (see chapter 4). The waveforms scroll
from the top of the screen down. Note that X-Y
waveforms will not be displayed, but T-Y is displayed.
Note that when your recorder is equipped with the
optional logic input channels, these will be displayed
after pressing the MONITOR-key after the Analog

Waveform screen again. ' Switchi he Moni
The rate at which Analog Waveform screens scroll S w't_c ing the Monitor screen at the Input
: Setting screen

down depends on the chart speed. See also 12.5. This ) . i
display looks as follows: The Input Setting screen (which appears by pressing

Operating Procedure
Selecting the Monitor screen
1 Press the MONITOR-key once.
Continuing to press the MONITOR-key results in
displaying the Numeric Values screen, the Logic
Waveform and the Full Scale Values screen
respectively.

uonesedo oiseg ¢

18RS o any CH-key) also displays the Monitor screen at the
Feb.gl.s5 @13 a upper half of the screen. It is possible to switch this
£ Monitor screen while you are active in the Input
2 Freeze Setting screen. Proceed as follows:
3 1 Move the cursor onto the “Utility” command.
Nagual 2 Press the “Monitor” soft key until you reach the screen
E: y y
3 you want. You can enter settings as before'in the lower
F half of the screen.
3 Hewory_ Feb.@1,95_80: 11 1onn’s
1773 ¢ 6 7 Copy to
3 Monitor
Numeric. Values Screen Tnuerse
This screen is used to monitor the recording of digital ——
logging. Data of all channels, provided they are not set - CH1 Range= 10V —— Rl
to OFF, will be displayed as numeric values. The Inowt :ope |
values are updated every 0.5 seconds. When the Filter® Jiiés scaiins
measured value lies outside the measurement range, ] 7
+x+V will be displayed to indicate an overrange o — T
condition. This display looks as follows:
18um
Feb.84.35 16115 e NOTE :
TRk T, You cannot switch between Monitor screens during
0.004 V Frceew recording. When you start recording, the currently

2 . )
3' Of f selected screen rematns active.
4 -1.588 V{\c  -wy)|Mpust,
g Off 0 005 v [N
S|
4 ot{f) (i)

(DChannel number

(@Logic channels

.@Logic data

®Analog data

®s uppression voltage value

| IM783001-01E . 39



3.4.2 Freezing the Monitor Screen 3.4.3 Getting a Manual Printout

This section describes the way to “freeze” the monitor

screen which is useful for viewing specific data. What You Should Know
Manual printouts consist of the latest measurement
Operating Procedure data, printed digitally.
1 Press the Monitor-key several times until the required A manual printout can be obtained in several ways.
INONItOT SCreen Comes up. » by pressing the “manual print”-soft key at %he
2 Press the Freeze soft-key. The display will “freeze” monitor display. i
the data on the screen. . * by pressing the “manual print”-soft key duﬁng real-
However, data sampling continues. ’ time recording (chart speed should be 10mm/s or less,
3 Torelease the “freeze-status”, press the MONITOR- and “data manual” should be set at the annotation
key. setting).
Feb.B1.95 @1:83 1B s * by external input signal (refer to 9.6)
1l £ 3 4 5 8 7 8 + by communication interface.
= The result of the first operation looks as follows.
4 Freeze £3:26:42 1= 1982V 2= -0.992V 3=  0.005V
4 Manual
= i Operating Procedure
3 1 Press the MONITOR-key several times until the
e R required monitor-screen comes up.
2 {E!emﬁy 2 Press the “manual print” soft key. One line of
L measurement data will be printed.
Z Feb.@).95 01:03 1Bun7s
) 273 4 8 7 8
NOTE 3
When capturing data or playing back captured data, 3
this “freeze”-function cannot be used. =
3
2 Henory _
-
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3.5 Date and Time Settings 3.6 Changing the Language
of the Display

This section describes how to set the date and time

. - inted or displayed. ‘ ‘ .
which will be used to be printed or display This section describes how you can change the

What You Should Know language used on the display.

Setling ’the Date What You Should Know
You don’t have to enter the slashes. . X )
The display can appear in the following languages.
e.g 94/12/31 (year/month/day) - English
Leap years are automatically provided. - German
- French
- Japanese
Setting the Time 4
You don’t have to enter the colons. Operating Procedure ' ©w
e.g. 14:05:00 (hour:minute:second) The initial setting is English. o
! 1 Press the MENU-key. :.:
- 2 he NEXT soft k “ .
Operating Procedure Press the NEXT soft key ind. select “#9 Syst::m ) o
1 Press the MENU-key 3 Move the cursor onto the “Display language” setting. 3
es: -key. . .
4  Select th ed | . N
2 Press the NEXT soft key and select “#9 System”. esicst e me required language using the soft keys s
3 Select “#1 System” using the soft keys. Date . 9502001 Enolish S
4 Move the cursor onto the date setting. Line groynd :opaiieie
5 Select the required number by turning the rotary knob.” isPlay lansuase : m
6

Use the cursor keys to move to the next number
(within the date setting) which you want to adjust. .
7 Once you set the required date, press the “Setting” soft . %
key. The cursor will move to the time setting. :
8 Select the required number by turning the rotary knob.
9  Use the cursor keys to move to the next number
(within the time setting) which you want to adjust.
You can select the next number now. Once you set the
new time, press the “Setting” soft key.

Deutsch

System
Date : E5/02/81
P’me P el
ack 9round : Hhite
DisPlay language @ EnSlish .

Setting

H 1234567808+ .E¥

NOTES

« If you press the “ESC” soft key before you press the
“Setting” soft key, the old setting will be kept.

« This setting screen will show the time when the
screen was opened and does not change on the screen.
However, the internal clock keeps working as usual.

« The new time starts as soon as you press the
“Setting” soft key.
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Real-Time Recording

This chapter describes the initial recording settings, how to start/stop real-time recording, and how to adjust the recording
format. When triggering is required, refer to chapter 6.

4.1 Initial Recording Settings

The initial settings for real-time recording are as follows (printed in bold script):

Print Format screen

(Press the MENU-key and select #2)

4

Parameter Description Values
Modc Selects analog waveforms or Analog, Digiial
: digital logging recording
Format Selects the number of zones for T-Y 1 Zone 200mm, 1 Zone 160mm
recording, or selects X-Y recording 2 Zone, 4 Zone, 8 Zone,
XY
Grid Intensity Selects the intensity of the grid in Normal, dark
: printouts ,
Grid Type Selects a type of grid Off, 10mm fine, 10mm simple,
+ | 10div fine, 10div simple
Scale Print Selects whether to print the scale *‘ Off, On
Annotation Selects whether to print an annotation. :| Off, On, CH.Info., Data Distance,

Data Manual

Channel Print

Selects whether to print the channel
number and at which interval

Off, 200, 400,"1000, 2000

event and the interval of the time tick

Header Print Selects whether to print date, time, chart | Off, Time, Comments,
speed and comments Time + Comments
Flexible Zone Selects zone recording ON/OFF and . Off, Boundary,
whether to print outside its boundaries w/o Boundary
Shot Recording | Selects shot recording and its length Off,0.2,0.5, 1,2 m
Tick/Event Selects whether to print time tick or Off, Event, 0.01,0.1, 1, 10,60 s

Assign X-Axis

Assigns the horizontal axis

Off, CH1, CH2, .., CH8

Assign Y-Axis

Assigns the vertical axis

Off, CH1, CH2, .., CH8

Time Interval

Selects the interval for digital logging

1,2,5,10,20,30,60s,1,2,5,
10, 20, 30, 60 min

Direction

Selects the direction of the printout

Normal, 180° rotation

Trace Setting screen (Press the MENU-key and select #1).

Parameter Description Values
Trace Selects whether to print a waveform Off, Dark, Light
and its intensity
Flexible Zone Adjust screen (Press the MENU-key, select #5 and then 1 “Zone”):
- Parameter Description Values
Upper Sets the upper value of the zone 110 100
Lower Sets the lower value of the zone 0t0 99
Event Message Set screen (Press the MENU-key, select #9 and then 2 “Event message”):
Parameter Description Values
Event message | Selects event message mode Off, Time, Message,
Time + Message

1M 783001-01E
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The following table shows which settings are selectable for three types of recording.

The real-time recording of logic channels will be done together with the analog T-Y waveforms. Therefore, for settings
concerning logic recording, refer to that column. However, the settings with an asterisk apply to analog T-Y waveforms-

only.
Setting Analog T-Y Analog X-Y N;Jmeric Values |Reference Page
Waveform waveform Recording
Mode Analog Analog Digital 4-5
Format except X-Y XY X 4-5
Grid Intensity o 0 X 45
Grid Type [ o X 4-5
Scale Print* o o X 4-8
(On/Off)
Annotation Print* o o X 4-6
Channel Print* o o X 4-7
Header Print o o X 4-8
Flexible Zone o X X 4-5
Shot Recording o X X 4-12
Tick/Event o X X 4-13
Assign X-axis X o X 4-10
Assign Y-axis X o X 4-10
Time Interval X X o 4-11
Direction X x - ) 4-12
Setting Analog T-Y Analog X-Y Numeric Values |Reference Page
Waveform waveform Recording
Chart speed 0 X X 4-3
Trace o ¢ x X 4-9

o: setting is possible

>

: setting is not possible

*: not for logic waveforms

e
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4.2 Starting / Stopping Real-
Time Recording

This section describes how to start and stop real-time
recording.

What You Should Know

You can interrupt the current recording process using
the RECORD START/STOP-key under the following
conditions:

«  During a single shot recording

«  When performing data capture during real-time
recording. You can only interrupt the current process
during the real-time recording.

i

Operating Procedure
" T-Y Recording
You can start T-Y recording after you selected all the
necessary settings by simply pressing the RECORD
START/STOP-key. Pressing the same key again
results in stopping the recording. :

X-Y Recording

In case of X-Y recording, pressing the RECORD
START/STOP-key results in the creation of image
data of X-Y. Pressing the same key again results in
starting the recording. After the recording has been
completed, recording will stop.

Note that the screen will show the T-Y display.

NOTES
« Real-time recording cannot be started under the
following conditions:

- During data capture

- When displaying captured data

- When printing captured data

- When accessing a Floppy disk

-'When printing out a setup list

- When printing out a hardcopy.
* When you selected the repeat or single trigger mode
and you press the RECORD START/STOP-key, real-
time recording will not start as long as the trigger
conditions are not satisfied. Refer to chapter 6.
« When recording starts, the screen turns to the
“Monitor” screen. The “Monitor” screen can be
changed by pressing the MONITOR-key.
* Note that waveforms will not be recorded for
channels whose trace intensity was set to “Off.” See
4.10.

1M 783001-01E€

4.3 Chart Speed Setting

This section describes the way to change the chart
speed using the front panel keys.

What You Should Know
The chart speed can be set to any of the following

speeds:

mm/s : 1,2,5, 10, 25, 50, 100, 200, 250
mm/min : 1,2, 5, 10, 25, 50, 100, 200, 250
mm/h  : 10, 25, 50, 100, 200, 250

The intervals between the grids on the time axis differ
depending on whether the chart speed is set at 250 mm/
s or any other speed.

The tule applies to all types of grids (see Section 4.5).

With the chart speed set at a speed other than 250 mm/s

10m

' ?With the chart speed set at 250 mm/s

12.5mm

Two additional chart speeds are available which you
can set yourself; they are V; and V, and can be set to
1 to 200 mmy/s, 1 to 200 mm/min, 10 to 200 mm/h.
These chart speeds can be triggered (See 6.3).

NOTE

The chart speed cannot be changed while data
capturing is in progress, while loading or saving, while
printing out a setup list or while printing out/
displaying captured data is in progress.

+3
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Operating Procedure

Setting the Chart Speed

Press the CHART SPEED-key.

2 Use the cursor keys or rotary knob to move the cursor
onto the desired chart speed. The chart speed will
change accordingly.

3 Select the unit using the soft keys. The chart speed
will change accordingly. '

—

Feb.85,95 §4:82 ” tonns gg&gzng
Honitor

—Chart speed wns
0250 0200 0100 o 50 o

nnmin

o2, @100 50 2
o 1 o V]l o V2 Omm/h

NOTES

« Itis also possible to have the chart speed changed
after triggering occurs. See 6.3.

« When using the recorder for a long time at low
speeds, dust might gather at the printer head, which
results in no printout. In such a case, perform
“Cleaning the Printer Head”, as described in 11.4.

Setting the Additional Chart Speed Vi, V,
Press the CHART SPEED-key.
Select “V, V, Setting” using the soft keys.

Select the appropriate unit.
Press the ESC-key to return to the previous screen.
Select V, or V, using the rotary knob.

NN A BN

4-4

Turn the rotary knob until the required value is shown.

4.4 Fixed and Flexible Zone
Recording

This section describes how to record T-Y analog
waveforms in different zones. This has the advantage
that waveforms can be recorded without overlap. The
recorder has pre-set fixed zones, but you can set the
width of the zones yourself too (flexible zone
recording).

What You Should Know

Types of Fixed Zones

Zone Setting Recording Width  On Each Zone

1 zone 200 mm 200 mm All waveforms*!

1 zone 160 mm 160 mm All waveforms*?

2 zones 80 mm {-4ch input: max. 2
waveforms
5-8ch input: max. 4
‘waveforms

4 zones 40 mm t-4ch input: max.1
waveform
5-8ch input: max. 2
waveforms

8 zones 20 mm [-8ch input: max. |
waveform

*! messages, annotations, logic waveforms (option)
will overlap with the analog waveforms

*2  messages, annotations, logic waveforms (option)
will not overlap with the analog waveforms

Flexible Zones _
Flexible zones can only be set in case 1 Zone 200 mm
or 1 Zone 160 mm has been set at the Format setting.
The zones are decided by setting the upper and lower
limit values in terms of percentage. The maximum
value is 100%.

The lower limit can be set from 0 to 99% of the
recording span, the upper limit from 1 to 100%,
selectable for each channel.

The lower limit can not be bigger than the upper limit.
The minimum width of a zone is 1%, the maximum
width is 100%.

Upper
1 .

[ gl

[y -l
i =1
100% 0%

Logic Signals and Zones
The logic signals CH-A and CH-B will be recorded in
zones t0o. Refer to 4.17 for more details.

1M 783001-01E



Assigning Channels to Zones Make sure that “1 zone 200mm” or “1 Zone 160 mm”
In case of using fixed zones, the channels are assigned at the “Format” setting of the “#2 Print format” screen

to the zones as shown in the following table. The table (see operating procedure for fixed zones) is selected.

shows the situation for the 8-channel model. 1 Press the MENU-key.

SZone | 4Zone 2Zone Zone 2 :(;-jel?:t:he NEXT soft key and select “#6 Flexible zone

CH1 |CHL 2 |CHI~4 3 Move the cursor to the ‘Upper’ setting of the channel
CH2 (CH1, 2) for which you want to adjust the zone.

CH3 | CH3, 4 CH1~8 4 Set the upper value using the rotary knob.

CH4 (CH1~4) 5 Move the cursor to the ‘Lower” setting.

CH5 | CH5. 6 |cCH5—8 6 Set the lower value using the rotary knob.

) ) 7 Repeat step 3 to 6 for all the channels you want to

CH6 (CH3, 9 adjust.

CH7 |CH7, 8 Flexible zone adiustment ————

CHS CH Upper Lower JR—

1 ~ %

(in case the 4-ch input unit is connected) 5 eg ~ ggj o
Recording outside Zones T R é’ \
You can select how you want to record data which fall 3 1 T g -

- outside the set zone. You can still have them recorded, 8 g~ e

or not, by setting whether data should be recorded JR—
beyond the zone’s boundaries.

! Recording outside the Zones
In case you are using flexible zones and selectthe
setting “w/o Boundary”, the measurement data will

appear outside the boundaries also. Recording outside Zones

£ “OFF” is the initial value.
Range 5V zﬁfs;:r"f;(;;:;'"es Press the MENU -key.
- . Select “#2 Print format” using the soft keys.
25y - A/D data £ Move the cursor to the “Flexible zone” setting.
E Upper limit i i 77 (110% of full AD) . &

Buipiooey swij-jeay ¢

BN -

Select from one of the following:
OFF Zone recording will not be done
Boundary Data lying outside the boundaries will
E \ not be recorded.
A, Lower limit -~~~ /T w/o Boundary Data lying outside the boundaries will
it still be recorded.
~ - - recording within boundary
~—— w/o Boundary recording

Operating Procedure
Fixed Zones
1  Press the MENU-key. .
Select “#2 Print format” using the soft keys.
3 Make sure that “Analog” is selected at the Mode
setting. Zone recording is meaningless for the digital
logging mode.

.4 Move the cursor to the “Format” setting.
5 Select the number of zones using the soft keys.
— Pri 1_Zone
Print format 280am
Fodeat | R — .
orea . i ne
16dmm
Grid intensity : Normal |
SR e
otaio ion 2 Zone
Cﬂannei Print n [460mnn] P
Header print : 1ime
Flexible zone : Off
4 Zone
—Toe ] —
| $1% CoB0ndi™® } 9Fsecy
8§ Zone
X-Y

Flexible Zones
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4.5 Selecting the Grid Type
and Grid Intensity

This section describes how to select the most
appropriate grid to analyze your printouts.

What You Should Know

Grid Types

You can select one of the following four grid types
shown below. It is also possible to record waveforms
without using a grid (off).

Note that you cannot change the grid type during real-
time recording.

10mm fine

10mm simple

10div fine

10div simple

The grid intensity can be selected from normal and
dark.

Operating Procedure

PSRN SR

W -

4-6

Selecting the Grid Intensity

“Normal” is the initial value.

Press the MENU-key.

Select “#2 Print format” using the soft keys.
Move the cursor to the “Grid intensity” selection.

Select the grid intensity using the soft keys. :
— Print format v
Normal
Hode : Analog .
Fornat : 8 Zone N
Dark e
Grid intensity : i I \
Grid tyee : 19mm fine
saletiin L
L3} .
Ehgggre_lmer_‘ A?t : 9““%4%"“'] [—
1
Fiexible éune i Off

Shot recording : OfF
L'?’i‘gkg Sgn{ 1 Usecl J

Selecting the Grid Type

“10mm fine” is the initial value.

Press the MENU-key.

Select “#2 Print format” using the soft keys.
Move the cursor to the “Grid type” selection.

Select the grid type using the soft keys.
— Print forpat —m———————

off
ode : Analos
Format : B8 Zone
ki
ine
Fid 405" | ie— |
ri? type H
cale Print : On 18mm
Annotation . Dff simple
Channel Print : On [40@mm]
Header erint : Tine
Flexible zone D%f 18div
fine
Shot recording : Of
’ Tick ~ Event ™ @ 1 Fsec) ‘35‘1’
1

4.6 Entering and Printing
Messages

This section describes the way to enter and print
messages. There are two kinds of messages: one is
attached to a channel and can be set for each channel
separately. This type is called annotation. The other
one is a message which can be voluntarily printed and
does not correspond to any channel. This type is called
event message. '

What You Should Know

Entering Annotations

You can set an annotation for each channel, each one
up to 60 characters in length. Entering can be done
using the rotary knob to select the characters. The soft
keys can be used to insert characters (INS), to delete
characters (DEL), to move back space (BS) and to get
upper-case characters (CAPS). It is also possible to
copy annotations to other channels using the soft key.

Printing Annotations

Annotations will only be printed with analog
recordings. Your annotations will be printed
repeatedly at a 200 mm interval. Annotations will be
truncated when its length exceeds the recording length.
Annotations will be printed in the lower area of the
recording zone of each channel. In case of “1 Zone
200mm”, the annotations and the corresponding
waveforms might overlap.

Entering Event Messages

A voluntarily event message can be printed during
analog recording. Five evént messages can be entered
each of up to 16 characters. The contents of the
printout can be selected from the time (min:sec) only,
or the message only, or both. You cannot copy event
messages.

Printing Event Messages

Printing an event message can be started by key
operations, communication command (see IM781011-
11E) or external input (see 9.6). However, in case of
external input, you cannot select which event message
will be printed; they will be printed alternately. When
keys are used to start printing, the message which is
pointed out by the cursor will be printed.

Tnjaction current flow 2 )

. Annotation

Performed by ¥/G Event message

1M 783001-01E
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Operating Procedure
Entering Annotations

1 Press the MENU-key.

Press the NEXT soft key and select “#8 Comment”.

3 Move the cursor to the channel for which you want to
set an annotation.

4 Use the rotary knob to select the character. For more
information regarding entering characters, refer to 3.2,
Continue until you completed your annotation.

N

Copying Annotations
Move the cursor to the annotation you want to copy.
Press the “Copy to” soft key.

Select the number of channel(s) to where you want to
copy, by selecting “Yes”.

8 Press the “Copy execute” soft key.
‘— Header & Annotation

NN

231 CDDV to
“H:[Real time measuring ] o
1:fRemote timin9 clock ] 8BS
2:CHain transformer phase | I e
SATSl oy phsse s |
E'Elnlectton current floill % DEL _______
7L
&t 1
t"gs &Y (D2" N3 123
45678980. ‘llabcdefgh
jiklmrnoPparstuvwryz E%f

Printing Annotations

“On” is the initial value.

Press the MENU-key.

Select “#2 Print format” using the soft keys.

3 Make sure that “Analog” is selected at the “Mode”
setting.

4 Move the cursor to the “Annotation” setting.

5 Select “On” or “Off” using the soft keys.

N -

rint forsat oFf
ftode : fAnalog O
Format : 8 Zone

On

Grid intensity : Norma
Grid tyre : 1Bmm fine

aotaton i
nnotai .
hannel Print : On (40Guml
Pt ime | L4 Data

il Distance

hot recording @ QFf
ick ~ Event 1 [secl
Nanual

Printing Channel Information

When you select “Channel Info.” at the “Annotation”
setting, channel information, such as input mode,
range setting, filter, suppression value, and scale value,
will be printed instead of annotations.

M 783001-01E

Printing Measurement Data

When you select “Data Distance” or “Data Manual”,
measurement data will be printed digitally instead of
annotations.

Selecting Data Distance will result in a digital printout
of the measurement data every 40 mm. This is only
valid in case the chart speed is less than 10 mm/s and
if the chart speed is not controlled by external signal.
Selecting Data Manual will result in a digital printout
of the measurement data every time you want to. Only
valid for chart speeds less than 10 mmy/s. For setting by
external input or communication, refer to 9.6.

Press the MENU-key.

Select “#2 Print format” using the soft keys.

Make sure that “Analog” is selected at the “Mode”
setting.

Move the cursor to the “Annotation” setting.

Select “Data Manual” using the soft keys.

Press the START/STOP-key and verify that recording
starts.

Press the “Manual print”-key at the monitor display
and the manual print will appear.

Operating Procedure

1

£

[ USI ORre

=)}

Entering Event Messages

Press the MENU-key.

Press the NEXT soft key and select “#9 System”.
Select “#2 Event message” using the soft keys.
Move the cursor to the number of the event message
which you-want to set.

Use the rotary knob to select the character. For more
information regarding entering characters, refer to 3.2.
Continue until you completed your event message.
Move the cursor to the “Print mode” setting.

Select how you want to have your messages printed
using the soft keys. Selectable from time only,

message only or time and message, or off.
— Event message ———————

Print
¢ 1 EExecuted by Berfll]
5 it ] BS
#4 C g R
45 C

Print mode : Message DEL

I " gs%x&{3CI_>N1123 DCRPS
4567888, "Yabcdef .
. ML
iJjkRanopdrstuvyxyz

anz

Printing Event Messages

The printing of event messages can be started by the
panel keys (explained hereafter), by external input (see
9.6) or by communication. Note that event messages
can only be printed during analog recording, and for
chart speeds below 100 mm/s.

Press the MENU-key while recording is in progress.
Select “#1 Event message” using the soft keys. See

~ figure above.

Move the cursor to any character within the event
message you want to print out.

Select “Print” using the soft keys to start printing.
Note that you can also enter or change event messages
on this screen the same way as described above.
Move the cursor to the “Print mode” and select how
you want to have your messages printed. Selectable
from time only, message only or time and message, or
off.
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4.7 Printing Channel
Numbers

This section describes how to print channel numbers
with analog waveforms and how to change the interval
of printing channel numbers.

What You Should Know

Location

Channel numbers can be printed beside each
waveform. See figure below. However, depending on
the waveform, the waveform and channel number
might overlap, so the channel number might become
hardly visible.

Interval

Channel numbers are printed according to a specific
interval. The interval is selectable from 200, 400, 1000
or 2000 mm. You cannot change the interval during
real-time recording.

Jun, 09. 83 16:22:15  50mm/s 200. Oms/cm

Operating Procedure

1

4-8

“400” is the initial value.

Press the MENU-key.

Select “#2 Print format” using the soft keys. :
Make sure that “Analog” is selected at the “Mode””
setting. :
Move the cursor to the “Channel print” setting.  *
Select between “Off” or the desired interval using the

d

soft keys.
—Print format aft .
Pode :Anglos
ormat ¢ 8 Zone b
208

id § ity : Normal [
19 Aphenert 160m 1 ine

Bll: e

gcéfe print :

nnotajon : 498
Channel Print ¢ @
F1

ader print I Time

gxible éone s 0ff i
l §h°'i Ceg"gg{"‘-’ : ?fﬁsm

L - - ——I 2000 |
(DPrinting interval )
NOTE

In case of the ‘1 Zone 200 mm’ setting, and the
annotation setting is other than Off, the channel No.
will not be printed in the designated annotation area
(width of 0 to 45 mm).

The channel number will only be printed for chart
speeds below 100 mm/s.

4.8 Printing the Scale

This section describes how to print the scale together
with your analog recordings.

What You Should Know

Contents L
The scale printout consists of both full scale values \‘\‘
(minimum and maximum), the measurement range, the;
zero position mark and the zero suppression value
(when set). /
In case of recording captured data the time axis will be
printed.

When the full scale values are changed during real-
time recording, the new values will be printed. For an
example, refer to page 1-4. -

Location

Scales can only be printed with analog waveforms.

In case of real-time recording, the scale is printed
immediately after recording stops.

In case of printing captured data as an analog
waveform, the scale is printed before recording of the
waveforms start. A scale can also be printed for X-Y
recording.

Linear scaling

You can adjust the scaling factor for physical
quantities such as mechanical distortion, vibration,
pressure and displacement. See also 9.1.

Operating Procedure

“On” is the initial value.

Press the MENU-key.

Select “#2 Print format” using the soft keys.

Make sure that “Analog” is selected at the “Mode”
setting.

Move the cursor to the “Scale print” setting.

Select “On” or “Off” using the soft keys.
— Print format

Hode : fAinalog
Format .8 Zone

off

On
d intensity : Normal [
: m fine

ri
orid tvpe :

fhotaton & gn

nnot. :

hannel Pript @ gv [42@mm]
?gder print  : Tipe

xible zone & Of
hot recording : Off
Mok CoEvent -t 1 Lsecd

MIOTWGS

-
i
:
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4.9 Entering and Printing the
Header

This section describes how to get a printout of the
date, time, chart speed and any comment together with
your recording.

What You Should Know
The header can consist of any of the following, or a
combination: date, time, chart speed, any comment.
In case of T-Y recording, the header can be printed
with a 200 mm interval. The time corresponds with the
vertical grid line located just before the first character
?f the date.

'

Date Time Chart speed
| (including time per cm)
1

B

¢M 93)(6:22:15) (S0mu/s

In case of X-Y recording, the time when the recording
of image data started and were completed can be
printed.

In case of printing captured data, every 40 mm the
time scale will be printed.

Image data record stop

((Eod: s1.02 98 19:34:%2 )

Image data record start

(Stert: Jul 02 93 19:

Comment Time scale

or_c} 8s]

Feb.01.95 00:26:52(Freel
t5.0ws 52.005/::4:1

CHI : D¢ 10V
5.000V/ca

-5. 000V

“IM 783001-01E
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Operating Procedure

Entering the Header Comment
The comment of the header can be entered the same
way as annotation. Refer to 4.6.

The header should be entered at the “H:[

1’ setting.

Printing the Header

“Time” is the initial value.

Press the MENU-key.

Select “#2 Print format” using the soft keys.

Make sure that “Analog” is selected at the “Mode”
setting.

Move the cursor to the “Header print” setting.
Select from any of the following:

Off header will not be printed
Time real-time rec: date, time, chart
speed are printed

captured data: every 40 mm the

time axis will be printed

preset comment of up to 60

characters will be printed. In case

of data retrieving from a floppy,
the file name will be printed.

Time + Comment real-time rec: The date, time,
chart-speed and comment will be
printed.
captured data: contents will be
devided into two sections, in the

- upper are the comment will be
printed, whereas the lower one will
show the time axis every 40 mm.
In case of ‘I zone 200 mm’ setting,
the time axis will be printed in the

Comment

Buipiooay awi-jeay p

grid.
— Event message Print
g é EExecute by Bertll] T B
# : BS
g g t PR
Print mode Hessage EE'_'_
INS

PP ES%& IO 0 N1 12 3)0CAS
4567890. ‘Babcdefah
iJ‘klmnopqrstuumxvzg




4.10 Selecting Trace
Intensity and Turning
Channels OFF

This section describes how to select the intensity of the
traces.

What You Should Know
You can choose from two intensities for your
waveform: dark and light. You can also choose “off,”
which results in no recording of the waveform for that
channel.

The trace intensity can be changed during real-time
recording, but not during data capture.

Operating Procedure
“Dark” is the initial value.
1 Press the MENU-key.
Select “#1 Trace (T-Y)” using the soft keys.
3 Move the cursor to the channel for which you want to
adjust the trace setting.

4 Select “Off,” “Dark” or “Light” using the soft keys.
Trace — MR:Dark EB:Light

E Dark

£
L i qht

ort

SEEEaes

o
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4.11 Inverting the Recording

This section describes how to invert the Y-axis in the
T-Y recording mode.

What You Should Know
The Y-axis (vertical axis) can be inverted around the
X-axis (horizontal axis).
The full scale values (displayed in the Input Serngs
screen) will also be inverted accordmgly

5.000¥
5.000v
5.0y

neoov
2.500V7cn
5,

B (U
2,300¥/2n

CHS
s
(1]
[0
(&)

Operating Procedure

1  Press the CH-key of the channel whose recording you
want to invert.

2 Move the cursor to the “Utility” setting.

3 Select “Inverse” using the soft keys. The waveform
will be inverted.
You can cancel the inversion by pressing the “Inverse”
soft key again.

1@nn-s
Feb.@1,95 @0: 11
i 3 Copy to

‘Monitor

r CHl Ran8e= 10y — Resel
p reSS : Bcf -----------

SPan
Filter | pee sealins

R T [T T j| Auto
.08 ] 5 0000 Scale
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4.12 X-Y Recording

This section describes how to get X-Y recordings. X-Y
recordings are useful to measure the phase difference
between input channels.

What You Shouid Know

Up to four graphs can be generated using the input of
one chanunel for the X-axis and using the input of up to
four channels for the Y-axis.

Recording
Pressing the RECORD START/STOP-key once results
in creating image data which will be stored into

* memory. Pressing the same key again results in

- -

printing out the stored X-Y image. Refer to the figure
below.

Additional Settings

Within the X-Y recording, you can select the
following items:

Grid type and intensity (see 4.5) .

Scale print ON/OFF (see 4.8)
Annotations (which will only be printed for the

channels corresponding to the X- and Y-axis (see 4.6))

Channel numbers (which is convenient to see which
channel has been assigned to the Y-axis (see 4.7))
Start/stop time of generating the waveform (see 4.9).
The way to select these items is the same as for T-Y
recordings. Therefore, refer to the corresponding
sections.

FMRE S 01 Sarl

ag e
e

NOTE

The X-Y recording cannot be monitored on the display
screen. The monitor screen will show the data in the T-
Y format.

M 783001-01E
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Operating Procedure

Assigning Channels to the X- and Y-Axes

The initial value is “CH1" for the X-axis and “CH2”
for the Y-axis.

Press the MENU-key.

Select “#2 Print format” using the soft keys.

Make sure that “Analog” is selected at the “Mode”
setting.

Move the cursor to the “Format” setting and select “X-
Y” using the soft keys.

Move the cursor to the “Assign X-Axis” setting and
select the channel number which will correspond to the
X-axis using the soft keys.

Move the cursor to the “Assign Y-Axis Graph 1”
setting ‘and select, using the soft keys, the channel
number which will correspond to the Y-axis of the first
graph. You can set up to four graphs here. In case of
an input unit of more than four channels, use the
“-Next-" soft key to display other channel numbers.
Select the Y-axes of other graphs as well, as required.

- Prist farsat 1_Zone
l-_ o 2800mn
| Format .

1 Zone
- 1ERnm
Grid intenzity @ Dark
Grid : 1@am fine
scale prant 06
annotat an o OFf Z Zone
Chanmel print @ On
Header prict © Taue
— - 4 Zone
—R3Si3n
® o~ HRis o Off
Yo~ Gyis Grarh 10 Off
Grach = @ Off
srach 2000 Off
Gravh 4 @ 0OFf

Press the RECORD START/STOP-key to start making
the image data.

Press the RECORD START/STOP-key again to start
recording.

NOTE

Depending on the kind of input signal, or when
changing the monitor display, etc., the sample rate
might change which might affect the recording.
Therefore, when a stable recording is necessary, it is
recommended to store the data into memory first, and
record afterwards.

4-11
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4.13 Digital Logging
Recording

This section describes how to record your
measurement input as numeric values.

What You Should Know

The numeric values of your measurement input are
printed in the order of the channel number.

You can select one of the following recording
intervals: :

1,2, 5,10, 20, 30 or 60 seconds, or

2, 5,10, 20, 30 or 60 minutes.

‘When the measurement data are outside the
measurement range, “+¥****” will appear. While the
measurement range is being changed during numeric
recording, “***¥*” will appear.

Within the numeric recording, you can select the
following items:

Printing of channel numbers ON/OFF (see 4.7)
Printing of date and time (see 4.9).

16:24:56 0. 005 21.09 1.95 10. 04
16:24:57 0.005 21.09 4.95 10.04
16:24:58 -0.002 21.09 4.% 10.01
16:24:59 0.612 21.08 4.9 10. 04
16:25:00 -0. 002 21.08 4.9 10.01
16:25:01 -0.002 21.09 4.95 10,01
16:23:02 -0.002 21.08 4.95 10.04

Operating Procedure

[ O

412

Press the MENU-key.

Select “#2 Print format” using the soft keys.

Move the cursor to the “Mode” setting.

Select “Digital” using the soft keys.

Move the cursor to the “Time interval” setting and
select it using the soft keys. If the preferred interval is
not displayed, press the “-Next-" soft key first. .
Press the RECORD START/STOP-key to start the
recording. To stop the recording, press once again.

~—Print format —————————— g
Analeg b
Mode :
Digital
Time ynterval | Csecl
Direction : Normal

W

4.14 Orientation of the
Printout

This section describes how to select the most
appropriate orientation for your digital printouts.

What You Should Know

You can select from two types of orientation for your
digital printouts: -
Normal,

180° rotated.

The difference lies in the presentation of the time axis.’

When you look at the printed result in the case of
pormal, you will find the oldest data on the bottom of
the chart and the newest at the top.

When you look at the printed result in the case of 180°
rotation, you will find the oldest data on the top of the

chart and the newest at the bottom.

Normal Printout

168:25:03 i, G607

6. 003

9.005

0.005

0.011 241

0. 002 0.on2

(2. 002 0.52%
180° Printout
16:24:56 0. 005 21.09 4.95 10.04
16:24:57 0. 005 21,09 4.9 10.04
16:24:58 -0.002 21.08 4.95 10.01
16:24:59 0.012 21.08 4,95 10.04
16:25:00 -0, 002 21.08 4.95 10.01
16:25:01 -0. 002 21.09 4.95 10.01
165:25:02 -0.002 21,08 4,95 10.04

Operating Procedure

o =

“Normal” is the initial value.

Press the MENU-key.

Select “#2 Print format” using the soft keys.

Make sure that “Digital” is selected at the “Mode”
setting.

Move the cursor to the “Direction” setting.

Select “Normal” or “180” using the soft keys.
r—Print format —m —————

Normal
Mode tDigital e
188
Time interval : 4
Directron : ,&
Il
I3
IM 783001-01E
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4.15 Single-Shot Recording

This section describes how to start a single-shot
recording for a preset interval using a one-touch
operation.

What You Should Know

Single-shot recording allows you to record waveforms
in real-time on a specified length of chart paper. After
the chart travels this specified length, recording will
stop. :

The length of chart paper used for recording can be
selected from the following:
0.2,0.5, 1 or 2m.

When the “repeat” trigger mode is selected, single-shot
recording will occur at each trigger point (see 6.4.1).

Single-shot recording is only valid during real-time
recording of analog waveforms, and is therefore
impossible during digital logging or X-Y waveform
recording, or during printing of captured data.

Operating Procedure

1

3

“Off” is the initial value.

Press the MENU-key.

Select “#2 Print format” using the soft keys.

Make sure that “Analog” is selected at the “Mode”
setting, and that “X-Y” is not selected at the “Format”
setting.

Move the cursor to the “Shot recording” setting.
Select the required shot length, or “Off” using the soft

keys. .
Press the RECORD START/STOP-key to start the
recording.
Print format
r—nod:a ’ ! Anglog ofe
flode . (8 fone A
- 8.2
grgd intensity : Dark ==~ | L
mf type Anp fine
Scale print :
Annotation : Off 8.5
Channel erint gi]n [400mn] [
Flfadgr erint I Time .
exible zone Off

Shot i H
| $ho} regorgine ; WE_

1M 783001-01E

4.16 Printing the Time Tick
or Event Marker

This section describes how to set and print timing
marks to keep track of the time-scale setting. Two
kinds are available: time ticks or event markers.

Time Ticks

Time ticks are printed at the top of the printout and
look as follows. Setting can be selected for OFF (no
printing) and each 0.01, 0.1, 1, 10 or 60 seconds.

Time tick

N AT

5. 000V

CH1 : DC 10V
5.000V/ca

-5. 000V|

Event Marker

Event marker can be recorded using external input
control. Input a TTL-level signal.

For more details regarding external input controls,
refer to 9.8.

Event marker

Uty LFIJ'LFG’U’LFU'LI’UU\J“JIF

:31:17 _100ma ... 00

Operating Procedure

1

“1 sec” is the initial value.

Press the MENU-key.

Select “#2 Print format” using the soft keys.

Make sure that “Analog” is selected at the “Mode”
setting, and that “X-Y” is not selected at the “Format”
setting.

Move the cursor to the “Tick/Event” setting.

Select the required time tick interval, or, in case event

markers are required, “Event”.
— Print format

Hod Analog ort -
[} . Bnalo9 e
Forﬁat . B Zone
Grid intensity : Dark

r‘nil tyee : 1@mm fine

ggo%apr"l;nt i 821’ 2.8

n - 9

hannel rint : n {466nn] R
eader frint : Tine

Flexible zone : Off

Shot recordjns :
|7Tick FoEvent %-
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4.17 Logic Recording

This section describes the operation for real-time
recording of the optional logic input channels.

What You Should Know

The logic input option allows you to record up to two
channels; CH-A and CH-B. Up to eight signals can be
input to each channel.

Label
You can attach a label to each channel of up to five
characters.

Location

The recording of logic waveforms will take place
together with the real-time recording of analog T-Y
waveforms. The location where the recording appears
can be selected by entering a zone number. The
number corresponds to the zones as set for T-Y
recording. Then the location will be as follows.

1 zone 200mm

The recording of CH-A and CH-B will always appear
on the right side of the chart, regardless of your “Print
zone” setting.

1 zone 160mm

The recording of CH-A and CH-B will always appear
on the right side of the chart, regardless of your “Print
zone” setting. The recordings of the logic channels and
analog waveforms will not overlap.

2 zones - 4 zones

Recording will be done in the zon€ which you selected
in the “Print zone” setting. When you select the same
zone number for CH-A and CH-B, both will be
recorded in that zone.

8 zones =

Recording will be done in the zone which you selected
in the “Print zone” setting. When you select the same
zone number for CH-A and CH-B, only CH-A will be

recorded. Y
\

Operating‘" Procedure

1
2
3

4
5

414

Press the MENU-key.

Select “#10 Logic” using the soft keys.

Select the input for CH-A and CH-B, which can be
“On” or “Off”.

Move the cursor to the “Print zone” setting.

Select the print zone for CH-A and CH-B. The number
corresponds to the zones as set in the “Format” setting
on the “Print format” screen. The zones are numbered
from the left side of the chart (= 1) to the right side of
the chart (=2, 4, or 8). When “1 zone 200mm or
160mm” is selected, CH-A and CH-B will always be
recorded on the right side of the chart. “Off” results in
no recording.

Move the cursor to the “Label” setting.

Here you can set a label for each logic input channel
(eight for each channel). These labels will be printed
on the chart: The initial values are “A1” to “A8” and

“B1” to “BS”.
Logic CH-A  CH-B
. . ] off
A?T:t zone | m 8” R
1 :[Al 1 (Bl 1] 0
Lebel Bt 1 ¢ () Z e
it 3: (A3
it aiaa 2
it : (A 2
it p ! n§ 3
1t Y .,
it 8 ¢ A8 8
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Data Capture

This chapter describes how to sample measurement
inputs and store sampled data into memory, which is
called data capture. When triggering is required, refer
to chapter 6.

5.1 Initial Settings

The initial settings for data capture are as follows
(printed in bold script):

Memory Format screen (Press the MENU—key and select #3)

4
¥

Parameter Description Values

Sample Rate Selects the rate at which the input signal | 100k!, 50k, 20k, 10k, 5k, 2k, 1k,
is sampled and stored into memory 500, 200, 100, 50, 20, 10, 5, 2,
: 1,0.5,0.2, 0.1Hz, Ext.

Memory Length| Selects the memory length per ghannel | 1k, 2k, 4k, 8k, 16k, 32k, 64k, 128k,
256k, 512k, 1M

No. of blocks Selects the number of memory blogks 1,2,4,8,16

EY
| While real-time recording and data capturing are both
in progress, the maximum sample rate is 50kHz. In
case this situation occurs while 100kHz has been set ~ »
for the sample rate, an error will occur. .

1M 783001-01E
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5.2 Setting the Sample‘Rate

This section describes how to set the sample rate,
which is the rate at which you sample and store data
into the memory.

What You Should Know
Sample Rate
You can select from the following sample rates.
1, 2,5, 10, 20, 50, 100 kHz
0.1,02,05, 1, 2, 5, 10, 20, 50, 100, 200, 500 Hz

It is also possible to select “Ext” for data capture using
an external sampling clock. See 9.9.

Sample Rate and Data Capture Duration

The data capture duration is equal to the memory
length (see 5.3), or number of possible samples,
divided by the sample rate. For example the data
capture duration to fill tkdata of memory at a SHz
sample rate is ‘1000/5=200s’. The data capture
duration is displayed too. The used abbrevations are as
follows: ms:msec, s:sec, m:min, h:hour, d:day.

Thermocouple Inputs

The sample rate for thermocouple inputs is set to
135Hz. This sample rate cannot be changed, regardless
of the sample rate setting. Even when you set the
sample rate to be more than or equal to 200Hz,
thermocouple input will be sampled at 135Hz.

Operating Procedure
1 Press the MENU-key. _
2 Select “#3 Memory format” using the soft keys.
3 Select the sample rate using the soft keys. If necessary,
press the “-Next-" soft key to display the required -

sample rate. .
— Memory format

Sanpl " 190kHz .
anele r : N :
Renors langth 1k g
¢ 28.8n8)
No. of blocks @t S@kHz ;
— Flavback conditions %
Auto mode : Off 20kHz !
At £
Egégg{e‘-m i %5 o ghart | oKz
%Pansion :
N ¢ Sy s
Trigger print : On ke
Block Erintout : ;urrent only e
Data retrieve @ Total
~-Next-

NOTE

While real-time recording and data capturing are both
in progress, the maximum sample rate is 50kHz. In
case this situation occurs while 100kHz has been set
for the sample rate, an error will occur.

5.3 Setting the Memory
Length ‘ :

This section describes how to set the memory length/
channel available for data capture.

What You Should Know
Unit
The memory length is expressed in units of data. One
sample fills one data. The following memory lengths
are available.

1k, 2k, 4k, 8k, 16k, 32k, 64k, 128k, 256k, 5i2k, M

When you divide the memory into blocks (see 5.4),
then the memory length of each block will be decided
by this setting.

Maximum Memory Length

When you set the memory length, the memory of the
channels for which no input unit is connected, can be
used also.

When all 8 channels are connected, the maximum
memory length is 256k data. When you want to assign
a memory length of 512k data or more, the number of
usable channels becomes limited and are as shown in
the figure below. The figure shows the situation for the
8-channel model.

M M
512k 512k
256k 256k
e e p—]
256k | CH1 [ CH2 [ cH3 | CH4 CHs | CH6 | cH7 [ CHs
s12k[  CH1 CH3 CH5 CHY
M CH1 CH5

If you select a memory size of 512k, you will be able
to use only channel 1, 3 and 5.

If you select a memory size of 1M, you will be able to
use only channel 1 and 5.

For logic input channels, the situation is similar as
shown below.

M
512k
256l
256k { CHA CHB [
512k CHA CHB
M CHA

Memory Length and Data Capture Durhtion
The data capture duration is equal to the memory
length, or number of possible samples, divided by the
sample rate. For example the data capture duration to
fill 1kdata of memory at a 5Hz sample rate is 1000/
5=200s’. The data capture duration is displayed too.
The used abbrevations are as follows: ms:msec, s:sec,
m:min, h:hour, d:day.

IM 783001-01E
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Operating Procedure
1 Press the MENU-key.

2 Select “#3 Memory format” using the soft keys.

3 Move the cursor to the “Memory length” setting.

4 Select the memory length using the soft keys. If
necessary, press the “-Next-" soft key to display the

required memory length.
— Memory format

Sample -rate : :
Hemory lensth  * m

C 20.0ns>
No. of blocks b}
— Plavback conditions
Auto mode i Off
tion f
Eg}'ﬁg}:a o : ? rip_chart
ExPansion < 1902 EData’cml
5.9m7s )

Tri99er Print t On

Block erintout ?urrent only
| Data retrieve : Total

“IM 783001-01E

1k
2k

4k

gk

~Next-

gt

5.4 Memory Partitioning

This section describes how to divide the memory into
blocks. Dividing the memory into blocks makes a
more efficient use of the memory possible.

What You Should Know
Number of Blocks
You can divide a channel into 1, 2, 4, 8, or 16 blocks.

Number of Blocks and Memory Length
The memory length has consequences for the available
number of blocks, as shown below:

ﬁ;‘;‘:’; y Available Number of Blocks
1k 1] 2] 4] 8116
2% 1] 2] 4| 8|16
aK 1| 21 4] 8|16
8k 1] 2] 4] 8116
16k 1| 2] 4] 8116
2k 1] 2] 4| 8
64k 1| 2| 4

128Kk 1| 2

256k 1

512k 1

™M 1

In case you are using the mathematical functions, this
table doesn’t apply. Refer to 7.7.

Partitioning Memory and Trigger Modes

You can divide the memory into blocks and trigger
data capture as described below (see also chapter 6).
Free }
Data will be captured without triggering. Data will be
stored in the next block each time you press the
MEMORY START / STOP-key. When the last block
has been used and you press the MEMORY START /
STOP-key again, all blocks will be initialized and the
data will be stored in block one.

Single

After the trigger occurred, only one memory block will
be filled. Data capture will stop after this one block is
full, regardless whether other triggers occur.

Sequence

Every time a trigger occurs, one block will be filled up
until all are full. Data capture will stop when all blocks
are full, regardless whether other triggers occur.

Rotate

Every time a trigger occurs, one block will be filled up
- until all are full. When all blocks are full and a next

trigger occurs, block one will be overwritten. When a

next trigger occurs, block two will be overwritten, etc..

einde) eleq s
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L 1

2
3
4

NOTES :

* All data will be erased when you start data capturing
after you changed the measurement range, memory
length, number of blocks, sample rate or input type
(except setting changes among DC/GND). In that case,
new sampled data will be stored into the memory,
starting from the first block.

« If you interrupt data capture by pressing the
MEMORY START/STOP-key and then restart data
capture, new sampled data will be stored in the next,
consecutive block. ’

Operating Procedure

Press the MENU-key.
Select “#3 Memory format” using the soft keys.
Move the cursor to the “No. of blocks” setting.

Select the number of blocks using the soft keys.
HMenory format ————————————

Sample rate
Menory lensth

No. of blocks : Tl
— Plavback conditions

§ jpHz
. ¢ 28.@ms)

Auto mode : Off 4

3lculation . Off

Eor—mat e : § 559 chart =4

Expansion : [Data cml PR
5.8n7s 3

Trisqer frint : On

Block Printout.

H Curr?nt only
Data retrieve " : Tota

7L

5.5 Starting/Stopping Data
Capture

This section describes how to start and stop data
capture.

What You Should Know

Starting Data Capture

When the following data is changed before starting
data capture, all previous data will be deleted at the
time the MEMORY START/STOP-key is pressed;

- input type (except changes between DC and GND)
- measurement range

. - sample rate

- memory length

- number of memory blocks.

If you do not want to overwrite existing data, you can
save your captured data onto a floppy disk before you
start data capture.

When your memory consists of only one block and
you start data capture, previous captured data will be
deleted.

Backup

When you turn the power off after data capture, all
captured data will be lost.

When the power is turned off during data capture and
turned on again, data capturing will automatically
return to previously in progress, provided that the
backup setting is set to on. Refer to 9.3. However, data
captured before the power was turned off, is lost.

NOTES

»  After you start data capturing using the MEMORY
START/STOP-key, all other keys do not operate unti}
data capture stops.

« Immediately after pressing the MEMORY START/
STOP-key, there is a period (the TRIGGER READY
LED does not light up) during which the trigger
conditions, if met, will not start data capture until the
data required for trigger detection is captured. Note
that this period is longer for lower sample rates.

Operating Procedure

You can start data capturing by pressing the
MEMORY START/STOP-key once. You can stop
data capturing by pressing the MEMORY START/
STOP-key again.

Auto Mode

The Auto mode allows you to combine data capture
and printing or saving to the floppy disk automatically.
This is useful since captured data would not be kept
when a power failure occurs. Therefore, using this
function, you can be sure to keep your captured data
without any trouble. Refer to 7.3,7.6.2, 7.7.3 and 8.9.

IM 783001-01E




NOTES
» Data capture can be started during real-time
_recording. However, data capture cannot be started
when captured data are being printed or while the
auto-print function is in progress. .
* During data capture, the MEMORY START/STOP
display LED is on and “Capturing...” will be
displayed. Note that this message will not be displayed
during post-triggering is in progress.
+ The display screen will change to the Numeric
Values screen. During data capture, you cannot change
the monitor screen.
* You can interrupt data capture by pressing the
MEMORY START/STOP-key again. All data up to
. the point of interruption will be kept in memory,
except in case you interrupted post-trigger data
* capturing. Then no data will be kept.
» When data capture is completed, the message “Data . .
capture completed” will appear on the screen. !
However, in case the trigger mode is set to “repeat
rotate”, this message does not appear.
+ If you selected the trigger mode to be either “free” A
or “single,” data capture will stop when the available®
memory runs out. When the MEMORY START/
STOP-key is pressed during data capture, capturing N
will be interrupted. S
* If you selected the trigger mode to be “repeat
sequence,” data is captured repeatedly until all blocks |
are full or until you interrupt data capturing by - '
pressing the MEMORY START/STOP-key.
« If you selected the trigger mode to be “repeat
rotate,” data is captyred repeatedly until you interrupt
data capturing by pressing the MEMORY START/
STOP-key.
« If you interrupt data capturing by pressing the _
MEMORY START/STOP-key and then start data
capture again, the new sampled data will be stored in
the next memory block, provided that memory is
partitioned. However, when you interrupt the data
capture in the last block and then start again, and you
are not using the rotate mode, all data will be deleted
and data will be stored in the first block. In the rotate
mode, not all data will be deleted, but blocks will be
overwritten one by one.
» When you select the trigger mode to be “free”, and
you start data capturing by pressing the MEMORY
- START/STOP-key, data capture will start
immediately. However, when trigger conditions are
set, it might take some time before actual data capture
will start.

eainyded ejeq s
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Triggering

This chapter describes the way to set the trigger
settings to trigger real-time recording, data capture or

chart speed change.

6.1 Initial Settings and

Overview

This section gives an overview of the settings related

~ to triggering.

What You Should Know
~ You can set a variety of trigger conditions to trigger
real-time recording, data capture or chart speed

change.

Initial Settings

Trigger screen (Press the MENU-key and select #4) ©

Parameter Description . Values
Trigger Selects the type of trigger % | Window, All-CH, Ext.
Action Selects the action after triggering: ’ Memory, Record, Chart Speed
real-time recording, data capture, or
change of chart speed
Mode . Selects the trigger mode Single, Repeat, Free,
Repeat seq., Repeat rotate
Delay Selects pre- or post-trigger -100 o 1000% 7
AND/OR Selects AND or OR AND, OR
CH Selects the channel for triggering Off, CH1, CH2, ..., CH8
Selects channel for triggering in case of | Off, CHA,CHB
logic input
Slope in case of Window type: Selects leading | Rise, Fall, High, Low
or trailing edge, high or low
in case of Channel type: Selects off, Off, Rise, Fall, High, Low
leading, trailing edge, high or low
in case of Ext type: Selects leading edge | Rise, Fall
or trailing edge
Level Sets the trigger level 0%, -100 to 100%
Logic: Selects the level for logic trigger 1,0,x

1M 783001-01E
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Trigger Type

Window

This selection allows you to enter up to four
conditions (two in case of logic input), where it is
possible to enter more than one condition for the same
channel.

All Channels

This selection allows you to enter one condition for
each individual channel.

External »

This selection is used when external control signals are
used. You can choose between leading-edge signals
(rise) and trailing-edge signals (fall).

Action

Memory

This selection allows you to start capturing data when
the trigger conditions are met.

Record

This selection allows you to start recording when the
trigger conditions are met.

Chart Speed

This selection allows you to change the chart speed
when the trigger conditions are met.

Mode

The selectable settings here depend on the selected
action (Memory, Record or Chart Speed). When the
action is set to “Record”, refer to 6.4.1. When the
action is set to “Memory”, refer to 6.4.2.

When the action is set to “Chart speed”, there is no
need for a mode setting. Refer to page 6-3.

AND/OR Trigger

AND

This lets you start recording when the trigger
conditions (source channel, slope and level) for all |
selected channels are met.

OR

This lets you start recording when the trigger i

conditions (source channel, slope and level) for any
one of the selected channels are met.

Slope

This lets you select either a leading-edge (rise),
trailing-edge (fall), low-level (low) or high-level
(high) trigger.

Trigger Level

This lets you select the threshold level for percentage
(between —100 and 100) of the measurement range
setting value.

Voltage (V) or temperature (°C) is displayed with the
percentage. ' g

What You Should Know

6.2 Selecting the Trigger
Type

This section describes how to select the appropriate
trigger type.

g

b

4
|

s

There are three types of triggers you can choose from:

Window
This selection is useful when you want to set more /
than one trigger condition for the same channel. You
can set up to four conditions (up to two in case of logic
input) when selecting this trigger type.

The display looks as follows:

— Tridser | Yipdow ]
Hindoy
Act von t flemary
Mode . Free
Delsy : @z« ams )
AND- TR » OR Ext.
Canditian oo
'—;9 CH o Zlore Leusl AIl-CH
Z Off
3 Dff
4 Off
- Legic-
Mo ZH 1 2 3 4 3 B 7 8
3 0Off
& 0ff
All Channels

This selection is useful when you want to set one
trigger condition for each individual channel.
The display looks as follows:

— Trigaer @ 0 DADNE | Ch——

Hindow
Action T HMemory
ilode : Free
relay : 6z ens?
arD-0rR : 0R Ext.
CHI : R.se 5% gsu 1 "7
CHz : Hish =5l -@.510 3
CHI ¢ E3ll —1gxg =t 3 All-CH
CHa © Off e
CHD :© Off
CHE - OfF
CH? © Off
CH2 :© Off
| B |
Channel Trigger condition
No.
External

This selection is useful when you want to trigger in
response to an external control signal. When selecting
external, be sure to input the external signal at the
EXT INPUT/OUTPUT connector.
The display looks as follows:

Trigger @ [FETOOEEE ———

Hindow ;
Action : Hemory e e
Hode : Freg .
Delay : At 1 Bsd
| Slope i Rise Ext.
AT1-CH
IM 783001-01E




Operating Procedure

1 Press the MENU-key.

2 Select “#4 Trigger” using the soft keys.

3 The cursor will be on the “Trigger” setting. Select
from “Window,” “Ext.” or “All-CH” using the soft
keys.

4 The setting screen will change accordingly. In case
you made a mistake, you can easily correct this by
moving the cursor to the “Trigger” setting again and
selecting the correct type of trigger.

R e

6.3 Selecting the Trigger
Action

This section describes how to select the trigger action.

What You Should Know

There are three types of action you can choose from:

Memory
This selection is used when you want to start data
capturing when the trigger conditions are met.

Record
This selection is used when you want to start real-time
recording when the trigger conditions are met.

Chart Speed .

This action is valid in case of real-time recording only.
When a trigger occurs, the chart speed will change to a
second, preset, value. After that, every second the
trigger will be verified and the second chart speed will
stay valid until the trigger conditions are not met
anymore. Therefore, the delay between the time the
trigger conditions are not met anymore and the time
the chart speed changes back again is maximum one
second. Refer to the figure below.

Trigger On
Trigger Off

e d

2nd chart speed ___I————‘—T_
Original chart speed !

—>—e—Max. 1s

Note that you cannot select chart speeds with the unit .
“mm/h” for this chart speed.

Operating Procedure

1

2

iM 783001-01E

Continuing from the “Trigger” setting (6.2)...
Move the cursor onto the “Action” setting, if
necessary.

Select the required action.
— Trigger Hindow

fegor | p—
R I il
— Condition
No CH SloPe Level sPeed

¥

4 Off
— Logic
No CH 12 345 6 78

5 Off
6 Off

Memory

NOTES

+ When the trigger action is set to “Record”, data
capture is not available during real-time recording.

* When the trigger action is set to “Chart speed” and a
trigger occurs very soon after real-time recording
starts, then the old chart speed might be printed.

6-3
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6.4.2 Selecting the Trigger Mode
in Case of Triggering Data
Capture

6.4 Selecting the Trigger
Mode

This section describes how to select the trigger mode.
The selectable trigger mode depends on the action
setting. When the action is set to “Chart speed”, there
is no trigger mode.

6.4.1 Selecting the Trigger Mode
in Case of Triggering Real-Time
Recording

This section describes the trigger mode setting in case
you assigned “Record” as the trigger action.

What You Should Know

There are three types of modes you-can choose from:

Free

This mode is useful when starting the recording is not
related to the occurrence of any trigger. You can start
the recording by pressing the RECORD START/
STOP-key (see 4.2) or by external input (see 9.6).

Single

You can activate this mode by pressing the RECORD

START/STOP-key once. When this mode is activated

and the trigger conditions are met, recording will start.
To stop recording, press the RECORD START/STOP-

This section describes the trigger mode setting in case
you assigned “Memory” as the trigger action.

What You Should Know

There are four types of modes you can choose from:

Free

This mode is useful when starting data capture is not
related to the occurrence of any trigger. You can start .
data capturing by pressing the MEMORY START/
STOP-key (see 5.5) or by external input (see 9.6). In
case you divided the memory into blocks, data will be
stored in the next block each time you press the
MEMORY START/STOP-key. When the last block
has been used, all previous data will be deleted, and
the next data will be stored in block one, overwriting
previous data.

Single

You can activate this mode by pressing the MEMORY
START/STOP-key once. A “waiting for trigger” status
will be established. When the preset trigger conditions
are met, data capture will start. In case you divided the
memory into blocks, only one memory block will be
filled, each time a trigger occurred.

key again. When you selected single-shot recording as Start

well (see 4.15), the recording will stop automatically l Waiting for

when the chart travelled the specified length. trigger
Trigger

Repeat

You can activate this mode by pressing the RECORD
START/STOP-key once. When this mode is activated
and the trigger conditions are met, recording will start.
To stop the recording, press the RECORD START/
STOP-key again. When you selected single-shot P
recording as well (see 4.15), the recording will stop
automatically when the chart travelled the specified

length. Then, the “waiting for trigger” message o
appears. When the trigger conditions are met again, v

recording will start again.

Operating Procedure

1

Continuing from the “Action” setting (6.3)...

Move the cursor onto the “Mode” setting, if necessary.
Select the required mode using the soft keys. In case
you made a mistake, you can easily correct this by
moving the cursor to the “Action” setting again and

Block 1
el

Start
l Waiting for
trigger

Trigger
Block 2
- [ Bioc2 |

Repeat Sequence

You can activate this mode by pressing the MEMORY
START/STOP-key once. A “waiting for trigger” status
will be established. When the preset trigger conditions

are met, data capture will start. In case you divided the
memory into blocks, one block will be filled up every

time a trigger occurs until al} are full. Data capture will
stop when all blocks are full, regardless whether other

. R triggers occur.
selecting the correct type of action. £ '
Trigger HWindow .
. [—ﬂct ion I Free Start it
; Hode T —— R t\:\.Iarhng for
| AND-OR : OR Single ager
Condition 4 ——»_
Block 1
No €H Slope Level RePeat = pemmemmeeo—moe -
i 8 o™
rigger
— Logic. — M M M Block 2
No CH 1234567 8| . [ Waiting for :
| 3 o Viger |
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Last block
Slop oot
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Repeat Rotate

You can activate this mode by pressing the MEMORY
START/STOP-key once. A “waiting for trigger” status
will be established. When the preset trigger conditions
are met, data capture will start. In case you divided the
memory into blocks, one block will be filled up every
time a trigger occurs until all are full. When all blocks
are full and a next trigger occurs, block one will be
overwritten. When a next trigger occurs, block two
will be overwritten, etc..

Start
- Waiting for
E trigger
ek |
H Block 1
| Bl oo 1
‘o l Waiting for
i trigger
H Block 2
g Waiting for
' trigger
i .
1 Trigger
NOTE .
When waiting for trigger, the following block will
already be emptied.

Operating Procedure

Continuing from the “Action” setting (6.3)...

Move the cursor onfo the “Mode” setting, if necessary.

2 Select the required mode using the soft keys. In case
you made a mistake, you can easily correct this by
moving the cursor to the “Action” setting again and

selecting the correct type of action.
— Trigger Hindow

p—

;—11 g% é on Eﬁgﬁﬁ Free
fo°tR P ™ 957 | Single
— Condition
Ma CH  Sloee Level Sggﬁgg‘ée
¢ o Rseest
4 Off
— Logic
No CH 1 2 3 456 7?2 8
3 off
6 Off

You can also change the trigger mode while recording

is in progress. Note that this setting only affects the

trigger mode in case of data capturing.

Press the MENU-key.

2 Select “#4 Trigger” using the soft keys.

3 Select the required trigger mode using the soft keys.
-—Trigger Free

—

: RETCROREEITNCR - Sin

Hode e

: Revneat
A Sequance
Y ronie s

epeat
otate

1M 783001-01E

6.5 Setting Pre- or Post-
Trigger Conditions

This section describes how to select the portion of
memory available for storing data sampled before a
trigger event occurs.

What You Should Know
Pre-Trigger Setting
A pre-trigger can only be set in case the trigger action
is set to “Memory™.
When you press the MEMORY START/STOP-key,
data capture starts immediately, regardless of the
trigger conditions you have set. Consequently, you can
record sampled data even before a trigger event
occurs. This is called pre-trigger recording.
You set the memory length reserved for pre-trigger
recording as a percentage (—100 to 0%) of the total
memory length in multiples of 1%.
in formula:
the number of pre-trigger data = number of sampled
data x pre-trigger (%)

Example

Assume you have set the following parameters.
Sample rate : 1kHz
Memory length : 1kdata
Number of memory blocks 1

Pre-trigger :—10%

When a trigger event occurs, sampled data will be
stored in memory as follows:
data sampled before the trigger 100data covering a
0.1s period
900data covering a

0.9s period.

data sampled after the trigger

-

ri gger point

|

10% !

{0.1sec), (0.9sec)

100%{1sec)

XY

-
[l

900 data
1kdata

—

100da1ar

e
Y.

NOTE

When you set the percentage for pre-trigger data and
then press the MEMORY START/STOP-key, data is
sampled and stored in that part of memory allocated
for pre-trigger only. During the period this pre-trigger
data is stored, the trigger conditions are ignored (the
TRIGGER READY display LED remains off). Only
when the memory for pre-trigger data is full, the
trigger conditions become active (the TRIGGER
READY display LED turns on). When you stop
capturing by pressing the MEMORY START/STOP-
key before the waiting for trigger status occurs,
captured data cannot be retrieved.

6-5
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Post-Trigger Setting

A post-trigger can only be set in case the trigger action
is set to “Memory”. When using a post-trigger, a data
sample will be taken after a certain time elapsed after
the trigger. By setting the post-trigger, you specify the
time delay before data sampling will start. You set the
post-trigger as a percentage of the total memory

length (0 to 1000%).
in formula:
post-trigger delay = total memory length x post-trigger
(%)
Example
Assume you have set the following parameters.
Sample rate : 1kHz
Memory length : 1kdata
Number of memory blocks 1
Post-trigger : 80%

trigger point

1kdata

80% 0% 100%
| elapsedtme _ | 1

™~ 08s )

1s '

Operating Procedure
Continuing from the “Mode” setting (6.4)... Note that

6.6 Selecting AND/OR
Triggering
This section describes how to select AND/OR trigger
conditions.

What You Should Know
AND Triggering
You can start recording or data capture when the
trigger conditions (to be specified in 6.7) for all
selected waveforms are met. Note that the number of
waveforms which can be selected depends on the
trigger type (up to four in case of “Window” type and
up to 8 in case of “All channels” type, see 6.2) and
whether logic input channels are being installed (an

extra two).
—— H1
F~——~—r————CH2
i)
_/W {
"\/\/\_/‘\/:\IW\/ :
MM N— A _—"CH7 ’ED Tngger
= CHS8
Tri z int
rigger poin
ggerp in case of a 8-ch input unit
OR Triggering

You can start recording when the trigger conditions (to
be specified in 6.7) for any one of the selected
waveforms are met. Note that the number of
waveforms which can be selected depends on the
trigger type (up to four in case of “Window” type and
up to 8 in case of “All channels” type, see 6.2).

“Memory” must be set for “Action” (6.3). : — M
1 Move the cursor onto the “Delay” setting, if necessary. H W .«:;
2 Select the required delay using the rotary knob. You ! 1 CH3
are setting a pre-trigger by setting any percentage of * .; s CH4
—100% to 0%. You are setting a post-trigger by setting L A Cag
an f 0% : ' ) OR Trigger
y percentage of 0% to 1000%. K : ! H7
o _ by : M_—CHs
— Trisger Hindou — v :
Action Menory r J— @ Trigge‘r point
Hode, T8 ¢ oms) . in case of a 8-ch input unit
“0R 0R )
oo T T e
No CH Slopre  Level NOTE
i CHI Rise @zt @my @.egul] T If you select only one trigger condition, the trigger
§ B4 Rise Bl 9.0V 1 logic is identical for both AND and OR triggering.
T, . ; Operating Procedure _
° 456 8 Continuing from the “Mode” setting (6.4)...
1 Move the cursor onto the “AND/OR?” setting, if

g B

(DTime corresponding to the pre-trigger data or post-
trigger delay.
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necessary.

2 Select “AND” or “OR” using the soft keys. In case
you made a mistake, you can easily correct this by
moving the cursor to the “AND/OR” setting again and
selecting again.

— Trigser HWindow

Action Memory |
DS&’Sy Fregz C Bns)
AND-OR OR

— Condition -
No CH Slore Level

é Ct’l}} Rise 2348 BnU  0.90U]

3 gl# Rise . £ 8.0V 1
[—LDQiC

No CH 1 23 456 78
B

-

/




Trigger Level
You can set the trigger level to a percentage of the

6.7 Setting Trigger
Conditions

P

This section describes how to select trigger conditions
such as source channels, trigger slope and level. These
settings are all located in the lower hand of the
“Trigger” screen.

What You Si\ould Know

The screen to enter the trigger conditions depends on
the type of trigger (see 6.2). One of the following two
screens may appear:

Trigger Window
— Trigger : Window

No CH Slopre Level
1 CHI Rise 0%L BnU  0.88U]
off

measurement range between —100 and 100% in 1%
increments, by turning the rotary knob.

In case of voltage input, the trigger level can be
designated as “~100 to 100%”, regardless of the
measurement range.

In case of thermocouple input, the trigger level varies
according to the type, as shown in the table below.
This is to permit level setting where the measurement
range upper limit is +100% with a minus value of —
100% (for example, K-type thermocouple where
—1300°C is —~100%; —1300°C however is not available,
so the minimum value will become approx. —-15%
which corresponds with —200°C). The table below
shows the permissible setting ranges of the trigger

Astaon i Pomory levels and the value per 1% increment.
Delay : 8% C ons)
/OR : m . . 3
—Condition Permissible Setting Ranges for Thermocouple

Inputs

Measurement Actual

2 Setting Range of ~ Temperature
3 K4 Rise e i-w 1 R Range Measurement  Trigger Level per 1%
Range
- /
—Lld8ic —_ °C —159 9, X
No v 24 ashk el K —2000to 1300.0°C 15% to 100% 13.0°C
5 J  —200.0t0 1100.0°C —18% to 100% 11.0°C
g pH o E  —200.0t0800.0°C —25% to 100% 80°C
l Trigger slope T  —200.0t0400.0°C  —50% to 100% 40C
source channel Trigger level L —2000t09000°C —22% to 100% 9.0t o
U —200.0t04000°C —50% to 100% 4.0C =
R 0.0 to 1700.0°C 0% to 100% 17.0C g'
Trigger All Channels S 0.0t0 1700.0°C 0% to 100% 170°C 3
— Trigser All Channels s B 0.0 to 1800.0°C 0% to 100% 18.0C ‘g
fiction : Becord I N 0.0 to 1300.0°C 0% to 100% 13.0°C
Do Ve Rice" W 000ZW00C__ 0%t0100% _ 230C
SxuL Sm 8.08U]

-0.5U %

1
i

R
sesnssnsasatan
QISD
& (O —b,
=
v

Trigger slope

Source channel Trigger level

Source Channels
You select source channels you want to include in
AND/OR triggering. See also 6.6.

Slope
You can select the trigger to be activated in case of the
following input states:

& i
i -';-9'3 ‘ NOTE
S 3 \ Hish When you set the trigger slope in combination with the
AND trigger, and two or more conditions are

designated for a RISE or FALL setting, there is a high
possibility that the trigger will not be activated. This is
because it is extremely unlikely that the RISE and
FALL conditions will be met simultaneously.

Trigger Point Error

Depending on the measurement data reception timing,
a slight discrepancy occurs between the designated
trigger activation time and the actual trigger activation
time, as illustrated in the figure below. This is
particularly noticeable when the sample rate is low.

Waveform 1?/
Trigger L7 1)AX

Rise ,
i i i he leadi f level Measuring == t

Tngger will be activated at the leading edge of a points J ! - Difeence n igger kel

signal. o At ; Difference in trigger point

Fall o= . '

Trigger will be activated at the trailing edge of a Trigger point of

signal. ’ measurement data

High __| | I 1 L1

Trigger will be activated when the signal level is -TimeX” Point when trigger

higher than the set level (not for external trigger).
Low

Trigger will be activated when the signal level is lower

than the set level (not for external trigger).

IM 783001-01E

Data capturing point  ¢ongitions were in
fact satisfied

When trigger condition is “Rise”




Operating Procedure ,
Continuing from the “AND/OR” setting (6.6) and
assuming to work within the “Window” trigger
screen...

1 Move the cursor to any “CH” setting and select the
number of the source channel. The cursor moves to the
“Slope” setting.

2 Select the required setting using the soft keys. The
cursor moves to the “Level” setting.

3 Set the level using the rotary knob. Pressing the (left)
cursor key moves the cursor to the most significant
digit of the current setting. Turning the rotary knob
results in changing the setting in increments of 10%.

4 Repeat step 1 to 3 for all required source channels.

— Trigger Hindou
Action Memory |
lHode . Free
Delay : 8% C ems)
AND/OR . DR
— Condition

No CH Slope Level
1 CH1I Rise B%L

anU  @.80U1

3 Gy Rise R i i
—dsic \ /-
No 1 2 3\4 5 6/7 8 .
5 £
3 +

Trigger slope

Source channel Trigger level

Continuing from the “AND/OR” setting (6.6) and
assuming to work within the ’All Channels” trigger
screen...

1 Move the cursor to any “Slope” setting (most left one
in the condition block) and select the required slope
setting (or off) using the soft keys. By this setting, you
also select which channel is on or off.

2 Move the cursor to the “Level” setting and set the *
level using the rotary knob. Pressing the (left) cursor
key moves the cursor to the most significant digit of’
the current setting. Tuming the rotary knob results u'?\
changing the setting in increments of 10%.

3 Repeatstep 1 and 2 for all the required source

channels.
r— Trigger All Channels
ac::on : Recor off
et i oBesord | e
ANDZOR . AND Rise
tHI l[w 5%C Sn  @.82U]
i Fall  -S% -8.5U Fall
O S o F | el
. % @_}u -15%L -1.50 1
f .
o8 Ff \ / Hish
Low
Trigger slope
Source channel Trigger level

Points to note in case when setting the trigger
conditions for frequency inputs

When setting the measurement range, an input filter
will automatically be assigned. Therefore, accurate
measurement cannot be performed outside this
measurement range. (Refer to page 1-2 for the relation
between cutoff freq. and meas. range).
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6.8 Setting Window and Bi-
Slope Triggering

This section tells you how to set window and bi-slope
trigger conditions using AND or OR logic triggering.

What You Should Know §
Window triggering using AND logic !
You can use this setting to activate a trigger when the |
measurement input signal level is higher than preset
trigger level 1 and lower than preset trigger level 2 |
(where level 1 is lower than level 2).

Example
20V(100%)
Trigger level 40% Low
8V
Trigger level 30% / A/ * HT h
6V Trigger 9
point

oV

N

~20V(~100%)

700 data L
Pre-trigger 70% ' J
Memory length 1 kdata(1000 data) -

Window triggering using OR logic

You can use this setting to activate a trigger when the
measurement input signal level is Jower than preset
trigger level 1 or higher than preset trigger level 2
(where level 1 is lower than level 2).

Example
20V(100%)
]
Trigger level 30% 4.
ey High

Trigger
point

oV \]
Low.

=

L 700 data
: Pre-trigger 70% - I

Memory length 1 kdata(1000 data) '

Bi-slope triggering using OR logic

You can use this setting to activate a trigger,when the
measurement input signal level falls below preset
trigger level or rises above preset trigger level.
Example

20V(100%)

Trigger
point

Trigger level 10% .
2V [ T T IN T

~20V(~100%)

700 data

N - Pre-trigger 70% J
" Memory length 1 kdata(1000 data) -

IM 783003-01E
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Operating Procedure

1

(98]

Window triggering

Press the MENU-key.

Select “#4 Trigger” using the soft keys. It is assumed
that you are working within the “Window” trigger
screen (see 6.2).

Move the cursor onto the “AND/OR” setting.

Select either “AND” or “OR” using the soft keys. The

cursor moves to the “CH” setting position.

Press the soft key corresponding to the required source

channel. The cursor moves to the “Slope” setting.
Press the “High” soft key to set the slope for trigger
level 1. The cursor moves to the “Level” setting.

Set level 1 by turning the rotary knob.

Repeat steps 5 to 7 to set level 2. Note that you select
“Low” in step 6.

— Trisger Windouw

fction : femory

ggf%v : reﬁ? C Ext, D
AND-OR A )

— Condition
No CH Sloere Level

| QHL Hish 2@ 2001 T,
§ y: Low B2l 8.8y 1
—Losic
No CH 12 3 4S5 6 7 8 e
5 Off
& Off

Operating Procedure

Bi-slope triggering

Perform steps 1 to 3 as described under “Window
triggering” ’

Select “OR” using the soft keys. The cursor moves to
the “CH” setting position.

Press the soft key corresponding to the requiréd source

channel. The cursor moves to the “Slope” setting.
Press the “Rise” soft key to set the slope for trigger
level 1. The cursor moves to the “Level” setting.

Set level 1 by turning the rotary knob.

Repeat steps 5 to 7 to set level 2. Note that you select
“Fall” in step 6.

IM 783001-01E

1
2
3

6.9 Logic Trigger

This section describes how to handle logic trigger
settings.

What You Should Know

You can input up to two logic input channels, channel
A and B, within the Trigger Window screen (see 6.2).
The logic input connector is of the 8-pin type.
Therefore on the screen and chart 8 input channels will
be shown (Al to A8 and B1 to B8).

By the setting described here you specify the condition
of all eight bits for a trigger occurrence. You can select
frony the following conditions:

X

“don’t care”; this bit will be ignored
1

the value of this bit is “1”, high

0

the value of this bit is “0”, low

Logic triggering can be set when the trigger setting is
set to “window”’.

In case of AND: when all 8 conditions are met, a
trigger will occur.

In case of OR: when any one of the 8 conditions is
met, a trigger will occur.

Operatin§ Procedure

Press the MENU-key.

Select “#4 Trigger” using the soft keys.

Move the cursor to the “CH” setting within the Logic
setting section.

Select the source channel using the soft keys.
Selectable from “Off”, “CH-A” or “CH-B”. The cursor
moves to the condition setting position for bit 1.
Press the soft key corresponding to the required
condition for bitl. Selectable from “0”, “1” and “x”
(don’t care). The cursor moves to the condition setting
for bit2.

Repeat this until the conditions for all bits are set.

If required, steps 4 to 6 for a second source channel.

— Trigser

Hindouw 1 e

fAction Record S
Mode Repeat
AND-OR i AND . t
— Condition—8M ——————— 777"
No CH  Slore Level X
é CHi Rise exL  @e @.eoul| T

H4 % .
4 gff Rise et eewn
— Lodic
No CH 1 23456 7 8o
5 A X @ 1 X
[ EH—B 11 é ? 1.8 X i
(Dbit number
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Printing and Displaying Captured Data

This chapter describes héw to display captured data on
the display and how to print the data onto the chart.

7.1 Printing Captured Data
as Analog Waveforms

This section describes how to print captured data onto
the chart as analog waveforms.

What You Should Know

1

The printing of captured data will occur according to
the settings you entered for real-time recording. Since
the setting procedures are exactly the same as those for

real-time recording, see the relevant sections in chapter

4. The settings are listed below.

The printing can be started by pressing the MEMORY
PRINT-key. The corresponding LED will light. The
printing will stop automatically. You can interrupt the
printing by pressing the MEMORY PRINT-key again.
“

-

4

Trace (T-Y) (press the MENU-key _and select #1) =

NOTES

« Data capture operation is suspended during the
period captured data is being printed.

+ Channels with input type “off” in the Input Settings
screen (displayed by pressing the CH-key) are not
printed. To change this setting, refer to 3.3.1.

+ Even when printing captured data, the full scale
values can be changed.

Parameter Description Section
Trace Select whether to print a waveform and its intensity 4.10
Print Format screen (press the MENU-key and select #2) '

Parameter Description Section

Mode Select analog waveform -

Format Select the number of zones for T-Y recording, or 44,412
select X-Y recording _

Grid Intensity Select the intensity of the grid 4.5

Grid Type Select a type of grid 4.5

Scale Print Select whether to print the scale 4.8

Annotation Select whether to print an annotation 4.6

Channel Print Select whether to print the channel number and at 4.7
which interval

Header Select whether to print the date/time/chart speed or 49
_header

Flexible Zone Select zone recording on or off, and whether to print 44
outside its boundaries:

Assign X-Axis Assign the horizontal axis for X-Y recording 4.12

Assign Y-Axis Assign the vertical axis for X-Y recording 4.12 .

Flexible zone adjust (press the MENU-key and select #6)
Parameter Description Section
Zone Adjust Select the required span of zones 44
iM 783001-01E 7-1
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Example T-Y Recording

Effective chart speed

Trigger mark
Trigger time
scale

Time scale

Example X-Y Recording

T
IS,

)

-

20, Onis /¢’

5.

; OR1400 Test Print
Feb, 01.95 02757:24.Free} 0. Uus
1 500mnis

CHE @ D S0V -2V,
25. 00V/cm

25.00V

Main Lransformer phase A

Settings which can be selected here, are:

Sample Rate (see 5.2)
The sample rate is the rate at which you sample and
store data into mémory.

Memory Length (see 5.3)
This setting specifies the length of the memory
available for data capture per channel.

Number of Blocks (see 5.4)

This setting specifies the number of blocks into which.

the memory has been divided.

Auto Mode (see 7.3)

This setting specifies what will be done with the data

upon termination of data capture; you can print them

out, save them to the floppy disk or just capture them.

Calculation (see 7.7)
This setting specifies whether calculation is ON or
OFF.

Format

4

This setting specifies what the format of the chart wil‘l_

be when printing out captured data or what the format

of the data will be when saving data to the floppy disI?;

you can choose between strip chart (where the selected
area will be recorded according to the expansion rate

the cursor will appear on the chart too. See also 7.6.1.
And, in case of ‘file’ you can choose from Tiff or
BMP format.

Expansion

With this setting you specify the playback rate (in
data/cm). Refer to the relation between playback rate,
sample rate and effective chart speed in the table
below. Note that the expansion rate is automatically
decided for A4 and AS size formats.

Trigger Print
With this setting you specify whether to print the time
and date the trigger occurred. For an example, see the
example above.

Block Printout (see 7.4)

If you divided the memory into blocks (see 5.4), you
can specify here from which block you want to print
captured data. You can select to print out all blocks, or
the current only. However, when you display captured
data on the screen and print out that data, then only the
current (displayed) block will be printed, even when
you selected all blocks here.

Data Retrieve (see 7.5)

With this setting you can select whether to print all
data, a specified part of them, or just the displayed
area. The selection “Display area” allows you to

setting), A4 size (where the selected area will be ’
recorded in A4 size) or A5 size (where the selected

area will be recorded in AS5 size). Note that when the
cursor is displayed and you select a format of AS size,

specify the area to be printed more accurately using
the cursor (see page 7-6). When you select “Partial”,
the next setting will be from which data number to
start and where to end.

! S;’:&'e Playback Rate (data/cm)
(Hz) 25 50 100 200 400 1000 2000 5000 s
100.000 40.0m/s 20.0m/s 10.0m/s 5.0m/s 2.5m/s £.0m/s 500mm/s 200mm/s !
i 50.000 20.0m/s 10.0m/s 5.0m/s 2.5m/s 1.25m/s 500mm/s 250mm/s 100mm/s
o 20.000 8.0m/s 4.0m/s 2.0m/s 1.0m/s|  500mm/s|  200mm/s|  100mm/s 40mm/s
B 10.000 4.0m/s 2.0m/s 1.0m/s, 500mm/s 250mm/s 100mm/s 50mm/s 20mm/s
¢ 5000 2.0m/s 1.0m/s 500mm/s 250mm/s 125mm/s S0mm/s 25mm/s 10mm/s
‘ 2000 800mm/s 400mm/s 200mm/s 100mm/s 50mm/s 20mm/s 10mm/s 4mm/s
i 1000 400mm/s 200mm/s 100mm/s 50mm/s 25mm/s 10mmy/s Smm/s 2mm/s
o 500 200mm/s 100mm/s 50mm/s 25mm/s 12.5mm/s Smm/s 2.5mm/s 1mm/s
200 80mm/s 40mm/s 20mm/s 10mm/s Smm/s| = 2mm/s tmm/s 24mm/min
100 40mm/s 20mm/s 10mm/s Smm/s 2.5mm/s Imm/s 30mm/min 12mm/min
50 20mm/s 10mmi/s Smm/s 2.5mm/s 1.25mm/s 30mm/mi 15mm/mi 6mm/mi;
20 8mm/s 4mm/s 2mm/s imm/s 30mm/mi 12mm/mi 6mm/mi| 2.4mm/mi
f 10 4mm/s 2mm/s Imm/s 30mm/min 15mm/mi 6mm/m 3mm/mj 1.2mm/mij
5 2mm/s tmm/s | 30mm/min| _15mmjmin] 7.5mmjmi 3mm/min| _1.5mm/mi 36mm/h
; 2 48mm/mi 24mm/mi 12mm/mi 6mm/mi 3mm/min 1.2mm/mi 36mm/h 14.4mm/h
1 24mm/mi 12mm/mi 6mm/mi 3mm/mi 1.5mm/mi 36mm/h 18mm/h 7.2mmM
0.5 12mm/mi /mi 3mm/mi 1.5mm/mi 45mm/h 18mm/h 9mm/h 3.6mm/h
0.2 4.8mm/mi 2.4mm/mi 1.2mm/mi 36mm/h 18mm/h 7.2mm/m 3.6mm/h 1.44mm/m
0.1 2.4mm/mi 1.2 i 36mm/h 18mm/h 9mm/h 3.6mm/ 1.8mm/h 0.72mm/h
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NOTES

+ The OR 1400 records 20 dots/mm (8 dots/mm in case
of AS5). Since these settings cannot be changed, it may
happen that when you select A4 or AS size format
together with a section of captured data, the recording
may not fill up the whole A4 or A5 space.

Chart speed for printing out captured data
The chart speed is 50 mm/s, except when the format is
set to ‘A4’, then the chart speed is as follows:

in case of 2 memory length of 512 k or I M (at time of
sampling): 25 mm/s

in case of a memory length of 256 k or less (at time of
sampling): 50 mm/s

Relation between playback rate, sample rate

* and effective chart speed

Operating Procedure

1
2

When T-Y recording is executed, the effective chart
speed varies according to the playback rate
(expansion) and sample rate settings, as shown in the
table on the previous page.

Press the MENU-key.

Select “#3 Memory format” using the soft keys. Note
that the actual selection to print analog waveforms or .
digital data is made in the “#2 Print format™ screen.
Move the cursor to the “Format” setting.

Select the required format using the soft keys. When
“Strip chart” is selected, the cursor will move to the
“Expansion” setting. Otherwise, the cursor moves to
the “Trigger print” setting.

When “file” is selected, the cursor will move to the
“File format setting”.

5 Incase of “Strip chart” : select the required expapnsion
(playback rate) using the soft keys. If necessary, use
the “-Next-" soft key to display other expansion
settings. The cursor will move to the “Trigger print”
setting.

In case of “File” : select the data format in which the
data will be saved to the floppy disk.

6 Select whether to print the time the trigger occurred
using the soft keys. If you have divided the memory
into blocks, the cursor will move to the “Block
printout” setting.

7 Select whether to retrieve data from all blocks, or from
the current block only by using the soft keys. The
cursor will move to the “Data retrieve” setting. See
also 7.4.

8 Select whether to print all data in the memory, print
the data partially or the displayed area. See also 7.5.

9  You can start printing by pressing the MEMORY
PRINT-key.

— Hemory format —m——————— Strip
chart
Sample Eate 2 9PkHz 0 s
Memory lensth @ 1k .
¢ 28.@ms) Pag
Na. of blocks @ 1 Add
! — Playback conditions —————— “
i Page
';‘\ Auto mode : Off (A5
! Calculation i DEE _
EXpaasion o Dniaen | e
. : ?@ E‘, 8m/s vg .................
Trigger Print : On
Block Printout : Current only JE—
Data retrieve : Total
1M 783001-01E
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7.2 Printing Captured Data
as Numeric Values

This section describes how to print captured data onto
the chart as numeric values.

What You Should Know

The printing of captured data will occur according to
the settings you entered for real-time recording. Since
the setting procedures are exactly the same as those for
real-time recording, see the relevant sections in chapter
4.

Select “Mode: Digital” at the Print Format screen
(press the MENU-key and select #2)

Settings which can be selected here, are:

Sample Rate (see 5.2)
The sample rate is the rate at which you sample and
store data into memory.

Memory Length (see 5.3)
This setting specifies the length of the memory
available for data capture per channel.

Number of Blocks (see 5.4)
This setting specifies the number of blocks into which
the memory has been divided.

Auto Mode (see 7.3)

This setting specifies what will happen with the
captured data; you can print them out, save them to the
Floppy disk or just capture them.

Calculation (see 7.7)
This setting specifies whether calculation is ON or
OFF.

Data Skip

This setting specifies the increment between data
samples. When you select a data skip of 1, all data
samples will be printed. When you select a data
sample of 5, every Sth data sample is printed starting
from the first data sample (thus 1st, 6th, 11th, etc.).

Block Printout (see 7.4)

If you divided the memory into blocks (see 5.4), you
can specify here from which block you want to print
captured data: You can select to print out all blocks, or
the current only. However, when you display captured
data on the screen and print out that data, then only the
current (displayed) block will be printed, even when
you selected all blocks here.

Data Retrieve (see 7.5)

With this setting you can select whether to print all
data, a specified part of them, or just the displayed
area. The selection “Display area” allows you to
specify the area to be printed more accurately using
the cursor (see page 7-6). When you select “Partial”,
the next setting will be from which data number to
start and where to end.

7-3
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NOTES

» Data capture operation is suspended during the
period captured data is being printed.

+ Channels with input type “off” in the Input Setting
screen (displayed by pressing the CH-key) are not
stored into memory and therefore not printed. To
change this setting, refer to 3.3.1.

» While data is being output from the memory, it is
impossible to store data into memory.

Example Numeric Value Printout

10 0.16 -0. 002

g 0.16 0. 005

8 0. 16 -0. 002

7 0.16 -0. 002

] 0.16 -0. 002

Data number—&) 0. 16 -0, 002
4 0. 16 0. 005

3 0. 16 -0. 002

2 0.16 -0. 002

1 0. 16 -0. 002

0 0.16 -0. 002

Occurred Data o [V 3 v 1

trigger CHl CH3
Jul. 10,93 21:30:43 [Freel  Sample

When the logic option is ON, logic data will be printed
on the right side.

Operating Procedure

1
2

w

Press the MENU-key.
Select “#3 Memory format” using the soft keys. Note

that the actual selection to print analog waveforms or
digital data is made in the “#2 Print format™ screen.

Move the cursor to the “Data skip” setting.

Select the required increment using the soft keys. If
necessary, select “-Next-" to display other available .
settings. If you have divided the memary into blocks,

the cursor will move to the “Block printout” setting.
Select whether to retrieve data from all blocks, or from*,
the current block only by using the soft keys. The
cursor will move to the “Data retrieve” setting. See
also 7.4.

Select whether to print all data in the memory, print
the data partially or the displayed area. See also 7.5.
You can start printing by pressing the MEMORY ¢
PRINT-key.

— Hemory format

Sample rate
femory lensth 1k

A,

of

: S@kHz

¢ 28.8ms)

No. of blocks |

— Plavback conditions
Auto mode i Off 5
Calculation o Off 8
Data skip |

]

Block erintout : Current only
Data retrieve @ Total

What You Should Know

3

7.3 Printing Captured Data
by the Auto Mode Function

This section describes the Auto mode setting, which
specifies what will be done with the data upon
termination of data capture.

g T

The Auto mode setting allows you to combine data
capture and displaying/printing or saving (the results
of statistical computations) to the Floppy disk
automatically. For saving to the Floppy disk, refer to
8.5.

When data capture finishes, the recorder automatically
prints or saves the data and then returns to the mode
that was previously active when you started this
function.

Data
capture

Data
capture

Data
capture

[EU—— Y

L.

Printing captured data

= e

Printing captured data

The data capture settings are selected in the normal
way on the “#3 Memory condition” screen and the “#4
Trigger” screen. However, note the following
differences:
If you have divided the memory into blocks, the
. recorder prints out the data from each memory block
_immediately after it is full.
If you have selected one of the repeat trigger modes,
the recorder starts capturing data each time the trigger
conditions are met and then prints the data when data
capture finishes.

When printing out is selected, the printing will occur
according to the settings you entered for real-time
recording. Refer to the relevant sections in chapter 4.

NOTE

When using the Auto mode function, the “Block
printout” and “Data retrieve” settings will be ignored.
Always the current block only will be printed.

Operating Procedure
1

Press the MENU-key.

Select “#3 Memory format” using the soft keys. *
Move the cursor to the “Auto mode” setting anq select
“Print” using the soft keys.

Press the MEMORY -key to start.
r— Renory format ———————————1 ..
ﬁampls S‘a‘tgth : ??kHz
emory len : ¢ 20.008) ‘
Ny. of blocks ! Print
Plavback conditinns
Auto mode . Wk FO
i L Off
patewdation 2 @flio chart Display
Expansion : 9B  (Data’/cml
( 5.6m's )
Trigger print : On
Accum.
Block frintout © Current anly et e
Data retrieve @ Total
_N P
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7.4 Printing Captured Data °Pe'aﬂ"9 Procedure
Press the MENU-key.
Blocks 2 Select “#3 Memory format” using the soft keys.
3 Move the cursor to the “Block printout” setting and

This section describes how to select whether to print select the required block setting using the soft keys.

the contents of all blocks or just the current block.
However, this selection is only available when you

can print captured data from either the current block or
from all blocks.

Tt is also possible to print a section of captured data
from either all blocks or the current block only (see

1.5).
* You can also print the captured data from any selected

block.

Ali blocks

You can print the captured data from all blocks. When
printing onto the chart, an interval of 30mm is inserted
between blocks to distinguish the data. -

Current only
You can print the captured data from the current block

only. The current block is the block which is displayed

on the Data Capture Playback screen (which appears
by pressing the SHIFT-key and the

MEMORY PRINT-key). It is possible to change the [ Hewory block . 3
current block at that screen. Data  Time of trisger " -
l:  |9gg a5Bp/m 21:27:13 Block
gt lagg e 21ibvi17 change
: 5 o /az/gl 21322119
a: mag 95/azf 12]ig0ig0
Biock number/number of blocks w992 222 Al 2l gl ~
7 a € TR -t o
. g 2 5 ¥ 3
OR1A0D Test Print }f% - - -~ 3
lph 01.95 03:04:13{Frae) 0. fns : Z z : 3
S0emrs 0. ﬂm/rmb g : : : ]
5.0 }%; - - - Reset g
oo oc sV g 158 B - R Q
25.00V/cn - Not exist =]
) (2}
2.0V g
(Dstill empty block <
£5.00v (@Not existing block &
2 s 0C S0V I &
25.00V/en -
S
2500V ) ﬁ
. Main lurr Q
S
o

M 783001-01E

4 Press the MEMORY PRINT-key to start.
— Menory format ———————————

1vi i Current
divided the memory into blocks (see 5.4). ample rate oz Currant
Memory length ¢ ik
: ) ¢ 20.9ns)
What You Should Know No. of blocks
If you divided the available memory into blocks, you — FPlavback couditions
Auto mode : Off

alculation T Off

ormat : Sérnp Bhf_"‘

Expansion : 1g8 {Data“‘cmd
. ¢ S5.0m's )

Trigser print. < On

Block Printout :
Data retrieye I Total

Selecting a Specific Block to Print Data from

Make sure that “Current only” is selected at the
“Block printout” setting (see setting above).

1 Press the SHIFT-key and the MEMORY PRINT-key

to display the Captured Data Playback screen.
2 Select “Block” using the soft keys.

3 Move the cursor onto the required block number.
4 Select “Block change” using the soft keys. You will

see the data on the display.

5 To start printing, press the MEMORY PRINT-key.




7.5 Selecting a Section of
the Captured Data

This section describes how to select a part of the
captured data for printing.

What You Should Know
You can select a section of the captured data on the
following two screens:
*  Data Capture Setting screen (appears by pressing the
MENU-key and selecting “#3 Memory format”)
*  Data Capture Playback screen (appears by pressing the
SHIFT-key and MEMORY PRINT-key)

Selecting on the Data Capture Setting screen
You can select a section of the captured data by
changing the data retrieve setting from “Total” to
“Partial” or “Display area”.

The “Partial” setting then allows you to specify the
playback range by entering the sample number where
to start and where to end. The range of the data sample
numbers is from zero to the total memory length minus
one. For example, when the memory length setting is
lkword, the range of data samples is from 0 to 999.
The data sample number from where to start should be
less than or equal to the data sample number where to
end.

The “Display area” setting will result in a printout of
only the data which are shown on the display. It is
possible to specify the starting and ending point of the
data to be printed using a cursor, however you cannot
specify this on this Data Capture Setting screen. It
should be done on the Data Capture Playback screen
and is described below.

Selecting on the Data Capture Playback
screen

You can select a section of the captured data by
choosing from “Total”, “Partial” or “Display area”.
When you select “Display area” here, the required
starting point and ending point should be specified

4

using the cursor. The cursor should be moved using j‘ ,

the rotary knob.

When you select “Partial” here, the sample number
where to start and end will be according to the settings
you did on the Data Capture Setting screen, as
described above. You cannot adjust these settings on
this screen here.

y-

NOTE

When you set this playback range seiting on the Data
Capture Playback screen, the “Data retrieve” setting at
the Data Capture Setting screen will change
accordingly. This will occur even if the setting was
“Total”.

Operating Procedure

1

2 Select “#3 Memory format” using the soft keys.

3

(%]

Selecting on the Data Capture Setting screen
Press the MENU-key.

Move the cursor to the “Data retrieve” setting and
select “Partial” using the soft keys. The cursor will
move to the “First” setting.

Tumn the rotary knob to set the sample number from\
where to start. :
Move the cursor to the “Last” setting. i
Turn the rotary knob to set the sample number whcts:
to stop. Remember that you can also use the cursor
keys to select the digit to be adjusted.

Press the MEMORY PRINT-key to start.

— Memory format

Sanele rate o 9@kHz [
. Hemory length 1k

C 29.9ms>
No. of blocks :© 8
— Playback conditions
Auto mode : Off
,alc i ¢ Off
paipulation  : @IE, chart
ExPansion : l%ﬂ fData/cml
S.8m’s )

Trigder pPrint : On

2lock Printout © Current only
ata retrieve  : Parti

S H
Last P 93

Selecting on the Data Capture Playback
screen

Press the SHIFT-key and the MEMORY PRINT-key
to display the Captured Data Playback screen.

Select “Print cond.” using the soft keys.

Inverse (and thus select) “Display area” using the soft
keys. Note that you might have to press the
corresponding soft key several times. The “First/Last”
selection appears.

Use the soft keys to select whether you want to set the
“First” point of the data 'samples or the “Last” point of
the data samples.

Use the rotary knob to adjust the starting or ending
point. Note that the corresponding values will be
displayed at the top of the screen.

The other selections here allow you to specify the
printing mode (analog or digital), the format (strip
chart, A4 or A5) and the expansion rate. These
selections only affect the printing result, not the
display.

To start printing, press the MEMORY PRINT-key.

-4 » 1.0 fH1-8
Starte | 2.9 End: 199,51 E3C
[.)iglta!

e
chart A
P3ge A
Pasge. ¥
S

e et einnond

i

e

Last. .

—

TR - o~
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7.6 Displaying Captured
Data on the Screen as
Analog Waveforms

This section describes how to display captured data on
the screen as analog waveforms.

What You'Should Know

You can display captured data on the screen as analog
waveforms or numeric values.

Analog Waveform Screen

This screen appears by pressing the SHIFT-key and
the MEMORY PRINT-key. The analog waveform
display is a convenient way to check all measurement
data which has been stored into memory.

The display looks as follows:

£ 60 . €8 o O aw—@
PE&% _Sf.a_lf_—@
sgg A':s_© ?aw — \s‘.
0 B
MCHI-8
Dosie— ®
(Menory 0 ~ T3.98as) -N_ext-

(DNumber of the Displayed Block

You can change the displayed block by pressing the
“Block” soft key. If you divided the memory into
blocks, data is displayed by block, starting with the
current block.

(@Zoom Rate

You can change the zoom rate by pressing the “Cursor
(Zoom)” soft key.

(Indication of the Displayed Channels

You will find the number of the displayed channel
here or, in case you are using the logic option, “CH-A,
B”. Note that this does not appear in case of X-Y
waveforms.

®Cursor (Zoom) (see p.7-8)

Press this soft key to use the cursor function and zoom
function.

(®Printing Conditions (see p.7-6)

Press this soft key to adjust the printing conditions as
mode, format and range.

(B)Statistical Calculation (see p.7-12)

Press this soft key to execute statistical computation.
(@DChange Scale

Press this soft key to change the full scale values.
(®Channel Indication

Press this soft key to select between the display of
CH1-8 orlogic channels.

(OBlock (see this page)

Press this soft key to change the dlsplayed block.
(0Scale

Press this Key to check the conditions for data
capturing.

@A)FD Save (see p. 8-5)

Press this soft key to save the displayed captured data
to the FDD.

1M 783001-01E
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(2Memory Length

This indicates the time data capture was started and
completed for the displayed data, and equals the time
triggering started and stopped.

Note that in case of X-Y recordings, only the block
soft key menu will appear.

Differences between displaying on the screen and
recording on the chart are as follows:

Scales for the X and Y axes, messages, channel
numbers, date, time and trigger times are not
displayed.

All channels are displayed at the same trace intensity,
regardless of the current trace intensity setting.

The expansion, or playback rate, is ignored.

When displaying by X-Y axis, the waveform of
channels set to X axis and Y1 axis is displayed.

Operating Procedure

Displaying captured data on the screen as
analog waveforms

Press the SHIFT-key and the MEMORY PRINT-key.
The captured data will appear on the screen as analog
waveforms, which looks as the figure below.

© 1.8 CH1-5 Curzo;
SN Y. Ir - (ZUr-m-

T

=
:: P I Statis
* H H ' ; ; cale.
WoH1-3

ai : : : P Clagic

Sner s A - F19.55RS

Displaying a specific block on the screen as
analog waveforms

Press the SHIFT-key and the MEMORY PRINT-key.
The captured data will appear on the screen as analog
waveforms.

Press the NEXT soft key and select “Block”.

Move the cursor to the block number you want to
display.

Once you selected the required block number, press
the “Block change” soft key. Pressing the “ESC” soft
key here, will take you to the previous display.
Pressing the “Reset” soft key here, will result in
emptying all blocks. Take care.

The data of that block will appear on the screen.

To select an other block, repeat steps 2 to 4 again.

—Memory block Ear

Data Time of trigger I

: 2 / /@1 21127119 Block

':‘: %%8 e 21:22:17 chande

3 10999 .;«02 1 21:22:19
& 1988 SE £1igainY

@w 95 A 2

lgi}f 109g a%%ﬁx@} 21127 23
g ] % *
18: - _ z
e - - Z
1¢ z z z

ié - - - Reset
- Not exist
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7.6.1 Displaying Data Digitally and
Zooming In on Analog Waveforms
This section describes how you can display data of the

analog waveform digitally and zoom in on analog
waveforms.

What You Should Know
When you use the zoom function, you will see an
expanded view of the analog display around the
readout cursor.
This readout cursor automatically displays the value of
the cross-point of the analog waveform and the readout
cursor as a numeric value. Using a reference cursor
you can measure and display the difference in values
and time between the readout cursor and reference
cursor.

The display looks as follows:

13 ! 2 9

@ ¥ - : Q. tm ESC —@
@ | Chamel—(@
b —®
T < ®)

- ‘ zom

®\ up

4o

(Fenory 0a -~ D)

®Zoom Rate

You can change the zoom rate by pressing the “Zoom
Up/Down” soft keys.
(@Measured Value

When you are not using a reference cursor, this value
corresponds to the position of the readout cursor.
When you are using a reference cursor, this value
indicates the difference in value between the readout
cursor and the reference cursor.

(3Indication of the Displayed Channels

You will find the number of the displayed channel
here or, in case you are using the logic option, “CH-A,
B”. Note that this does not appear in case of X-Y
waveforms.

@ESC key

Press this soft key to return to the previous display.
(®Channel key ,

Press this soft key to change the channel:
(®Reference key (see p.7-9)

Use this soft key whether to select a reference cursor.
(DZoom up/down keys _

Press these soft keys to expand the display around the
cursor line.

(®Readout Cursor

You can change the value of the readout cursor by
turning the rotary knob or cursor keys.

(®Memory Length

This indicates the time data capture was started and
completed for the displayed data, and equals the time
triggering started and stopped.

7-8

(0Reference Cursor

You can select a reference cursor by using the soft
key. Changing its value can be done by the rotary knob
or cursor keys.

@DTime of Data Capture

When you are not using a reference cursor, this value
indicates the actual time corresponding to the readout
cursor. When you are using a reference cursor, this
value indicates the time difference between the readout
cursor and the reference cursor.

@@Channel Number

You can change the displayed channel by pressing the
“Channel” soft key.

(3Block Number

If you divided the memory into blocks, this will
indicate which block is being displayed.

e

The maximum zooming rate depends on the memory
length of the captured data. See the table below.

Memory
Length | Zoom Rate

1k 5[ 25] 1

2%k 100 5] 2! 1

4k 20f 10y 4f 2} 1

8k 401 20 81 4! 21 1

16k 80| 40| 16] 8 4} 2] 1

32k | 160| 80| 32| 16f 8] 4] 2] 1

64k | 320] 160! 64] 32! 16} 8| 4} 2| 1
128k | 640| 320] 128! 64| 32} 16] 8| 4§ 2] 1
256k 11280f 640] 2561128 64| 32| 16] 8| 4| 1
512k 12560]1280) 51212561128 64} 32} 16! 4| 1
1M [51201256011024 151212561128 64] 16f 4] 1

“
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Operating Procedure

1

Displaying data as analog waveforms
Press the SHIFT-key and the MEMORY PRINT-key
to display the Captured Data Playback screen.

Displaying data corresponding to the readout
cursor as a numeric value

Select “Cursor (Zoom)” using the soft keys.

Select the required channel by pressing the “Channel”
soft key.

The readout cursor appears. The value corresponding
to the position of the cursor already appears in the
upper hand of the screen.

While moving the position of the readout cursor by
turning the rotary knob, the value changes according to
the new position. You can move the readout cursor
more accurately by pressing the FINE-key first. You
¢an quickly move the readout cursor using the cursor
keys.
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Displaying data corresponding to the
difference between reference cursor and
readout cursor

Select “Cursor (Zoom)” using the soft keys. ~ i
Select the required channel by pressing the “Channel”
soft key.

The readout cursor appears. Move the cursor using the
rotary knob to the required reference position.

Select “On” at the “Ref. On/Off” setting using the soft
keys. A reference cursor appears at the same position
where the readout cursor is located.

Turning the rotary knob now will move the readout
cursor while the reference cursor stays at the same
position. The upper screen will indicate the difference
between readout cursor and reference cursor in value
and time. You can quickly move the readout cursor

using the cursor keys.
CH1-8
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Displaying an expanded view of the analog
waveform display around the readout cursor
Press the SHIFT-key and the MEMORY PRINT-key
to display the Captured Data Playback screen.

Select “Cursor (Zoom)” using the soft keys.

Select the required channel by pressing the “Channel”
soft key.

The readout cursor appears. Move the readout cursor
to the position of which you want to have an expanded
view. You can also set the reference cursor here as
explained before.

Select “Zoom up” using the soft keys. An expanded
view will appear on the display. You can adjust the
expanded display by using the “Zoom up” and “Zoom
down” soft keys.
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CHU_ S.5Pns  c@AE7U [T +3U3 ESC
. Chamel
af,
W

T S | S v 1

- 79

eleq patmydes buiheidsiq pue bunuud Z




7.6.2 Retrieving Waveforms Using 7.6.3 Changing the Scale of the
the Auto Mode Function

This section describes how to display waveforms on
the screen automatically after retrieving data from the
memory.

You can select to display the current block on the
screen only or accumulate the retrieved blocks.

The channels which will be displayed will be the same
as shown on the previous monitor screen (1-8CH,
Logic CH). However, when you previously used the
full-scale value display, or the numerical value
display, then 1-8CH will be displayed.

. When using the accumulate function, the memory

should be divided into blocks and the trigger should be
set to “Repeat”.

NOTES

* Pressing the MEMORY START/STOP-key will
result in the disappearance of all the so far displayed
waveforms, even when you are using the accumulate
function.

* In case the trigger is set to “Repeat rotate” and you
are using the accumulate function, the block number
will not be displayed, regardless the trigger condition.
« Analysis such as zooming, etc. cannot be performed
on waveforms displayed using the Auto mode
function.

+ Nothing will be displayed while recording is in
progress.

Operating Procedure

N W

7-10

Press the MENU-key.
Select “#3 Memory format” using the soft keys.
Move the cursor to the “Auto mode” setting.

Select “Display” or “Accumulate” using the soft keys.
Press the MEMORY START/STOP- key

’—— ftemory format ————

Sample rate H '.?Er.Hz
ngth . @ .
Memory lengt ¢ 28.8ms)
No. of blocks @ 8 Print
— Plavback conditions "

Auto mode B ] ate FD

: £

H p_ghart

: %5' Eﬁgga/cm]

: 5.8n7s )
on

: %urrint only
: Tota

Calculation
rng

Expansion

Trisger Print

Block printout
Data retrieve

-Next-

Waveform

This section describes how to change the full scale
values of the retrieved waveform.

NOTES

* You cannot change the full scale values of the
computed data.

* You cannot change the full scale values of data saved
on other equipment. ’

» You cannot change the full scale values in case of the

X-Y display. However, changing the scales on the T-Y .

display will result in changed scales on the X-Y
display also.

Operating Procedure

1

Press the SHIFT-key and the MEMORY PRINT-key.
The captured data will appear on the screen as analog
waveforms.

Select “Change scale” using the soft keys.

Select the channel for which you want to change the
full scale values. You can change the channel number
by pressing the “Channel” soft key.

(If the required channel does not appear, you may try
to press the ESC-soft key and select 1-8CH or logic.)
Turning the rotary knob when the RANGE LED is lit
will result in changing the full scale values.

Turning the rotary knob when the POSITION LED is
lit, will result in changing the recording position.
Pressing the “Scale Reset” soft key will result in
resetting the full scale values to their original settings
when they were captured. Pressing the “ESC” soft key
will result in displaying the previous display.

— Hewnory format

* Off
ﬁgmgle Egﬁgth : Sgb;Hz U
oS H
C 20.0ns)
No. of blocks 8 Print
— Playback conditiong —————— 77T
Auto mode : FEOTIEICE FD
Calculation 1 Off
Fapaotio P UL char Display
Expansion L] [Data il
{  S5.8n/s )
Trigger print  : On
Block printout @ Current only Accun.
Data retrisue  : !l;ota?
-Next-

Auto Display / Accumulate

It is possible to display waveforms automatically after
each time of data capture.

Besides, using the accumulate function will result in
displaying the waveforms accumulatively each time
data are saved to a block.

IM 783001-01E .




7.7 How to Use the
Mathematical Function

This section describes how to perform waveform
computations or statistical computations on captured
data.

7.7.1 Performing Arithmetic
Computations Between Channels /
Comparing Data on the Same
Time Axis

It is possible to perform arithmetic computations

between two channels on unprocessed, captured data.

Furthermore, by specifying any blocks, data which

i differ on the time axis can be displayed and recorded
on the same time axis.
You can select from the following five types of
mathematical functions:
+, —, *,/, : (colon is to be used for specifying blocks in
case of comparing data on time series). Computations
can be performed on all channels except for the #
optional logic channels. Besides, settings can be set
ON/OFF per channel. “
Computation is also possible between the RS
measurement values of voltage and temperature
(calculation of numerical value). When comparing mV
and V, all data will be transferred into V. '

Number of Blocks / Memory Length in Case of
Computation,

There might be cases where calculation cannot be
carried out because of the corresponding settings of
memory length and number of blocks: This is because
in case of computation, you will use twice the
substantial memory, since you are generating
computational data of the same amount as the set
memory length. For example, in case you set the
memory length to be 64k, the setting data will utilize
64k, the calculation data will utilize 64k and the
substantial memory will therefore become 128k. Refer
to the figure below. Note that the memory will also
contain measurement data, which can be used as
normal when calculation is set to OFF.

Number of blocks
1 2 4 8 16
1k O] 0] O] OO
2k O1 0101010
£ 4k Ol O] 0] 0O0}0O
g 8k OlO|l O]l O|O
—5 16k olololo]x
5 32k O O O X -
= 64k OO | x| —-1-
. 128k O X - —
256k x| =1T-1-1-
A 512k x| =1 =1-=1-
' 1M X — - - -

X : calculation is not possible
O : calculation is possible
— : setting is not possible

IM 783001-01E

Linear Scaling

In case you set linear scaling for channels which data
are to be used for computation, linear scaling of the
measurement data will be done previous to
computation.

In case you set linear scaling for the computation
channel, linear scaling will not be done.

NOTES

« In case of the settings which are described as not
possible in the table above, an error message will be
displayed and data will not be retrieved or calculated.
* During computation, the message “Calculating...”
will be displayed and after computation has finished,
the data will be retrieved.

« In case you are retrieving data from instruments other
than the OR1400, computation cannot be performed.
« In case of a data overflow, an error will occur. In
such a case, change the method of computation.

« These computed data can be displayed and recorded
as waveforms, displayed and recorded as digital data,
and can be used for statistical computation; however,
these data cannot be saved to the floppy disk.

« Arithmetic computation cannot be performed
between blocks.

« Results of arithmetic computation cannot be output
by communication interface.

+» Only when calculation is set to “On”, information
concerning computation settings will be printed.

Operatil;g Procedure

W N =

Calculation ON/OFF

Calculation ON/OFF should be selected at the memory
format screen.

Press the MENU-key.

Select “#3 Memory format” using the soft keys.

Move the cursor to the “Calculation” setting.

Select “On” or “Off” using the soft keys.
— Hemory format ——m™ oy

off
SamPle rate I 9BkHz
flemory length : 1k
¢ 20.8ns)
Mo. of blocks 8 On
— Plavback conditians
Auto mode ¢ Accunulate
ion : .
ggrl\gglatlo s Strie_chart
Expansion 2108 [Patascl
¢ S.80/s )
Trigger Print : On
Black Printout : Current only
Data retrieve - : Total
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Arithmetic Computation

Press the MENU-key. .

Press the NEXT soft key and select “#7 Retrieve
calculation”.

Select the number of the channel which will retrieve
the computed data.

Select “On” using the soft keys.

Enter the computation formula by soft keys.

Enter the upper and lower scale by soft keys and rotary
knob. Enter the range within the following range: —
1.0x10*10<x<-1.0x 1079, 0, 1.0x10%<x<1.0x10°.
~1.0x10*1° will be set as —1.0e+10.

Enter the required unit by cursor keys and rotary knob
(max..6 characters).

The setting has been completed.
Retrieve calculation

CH1
oot channel © IR
I‘Ioée H Ell;!‘l CHe
CHI + CHZ
Uerper scajle H 5,009
bomEF sae b 2:p oH3
nits H 1
£Hd
CHS

—Next-

Comparing Data on Time Series

Perform steps 1 to 4 as described under Arithmetic
Computation.

Enter the channel and the block number which data
will be retrieved according to the following format
“Channel number : Block number”. (: is the
computation symbol).

Enter the upper and lower scale by soft keys and rotary
knob. Enter the range within the following range: —
1.0x10*1%<x<-1.0x 107, 0, 1.0x107"%<x<1.0x10'.
—-1.0x10*? will be set as —1.0e+10. -~

Enter the required unit by cursor keys and rotary knob,

(max. 6 characters) =

Set the channel number and block number of a

different channel, which you want to display on the ** :

same time axis, in the same way as before.

By displaying or recording the computational
channels, differences in data on the same time axis will
be clearly visible.

i

7.7.2 Performing Statistical

Computation .
This section describes how to perform computations as
maximum, minimum, average and effective value,
regarding a designated interval.

After retrieving data from memory, the following
statistical computations can be done concerning the
designated interval of the memory:

» Maximum value (MAX), and the time* at which the
maximum value occurred. /
* Minimum value (MIN), and the time* at which the
minimum value occurred.

* written as the time span elapsed from the trigger
point.

» Average (AVG)

4]
2D(i)

i=m
AVG =1

« Effective value (RMS)

The display on which to perform statistical
computations looks as follows:

AATAY

Execute——@

Flemart RS TIEALEGS

@ you divided the memory into blocks, this will
indicate which block is being displayed :
@s tarting time of statistical computation (measured
from the point triggering starts)

(3Finishing time of statistical computation (measured
from the point triggering starts)

@Setting of the channel for computation
(®Selection of starting/finishing point of data
(®Setting the RMS computation ON or OFF
(DExecuting the computation

(®Computation interval (settable by rotary knob)

IM 783001-01E
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Operating Procedure

1

« When setting the computation interval by rotary
knob, you can set the interval more accurately by using
the FINE-key.

* The computed results can be printed out, and its
contents is as follows:

Sample rate

Trigger date and time

Channel number

Linear scaling ON/OFF

Linear scaling coefficient

Linear scaling offset value

Unit of measurement data -

Unit of time during which data was taken

Results of computation

You can move the display which shows the results up

* or down the screen using the cursor keys. When the

results are shown in the upper side of the screen, you
may execute computation again which will result in
displaying the new results (in the lower side of the
screen) together with the previous results. By
switching the computation channel, you may display
the computation results of two different channels at the
same time. The printout will not show both results, just
the latest results.

NOTES

» When setting linear scaling, computation will be .
performed using the scaled values. o
» When data overrange occurs during the designated
interval, computation will not be carried out.

* After completion of the computations, turning the
rotary knob will result in disappearance of the
computation data of the screen.

Press the SHIFT-key and the MEMORY PRINT-key.

The Captured Data Playback screen will show the data

as analog waveforms.

Select “Statis calc” using the soft keys.

Select the number of the computation channel using

the “Channel” soft key.

Designate the interval of computation using the rotary

knob. The starting / ending point can be changed using

the corresponding soft key.

Select whether RMS computation will be done (ON)

or not (OFF).

The computation will be performed when pressing the

“Execute” soft key. The progress of computation will

be shown on the display until the computation has

finished. When computation has finished, a window

with the results will appear.

Pressing the “Print” soft key will result in a printout of

the computation data.

_Sfalf-__'{_l_ﬂ%u‘l:%_riﬁiﬁm;_ ESC
—

e ﬂlﬁ;haﬁel

HAX: @.837 T:94, A
HING -1.@69 Tii@9z Print
AUG: -B.827
RMS: Of*

Henory B.g < EERS
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NOTE

Pressing the “ESC” soft key during computation will

result in abortion of the process. The message
“Execution aborted” will appear.

7-13
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7.7.3 Statistical Computation by
Auto Mode Function

This section describes how to use the Auto mode
function for automatically performing statistical
computation and displaying the results, or for
automatically performing statistical computation and
printing the results, or for automaticaily performing
statistical computation and saving the results to a

floppy disk.

When using the Auto mode function for statistical

computation, you ¢
modes:

Auto statis

an select from the following three

Data will be taken from the memory, and after
performing statistical computations, the results will be

displayed. When th

e trigger has been set to “repeat”,

the computational results of only the current block will

be displayed.

Auto statis & Print
Data will be taken from the memory, and after
performing statistical computations, the results will be

both displayed and
will be as standard.

Auto statis & File

printed. The format of the printout

Data will be taken from the memory, and after
performing statistical computations, the results will be

both displayed and

saved to the floppy disk in ASCII

format. The filename will be “STATIS.LOG”. When
the trigger has been set to “repeat” and data will be
captured to memory continuously, these data will be
added to the “STATIS.LOG” file.

In case of using the MEMORY START/STOP-key, or
a communication interface, or an external trigger for

capturing data to m

emory, the file will be overwritten

(which results in loss of previous data). ‘ ‘o

Jan30.93 15:00:00
CH1

V ms

S:0 E:999
MAX:0.0139 692
MIN:-0.0139 700
AVG:0.0002 999
RMS:0.0098 999

> one data

#END j

Jan.30.93 14:30:00 —=— Time of triggering

CH1 -«— Channel of computation
V ms ~<— Unit of measurement dala, unit of time
S:0 E:999 <«— S:Time between the triggering

MAX:0.0255 645
MIN:-0.0255 650
AVG:0.0003 999
RMS:0.0198 999
#END

7-14

point and the start of computation
E:Time between the triggering
point and the end of computation

~<Each computation result and

the time elapsed since the
triggering point

(In case of AVG and RMS, the
time shows the time from starting
the computation to the end of
computation)

Operating Procedure

1

2
3
4

Press the MENU-key.

Select “#3 Memory format” using the soft keys.
Move the cursor to the “Auto mode” setting.
Select “Statis”, “Statis & Print” or “Statis & File”
using the soft keys.

Select the number of the channel to be computed;
computation on all channels is also possible.

Select whether RMS should be computed or not.
— Hemory format ———————————

CH1 -
Sample rate ¢ SRkHz
Memory lenSth @ 1k
¢ 2@.9ns)

No. of blocks : 8 CH2
— Flavback conditions
Auto mode tis. CH3
Auto statis €H_ li;ﬁ l

Eg}o ?ggtis RMS l]ff
culation : .
Format : : ctrm chart CH4
Expansion : I@R Dg;c}gg-,m]
;:ig:e; Pr:‘-tt : Sn ) N M5
ock Printou : Current on [——
Data retrieve © Totai =
~Mext-
NOTES
» Computation cannot be operated while recording is
in progress.

« Computation cannot be operated when the recordxng
format is set to X-Y.

M 783001-01E
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Floppy Disks

This chapter describes how to use Floppy Disks to
save and load setups and measurement data.

8.1 Using Floppy Disks
Properly

Floppy Disks To Be Used

The following 3.5-inch floppy disks can be used:

2DD type: 720KB (MS-DOS format, or to be
formatted by OR1400)

2HD type: 1.2MB (MS-DOS format, or to be

. formatted by OR1400)

1.44MB (MS-DOS format, or to be
formatted by OR1400)

How to Insert the Floppy Disk
Hold the floppy disk as shown in the figure below and
insert it into the slot until the eject button pops out.

How to Eject the Floppy Disk
Press the eject button after having verified that the L
accessing indicator is not lit. 7

When ejecting the floppy disk from the slot while
the indicator is lit, the magnetic head of the disk
drive might be damaged, and data on the disk
might be lost.

Handling Precautions Regarding the Floppy
Disk

For handling precautions regarding the floppy disk
refer to the instruction manual accompanying the

floppy.

When Using a Personal Computer

Special software is necessary when reading data which

is saved in binary format. '

For more information on this topic, contact your

nearest representative. Addresses may be found on the
- * back cover of this manual.

IM783001-01E

8.2 Formatting a Floppy Disk

Caution on Formatting

Note that formatting a floppy disk erases all data on
the disk. Insert the floppy disk into the slot to verify
whether the disk has been previously formatted. If it
has already been formatted, the volume label and
available free memory space will appear on the Load/
Save Settings screen.

Kinds of Format

You can select any of the following three formats:

720KB (2DD) : A 2DD floppy disk will be formatted
into 9 sections.

1.2MB (2HD) : A 2HD floppy disk will be formatted
into 8 sections.

1.44MB (2HD): A 2HD floppy disk will be formatted
into 18 sections.

Volume Label

You can enter a volume label of up to 11 characters for
the newly formatted floppy disk. These characters can
be letters, digits or other valid MS-DOS characters
(suchas !, #, %, %, ‘, O, {}, -, _ and ~), except that
the first character cannot be a space. Lowercase
characters will be regarded as uppercase characters.

" Operating Procedure

N AN A WN -

=<}

Insert the floppy disk into the slot.

Press the MENU-key.

Select “#5 Load/Save” using the soft keys.

Select “FD” using the soft keys.

Set “Utility” using the soft keys.

Select the required format using the soft keys. —
Insert the volume label using the rotary knob. For
information on entering the characters, refer to 3.2.
Select “Execute” using the soft keys.

Press the “Yes” soft key. The message “Formatting...”
will appear while formatting is in progress.

NOTE

When selecting “#5 Load/Save” while there is no
floppy in the slot, the message “Media not ready” will
appear on the screen. )

8-1
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8.3 Saving Setups

This section describes how to save setups to a floppy
disk, entered either manually or through a
communication interface.

What You Should Know
Before using a floppy disk for the first time, it has to
be formatted. See 8.2.

Number of Files You Can Save
The number of files you can save to a floppy disk
containing either setups or measurement data, are as

follows:
2DD(720KB) 2HD(1.2MB) | 2HD(1.4MB)
112 192 224
(111) (191) (223)

(when a volume label has been set)

Always insert the floppy disk before you select “#5
Load/Save” from the menu. Consequently, the volume
label and available space information will appear.
Otherwise, you have no means of checking that you
are using the correct floppy or that there is enough
memory on the floppy.

Data Which Cannot Be Saved

— You cannot save setups related to communication

interfaces, RJC check settings, floppy disk’s SAVE/
LOAD operations, the color of the background
setting, the language of the display, and the current
date and time.

File Name )

You give each setup an MS-DOS compatible file name
of one to eight characters. These characters can be
letters, digits or other valid MS-DOS characters (such

as !7 #7 $) %a &: ” (, )7 {, }: — Ay — and "')- ‘When you § .

do not append a file name, the message “Invalid file
name” will appear.

NOTE :

The message “Media not ready’”” appears on the screen
when you select “#5 Load/Save” while no floppy is
inserted in the slot.

8-2

Operating Procedure

1 Insert the floppy disk into the slot.

Press the MENU-key and select “#5 Load/Save” using
the soft keys.

3 Select “FD” using the soft keys at the “Media” setting.
The cursor moves to the “Mode™ setting.

4  Select “Panel” using the soft keys. The cursor moves
to the “Function” setting.

5 Select “Save” using the soft keys. The cursor moves to
the “File name” setting. ’

6 Enter the required characters here using the rotary
knob (see 3.2 to enter characters).

7 Move the cursor onto the “Execute” command.

8 Press the “Yes” soft key when you want to start
saving. The message “Saving...” will appear on the
screen. When saving finishes, the screen will return to
the previously active screen. When a file having an
identical name already exists, the “Same file name
exists. OK?” message will be displayed. When the
existing file is to be overwritten, press the “Yes” soft
key. If a different file name is to be designated, press
the “No” soft key and enter the new file name.

— Load Save
i ¢ FD
gedia > 122 1KB
[Mode Panel BS
Function Saue
Filenane Execute
i DEL

tP s 280302~ _ "~ 123
4567838 . "Babcdefsh
iJklmnoearstuvwxyz

IM 783001-01E
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8.4 Saving Measurement
Data

This section describes how to save measurement data
to a floppy disk.

What You Should Know
Before using a floppy disk for the first time, it has to
be formatted. See 8.2.
The data can be saved in either binary or ASCII
format. However, data saved in ASCII format cannot
be loaded. Use a personal computer for this purpose.

Number of Files You Can Save
See 8.3.

Save Operation and Memory Blocks

If you have partitioned the available memory into
blocks, the save operation stores data to the floppy
disk one block at a time starting from the current
memory block. The current block is the last block
recorded, displayed or printed. To change the current
block, see the operating procedure on changing the
block to be saved on page 8-4. \

N

Channel and Data Contents :
You can limit the number of channels and the range of
data to be saved. See the operating procedure for
specifying the range to be saved on page 8-4. For the
data range, setting is available on the Memory Data
Playback screen. See 7.5.

File Name

You give each measurement data file an MS-DOS
compatible file name of one to eight characters. These
characters can be letters, digits or other valid MS-DOS
characters (suchas L, #,$, %, &, ’, (,), {, },— ~, _and
~). When you do not append a file name, the message
“Invalid file name” will appear.

Required Memory

For binary data:

The memory required to save the data is given by the
following formula:

Required memory = File header length + Data length
(bytes)

where

« file header length = 152 + (64 x A) + (32 x B) rounded up
to the next integer multiple of 64;

A =number of analog channels* + (8 x number of logic
channels*)

B = number of analog channels* + number of logic
channels*

data length = 2 x memory length** x number of selected
channels*

* The number of channels to be saved, except channels set to
“off” or “save option”.
** Measurement data length to be saved.

M 783001-01E

Example

In case you want to save the data of 8 analog channels
and 2 logic channels at a length of 1K, the required
memory can be calculated as follows:

File header length = 152 + (64 x 24) + (32 x 10)= 2008

The nearest integer multiple of 64 is therefore 2048

Data length = 2 x 1000 x 10= 20000
Therefore, the required memory becomes 22048bytes.

For ASCHI data:

The memory required to save 1000 measurement data
is as follows:

for 8 analog channels: approx. 90kbytes

for 8 analog channels + 2 logic channels: approx.
250kbytes.

NOTE

The message “Media not ready” appears on the screen
when you select “#5 Load/Save” while no floppy disk
is inserted in the slot.

Operating Procedure

—

Saving Measurement Data

Insert the floppy disk into the slot.

Press the MENU-key and select “#5 Load/Save” using
the soft keys.

Select “FD” using the soft keys at the “Media” setting.
The cursor moves to the “Mode” setting.

Select “Data” using the soft keys. The cursor moves to
the “Function” setting.

Select “Save Binary” or “Save Ascii” using the soft
keys. The cursor moves to the “File name” setting.
Enter the required characters here using the rotary
knob (see 3.2 to enter characters).

Move the cursor onto the “Execute” command (see the
next pages for the “Save block™ and “Option”
settings). .
Press the “Yes” soft key when you want to start
saving. The message “Saving...” will appear on the
screen. When saving finishes, the screen will return to
the previously active screen. When a file having an
identical name already exists, the “Same file name
exists. OK?” message will be displayed. When the
existing file is to be overwritten, press the “Yes” soft
key. If a different file name is to be designated, press
the “No” soft key and enter the new file name.

— Load Save
edia : FD to
< > 122168
Node : Data Yes
Euncticn i Save (Binary)
Filename Iy
Save block | =
Ugg ion :Off

8-3
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Changing the Block and then Saving the
Measurement Data

Before moving the cursor onto the “Execute”
command, move it onto the “Save block™ setting.
Press the soft key corresponding to the required block
number.

The cursor moves to the “Execute” setting. Press the
”Yes” soft key when you want to start saving. The
message “Saving...” will appear on the screen. When
saving finishes, the screen will return to the previously
active screen. When a file having an identical name
already exists, the “Same file name exists. OK?”
message will be displayed. When the existing file is to
be overwritten, press the “Yes” soft key. If a different
file name is to be designated, press the “No” soft key

-and enter the new file name.

— Load Save .
Media : FD [
< > 12Z21KB
Mode Data
Fupction ¢ Save (Binary)

Filename :
Execute
Save block 3
ortion . Of
4
5

13

14

15

Specifying the Range to be Saved

Before moving the cursor onto the “Execute”
command, move it onto the “Option” setting.

Select “Set option” using the soft keys if you want to
change the current -optional- settings regarding saving.
(If you do not want to change the current - optional -
settings, select “on” using the soft keys and the cursor
moves to the “Execute” setting. Refer to step 8 on the

previous page.) t
. v |
Lsaj/iia ’ : FD ure
e 5} 12218 P i
ta On
ggggtion ggue (Binary)
Filename :
Save block 1 Jiooute
option : ﬂ]ll —
Set

oftion

The Save Options Settings Screen will appear.

Move the cursor onto the channel which you want to
save, and select “Yes” using the soft keys.

Repeat this for all the channels which you want to
save.

In case of saving in Ascii format, move the cursor to
the “Data skip” setting. If no data is to be skipped, set
“1” (see also 7.2). The “Data skip” setting has only
significance when saving in the Ascii format.

Move the cursor onto the range start and range end
settings and adjust the starting and/or ending point by
turning the rotary knob.

Select “Setting” using the soft keys and the settings
will be kept. You will return to the Load/Save setting
screen. The “Option” setting is turned “On” and the
cursor will be at the “Execute” setting.

When you select “ESC” using the soft keys, all
operations from step 9 will be ignored and you will
return to the Load/Save setting screen.

Select “Yes” using the soft keys. A “Saving...”
message will appear on the screen. When saving
finishes, the cursor will move to the “File name”
setting.

In case you do not want to start saving at the time,
select “No” using the soft keys.
— Data save oPtion

ESC
Select save channels
1
Z ) No
g o
B No Yes
7 No -
8 No
9j '
LoSi% o B: No
) i ot 1
Data skip Settine
Set limit to save data
First : B
Last H 999
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8.6 Loading Setups or
Measurement Data

8.5 Saving Captured Data

This section describes how to save captured data to the
floppy disk while being displayed on the screen.

What You Should Know

File Name

The data will be saved under the file name MEM[J(]
[O.xxx. The data format can be either binary or ascii.
OO will be a number automatically applied
starting from 000 . xxx is the extension, which will be
applied automatically; DAT in case of binary format,
ASC in case of ASCII format.

Cautions when Saving Captured Data

» Beware that files will be overwritten if files with the
same names already exist.

« The option setting at the ‘Load/Save’ screen remains
valid when saving captured data to the floppy disk.
However, the data range can be adjusted by the rotary
knob on the display.

+ When there is not sufficierit space available at thg
floppy disk, the error message ‘Not enough space to
save” will appear and the saving will be interrupted.

+ When the number of files exceeds the maximum  *,

Ky

number, the error message ‘Directory full” will appear *

This section describes how to load a file containing
control settings or measurement data from the floppy
disk.

What You Should Know

Contents of the Load Screen

A list of file names will appear on the screen with the
dates and times that trigger conditions were satisfied.
When the data is saved on other equipments, the date
and time the file was saved, is displayed. A “Invalid
file format” message indicates that either the file
contains invalid data, is of a type not supported by the
OR1400 or is otherwise unloadable.

Notes for Loading Setups

The setup or measurement data which you load from a
floppy disk will replace the current setup and data in
the OR1400. Note that data capture always overwrites
data loaded from a floppy disk, even when memory
partitioning is in effect, as the save operation stores
memory blocks as individual files.

Always insert the floppy disk before you select “#5
Load/Save” from the menu. Consequently, the volume

d saving will be i ted.
and saving will be interrupted label and available space information will appear.

' Otherwise, you have no means of checking that you
are using the correct card.
Files saved in the ascii format cannot be loaded.

Operating Procedure
1 Press the SHIFT-and the MEMORY PRINT-key.
The captured data will appear on the screen as analog
waveforms. : H
2 Press the ‘Next’-soft key and select “FD save”. Operating hP;'}ocedy : e
3 Select the range of data to be saved by specifiying the ; gieﬂ themzp%fikls mtg thf’ SIQ;S Load/Save” usi
starting and ending point. - _ ss the ey and select ad/Save” using

5 : the soft keys.
Select “First” and “Last” using the soft keys. ey . « .
4 Select the format in which you want to save from 3 Select “FD” using the soft keys at the “Media” setting.

P P Tsor moves to the “Mode” setting. -
binary” or “ascii” using the soft key. The cursor moves to ¢ ode’ setting

5 Press the “Save execute” soft key to start saving. The 4 Select “Panel” (to loafl setups) or “Data” (to load
e . . measurement data) using the soft keys. The cursor
message ‘saving ..." will appear.

moves to the “Function” setting.

b d -
sfiett " 'Pep g MR amy ESC 5 Select “Load” using the soft keys. The cursor moves to
the “File name” setting.
6 Press the soft key corresponding to the number of the
required file name displayed in the lower half of the
ast e range to be screen. The cursor moves onto the “Execute”
e saved command.
Rscii J 7 Press the “Yes” soft key when you want to start
- saving. The message “Loading...” will appear on the
L screen. When loading finishes, the screen will return to
. E§ ave the previously a?tive screen. ]
Henory 00~ T9.950s In case youdon’t want to start loading here, press the

“No” soft key. The screen will return to the “File
name” setting.

— Load”Save 0
?Edla 5 0 932k
{tode Data $2
Function : R
; Filename ]
: Execute
{ # 3
3 #1 ATERA  9S5-@2-B1 22:43 ‘a
#2 TESTBl  95-@2-81 22:51 ——
3 ¢S

#35

1M 783001-01E
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8.7 Deleting Setups or
Measurement Data

This section describes how to delete a file containing
setups or measurement data from a floppy disk.

What You Should Know

Always insert the floppy disk before you select “#5
Load/Save” from the menu. Consequently, the volume
label and available space information will appear.
Otherwise, you have no means of checking that you
are using the correct card.

Operating Procedure

1
2

Insert the floppy disk into the slot.

Press the MENU-key and select “#5 Load/Save using
the soft keys.

Select “FD” using the soft keys at the “Media” setting.
The cursor moves to the “Mode” setting.

Select “Panel” (to delete setups) or “Data” (to delete
measurement data) using the soft keys. The cursor
moves to the “Function” setting.

Select “Delete” using the soft keys. The cursor moves
to the “File name” setting.

Press the soft key corresponding to the number of the
required file name displayed in the lower half of the
screen. The cursor moves onto the “Execute”
command.

Press the “Yes” soft key when you want to start
deleting. The message “Deleting...” will appear on the
screen. When deleting finishes, the screen will return
to the previously active screen.

In case you don’t want to start deleting here, press the
“No” soft key. The screen will return to the “File
name” setting.

— Load’Save @1
Hedia FD
< > 932KB
Hode : Data - #2
Function : D ]
Filename Exerutg [
- # 2
#1 AT@R! 95-92/81 22143 ‘4 >
#2 TESTR1  35-82-@1 22:5) v
I #5
#d
#5 ~Next-
NOTE

The message “Media not ready’” appears on the screen
when you select “#5 Load/Save” while no floppy disk
is inserted in the slot.

8.8 Displaying Information
on Measurement Data Files

What You Should Know

This section describes how to display information
about a floppy disk file containing measurement data.

Type of Information ‘3*
You can display the following information about
measurement data files: //

Trigger time Date and time that trigger conditions
were satisfied.

Data Number of saved samples.

Sample rate  Sample rate in Hz. For measurement
data saved using other sources, the unit
is seconds.

Sampled by Name of the source used to save the
measurement data. However,
spaces will be displayed in case of the
OR1400, while “Other” will be
displayed for other instruments.

Save ch No. This is the number of channels saved.
The “Number of ch” is also displayed for
files saved using other sources.

Always inserts the floppy disk before you select “#5
Load/Save” from the menu. Consequently, the volume
label and available space information will appear.
Otherwise, you have no means of checking that you
are using the correct card.

Operating Procedure

1
2

Insert the floppy disk into the slot.

Press the MENU-key and select “#5 Load/Save” using

the soft keys.

Select “FD” using the soft keys at the “Media” setting.

The cursor moves to the “Mode” setting.

Select “Data” using the soft keys. The cursor moves to

the “Function” setting.

Select “Info.” using the soft keys. The cursor moves to

the “File name” setting.

Press the soft key corresponding to the number of the

required file name displayed in the lower half of the

screen. The information will appear.

Select “ESC” using the soft keys to return to the

previous menu.

— Load-Saue
Hedia : FD
< >

ESC

Mode
Function
Filename

Trjgger time @ 95/82-81 22:39

Data T 1208

SamPle rate : SRkHz

Sav h No. 1: 2 3» 4

ave ch 1o S) 6 7 8
A, B
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Operating Procedure

8.9 Saving Captured Data to

- 1 Press the MENU-key.
the F I oppy Disk by Auto 2 Select “#3 Memory format” using the soft keys.
Mode Function 3 Move the cursor to the “Auto mode” setting and select
“FD” using the soft keys.
This section describes how to save captured data to the 4 Press the MEMORY START/STOP-key to start.

floppy disk automatically using the Auto mode — Hamcl'r.v f:rmat - oft
. S rate N 2 O
function. | Renory lanetn T
( 20.0ms2
No. of blocks : 23 Print.

What You Should Know

Plavback conditions

The Auto mode function allows you to save your futo mode
measurement data automatically to the floppy disk Calculation - on
after data capture finishes. After saving to the floppy Eormat H gésio[ ngra'gcm]
disk, the previously active mode will return. Trisosr print o, S-ens)
,Instead of saving to the floppy disk, it is also possible Block frintout : Current only Accun.
« to have your measurement data printed automatically Data retrieve  : Total
when data capture finishes. See 7.3 for details. ~Next-
Data Data I Data NOTES
caplure capure oapre « When the available space at the floppy disk runs out,
I_, M L__, the message “Not enough space to save” will appear.
Saving aptured data  Saving captured data # The saving process will be interrupted. Delete
to floppy disk to floppy disk abundant files or use another card.
» When the number of files exceed the number which

The data capture settings are selected in the normal

way on the “#3 Memory condition” screen and the “#4 . .

Trigger” screen. However, note the following
differences:

If you have divided the memory into blocks, the
recorder saves to the floppy disk the data from each
block immediately after it is full.

If you have selected one of the repeat trigger modes,

the recorder starts capturing data each time the trigger

conditions are met and then saves the data to the
floppy disk when data capture finishes.

Data will be saved under the file names “AUTOQ000”,
“AUTOQ001”, etc.. Note that when the auto mode
function has been stopped and started again, the same
file names will be used and therefore old files will be
overwritten.

1M 783001-01E

can be stored, the message “Directory full” will
appear. The saving process will be interrupted. Delete
abundant files or use another card.

 Be aware that when files with the same names exist,
these will be overwritten by this auto mode function
without message.

» The captured data cannot be saved to the floppy disk
by Auto Mode Function while real time recording is in
progress.

« The option setting at the ‘Load/Save’ screen remains
valid when saving captured data to the floppy disk.
However, the data range can be adjusted by the rotary
knob on the display.
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Miscellaneous Functions

This chapter describes the way to use other functions, Permissible Setting Range
which have not been explained so far. They include The permissible setting range for the measurement
linear scaling, initializing and printing control settings, voltage/temperature (VP1, VP2), and the scale values
start and stop the chart using external controls and (SP1, SP2) is as follows:
others. - 1.0E -10 < Setting value < 1.0E +10
Setting value =0
9. 1 Linear 3ca'ing ~1.0E+10< Setting value < —1.0E -10
If a setting outside the above range is attempted, the o
This section describes how to use the linear scaling error message “E200: Out-of-range setting” will L
function to change the scale of the X- and Y-axis for appear.
measurements of physical quantities, such as '
+ mechanical distortion, vibration, pressure, Settings Designated for Each Channel
displacement and acceleration. Linear scaling settings are designated for each channel.
Besides, linear scaling can be selected “On” and “Off”
What You Should Know at each channel.

Two random scale values (SP1, SP2) which i E ‘
correspond to two measurement voltage/temperature Unit . .
values (VP1, VP2) are designated. The scale . A 6-character unit is the maximum. 3
conversion method (y=ax+b) is determined according i i
to these four settings. Based on this linear scaling Measure Function EN
method, the full-scale values which have been A The measurement voltage/temperature (VP1, VP2)

* values can be designated as the measurement values

designated at the Input Setting screen (enter by oy - .
pressing a CH-key) will be converted as shown in the : for the selected channel’s current input signal.
Example. g .
Setting Error
Example If the measurement voltage/temperature (VP1, VP2)
and scale value (SP1, SP2) settings are designated as
. being equal (VP1=VP2 and/or SP1=SP2), a setting
Scale value error will occur and the message “E203: Cannot set
SP2 ﬁ b this data” will be displayed.

SP1 s , : NOTE
: H When designating large values as VP1, VP2 and SP1,
/ : : SP2, the settings can be designated using a mantissa .
— V;°1 V;’2 and an exponent as follows: —1.0E + 10. )
Measurement Voltage/Temperature

When full-scale values are -5V to 5V, and VP1=3V,
VP2=5V, SP1=50kg and SP2=100kg :

_ 50-100 3x100-50x5
y="3-5 X+ 3-5

Scale conversion formula : y=25x-25

Minimum full-scale value = 25x(-5) - 25 = -150kg
Minimum full-scale value = 25x(5) - 25 = 100kg

Full-scale values after conversion : -150kg to 100kg

SUOI1oUN- SNOBUB|BISIN 6

NOTE
The linear scaling formula is obtained by the following
calculation:

_SP1-SP2  VP1xSP2-SP1xVP2
Y= VpP1-VP2 VP1- VP2

1M 783001-01E 9-1
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Operating Procedure Assigning Scale Values for Pos.1 and Pos.2

1 Press the CH-key for which you want to set linear 7 Setthe “Volts”, “ue” or “Frequency” setting of Pos.1
scaling. to “Lower” using the soft key.

2 Move the cursor onto the “Utility” command. 8  Press the “Enter” soft key. The cursor will move to the

3 Press the “Span scaling ” soft key. “Scale” setting of Pos.1.

4 Move the cursor onto the “Scaling” command. 9 Use the rotary knob and the cursor keys to set the

5 Select “On” or “Off” using the soft keys. The cursor value. v
moves to the “Units” setting. - 10 Press the “Enter” soft key. §

6 Enter the required unit here using the rotary knob (see 11 Set the “Volts”, “ue” or “Frequency” setting of Pos.2
3.2 to enter characters). to “Upper” using the soft key.

12 Press the “Enter” soft key. The cursor will move to the
“Scale” setting of Pos.2.

CH1 Range 16U

ESC ,
Lower S — S 13 Use the rotary knob and the cursor keys to set the
arper Pt 3legeln o6 value. :
ﬁg?‘}lng H [m 1 B—— 14 Press the “Enter” soft key. —
e ’ : Ht Ranse 1B ——————— E
Uolts Zcale On ¢ ESC
Pos.1 [  9.809] C .ema1 | T er -5.0001U
pesd b 2.8BIF 2.8 hioser t 28580
- ﬁﬁ?% éng . [Dn 3 [—
i Uolts Scale DEL
! Pos.] (M g.omy L g.gmm) |
! Pos:d PR ZERIL 28883
i Lower
Entering a Value for VP1 and SP1 Messure
6 Move the cursor to the “Volts”, “te” or “Frequency” | 12345678908+~ .ER u

Enter

setting of the “Pos.1” setting and set the value VP1.
You can do this by pressing the “Measure” soft key to
have this value measured automatically, or you can

Setting the Scale Values

!‘f B enter this value yourself using the rotary knob. The 1 Press the CH-key for which you want to set the scale.
‘lower’ value corresponds with the lower value of the 2 Move the cursor to “Utility”.
[ span setting. 3 Select “Span scaling” using the soft keys.
g 7  Press the “Enter” soft key. The cursor moves to the . 4 Enter the scale value at the “Lower” setting using the
“Pos.1” setting of the “Scale” setting. rotary knob and cursor keys.
Enter the SP1 value using the rotary knob. 5 Press the “Enter”-key. :
9  Press the “Enter” soft key. 6 The cursor moves to the “Upper” setting.

7  Enter the scale value at the “Upper” setting using the
Entering a Value for VP2 and SP2 ratory knob and cursor keys.
10 Move the cursor to the “Volts”, “lie” or “Frequency” 8  Press the “Enter” soft key.
setting of the “Pos.2” setting and set the value VP2¢, CHI  Range 18U

oo

. . - ESC
You can do this by pressing the “Measure” soft key to Lower : [8-5.9091U e
have this value measured automatically, or you can ; Upper MR 2y
enter this value yourself using the rotary knob. The * Jealine , OFF L -
[ > . v °
upper” value corresponds with the upper value of the Uolts Scale DEL
span setting. Pos.1  : I P -
11 Press the “Enter” soft key. The cursor moves tothe  + Posz PE BERIE 28 Posl»2
“Pos.2” setting of the “Scale” setting. e
12 Enter the SP2 value using the rotary knob.
- 13 Press the “Enter” soft key. I 12345678908+~ . ER —
- Enter

NOTE R
* The-engineering unit of the Pos.1 and Pos.2 values is
“V”. Even if the span values are designated in mV, the
Pos.1 and Pos.2 values become V.

* You can copy the linear scaling settings to any other
channel the same way as other channel settings. See
3.37.

Assigning Pos.1 and Pos.2 as the Scale
Values
Perform step 1 to 3 as described above.

4 Move the cursor to either the “Lower” or “Upper
setting.

5 Press the “Pos.1, 2 data” soft key.

»

9_2 IM 783001-01E
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9.1.1 Linear Scaling for Strain

Measurement Data
In case of 1/2 bridge or full bridge measurements, the
measurement results after slightly from the actual
phenomenon. (basically, the measurement results > the
actual phenomenon). In case you are using the strain
gage converter as a load cell or acceleration converter,
the engineering unit of the measurement value and the
actual phenomenon differs. For example, in case of
the load cell, the engineering unit of actual
phenomenon is kgf, whereas the engineering unit of
the measurement value is |L€.

Using the scaling function, it is possible to adjust the
measurement values to the actual values of the
phenomenon.

The settings are explained hereafter with the use of an
example.

Specification for a strain input unit connected with an
acceleration converter : -

« rated output

« recommended applied voltage : 3V .
« rated capacity : £10G 'S

Operating Procedure .

1. Press the CH-key to which the acceleration converter *
is connected. '

2. Set the measurement range to 2000y, since the rated
output of the acceleration converter is 1073ue.

3. Move the cursor to the ‘BV’ setting.

4. Using the-soft keys, set the bridge excitation voltage to
a value smaller than or equal to the recommended
applied voltage, therefore being 2 Vor3 V.

5. Move the cursor to the ‘Utility’ setting.

6. Select ‘Span scaling’ using the soft keys.

7. Enter the scale value “~1073” at the ‘Lower” setting
using the rotary knob and soft keys.

8. Press the ‘Enter’ soft key.

9. Move the cursor to the ‘Upper” setting and set the
scale value ‘1073’ using the rotary knob and soft keys.

10. Press the ‘Enter’ soft key.

11. Move the cursor to the ‘Scaling’ setting.

12. Press the ON soft key. The cursor moves to the ‘Unit’
setting.

13. Set the engineering unit of the actual phenomenon (G)
using the rotary knob.

In this example, the actual value of 0G corresponds to
a measurement value of Oie; where as the actual value
of 10G corresponds to a measurement value of
1073pe. Therefore, the Posl and Pos2 settings will be
set accordingly.

14. Move the cursor to the i€ setting for Pos.1.

15. Enter the value ‘0’ using the rotary knob.

16. Press the Enter soft key. The cursor moves to the

- ‘Scale’ setting for Pos.1.

17. Enter the value ‘0’ using the rotary knob.

18. Press the Enter soft key. The cursor moves to the ‘pe’
setting for Pos.2. )

19. Enter the value ‘1073’ using the rotary knob.

20. Press the Enter soft key. The cursor moves to the
‘Scale’ setting for Pos.2.

21. Enter the value ‘10” using the rotary knob.

22. Press the Enter soft key.

iM 783001-01E

CHS Range 208BKe

ESC
Lower @ -18731ve ———
ueper HEE 197311
Scaling
Dhidne il
ve Scale DEL
Pos.1 :{ @000 ( ©.9881 |
Posz L ligrlm 19.091
" 1234587898+ -.ER -
Enter

By following the above example, you have adjusted
the recording span of the measurement result to the
rated capacity of the phenomenon (span).
Furthermore, when you set the recording zone to ‘1
Zone 200 mm’, 1 will correspond with 1G. (Refer to
4.4 Fixed and Flexible Zone Recording).

NOTE

+ In case of scaling of strain measurement data, the
extension 107 will automatically be applied to the
Pos.1 and Pos.2 values. For example, setting the value
2.0e! will result in 20000 pe.

9-3
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9.2 Resetting Control
Settings and Memory

This section describes how to reset control settings to

their initial settings (factory defaults) and how to clear
the acquisition memory, which is the memory used for

data storage.

What You Shouid Know
There are different levels of resetting:
* Reset all settings and initialize all the acquisition
memory.
+ Initialize all the acquisition memory.

The only control settings that will not be reset are the
date, time, communication settings, color of the
background, setting data in the internal RAM and
backed up data.

You cannot clear memory of blocks independently
when you clear the acquisition memory.

The initial settings are shown in Appendix B.

Operating Procedure

Reset all settings and initialize all the

acquisition memory.

Press the MENU-key.

Press the NEXT soft key and select “#9 System”.

3 Select “#4 Initialize” using the soft keys. The message
“Setting initialized” and the message “Acq. memory
initialized” will appear on the screen, while the alarm
beep can be heard.

N

Initialize all the acquisition memory

1 Press the SHIFT-key and the MEMORY PRINT-key.
The captured data will appear on the screen.

2 Press the “Next” soft key and select “Block”.

3 Select “Reset” using the soft keys. The message “OK
to delete acq. data?” will appear.

4 Select “Yes” using the soft keys and the acquisition_', :

memory will be initialized. 3

9.3 Changing System
Settings '

This section describes how to turn the alarm beep on
or off, how to select whether to keep back-up data,
how to select the memory print mode, and the color of
the background. {

'

What You Should Know j

Alarm Beep )
The alarm beep can be selected on or off. The initial
value is “On”.

Back-Up Data

You can select to continue with your recording/data
capturing after a power failure. When recording/data
capturing is in progress and the power turns off and on
again, the recorder will continue as before the power
turned off. Note that measurement data will not be
kept after the power turned off. The initial value is
“Off”.

Background

You can select the background to be either white or
blue. Note that this setting will not be saved to the
internal RAM or to the floppy disk when saving
setups.

Operating Procedure

1
2
3
4
5

(VR

(S S

Alarm Beep
Press the MENU-key.
Press the NEXT soft key and select “#9 System”.
Select “#5 Misc” using the soft keys. i
Move the cursor to the “Alarm beep” setting.
Select “On” or “Off” using the soft keys.
Misc
Alarm beep
xternal ST/SP

/] back up .8%
Rechin backue  { Off
: ASC
TIF

off

Ext. key board
Hard copPy mode

Back-up Data

Press the MENU-key.

Press the NEXT soft key and select “#9 System”.
Select “#5 Misc” using the soft keys. ;

Move the cursor to the “Rec/Mem back up” setting.
Select “On” or “Off” using the soft keys.

Background

Press the MENU-key.

Press the NEXT soft key and select “#9 System”.
Select “#1 System” using the soft keys.

Move the cursor to the “Back ground” setting.
Select “White” or “Blue” using the soft keys.

IM 783001-01E
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9.4 Printing a Setup List 9.5 Getting a Hardcopy of

This section describes how to print a list of the current the D 'SP'ay

control settings onto the chart. . . .
& This section describes how to get a hardcopy of the

What You Should Know dispay.
The following control settings will not be printed: What You Should Know

< Volume label, file names and other settings from the . .
«“#5 I oad fSave” screen. Getting a hardcopy can be done in three
different ways.

«  Settings from the RJC check setti .
€ lngS om the Check settings screen . Just a har dCOpy on paper (print)

< A hardcopy on paper and saving this data to the floppy
in BMP format (BMP)

* A hatdcopy on paper and saving this data to the floppy
in TIFF format (TIFF).

Once started, this printout cannot be interrupted.

This printout is not available:
+  during real-time recording;
.t during data capture;
«  while printing out captured data;
« when waiting for a trigger;
¢ during feeding the chart;
+  while printing-a hard copy of the screen.

Once started, these printouts cannot be interrupted.

This printout is not available:
¢ during real-time recording;
¢ during data capture;

Full-scales values are output as non-converted values, * Whl_le printing out captured data;
oy . L ¢ during feeding the chart.
even if Linear scaling is on.

For an example of this prinout, see appendix B. . P
P P PP . Operating Procedure :

¢ Selecting the type of hardcopy

Operating Procedure S
. : 1. Press the MENU-key.
HIFT-k MENU-key to start th '
P:_?::Qg:e SHIFT-key and NU-key to s 18 2. Press the NEXT soft key and select “#system”. )
p : + 3. Select “#5MISC” using the soft keys. ]
4. Move the cursor to the ‘Hardcopy mode’ setting. i
5. Select the required setting using the soft keys. 3
. Misc , y
Alarn beep : On Print ‘
External ST/SP fRecord | T -
Rec/Ttem back up : Off
Eggrtkgéoggard : Interl‘nal BP
N . Hard cofy mode H % mm—
TIFF
Printing the Hardcopy

Press the SHIFT-key and CHART SPEED-key to start
this printout.

NOTES

» The message “Media not ready” appears on the
screen when you selected ‘BMP” or “TIFF’ while no
floppy is inserted in the slot and you tried to print the
hardcopy.

« Before using a floppy disc for the first time, it has to
be formatted. See 8.2 Formatting a Floppy Disk.

suoJjoUNy SNO3UBIPISIN 6
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i 9.6 Using an External

i , Control to Start/Stop A Applying a voltage outside the maximum input

I . . . ] voltage range can damage the input circuit.
! This section desribes how to use an external input .

5 signal to start / stop real-time recording, start / stop NOTES
! data capturing, to print event messages, and to start a * Do not use signal cables in excess of 3m. long as
manual printout. they can pick up noise that can disrupt the recorder \\
| operation. /
What You Should Know + Signals that start real-time recording are ignored
| Input Signals under certain circumstances. Refer to section4.2.  /
The recorder supports two types of input control + When you set an external input signal, the panel keys
signals. RECORD START/STOP and MEMORY START/
+ TTLlevel (High/Low) High: 2.7 V or more; STOP can be used too. So you can stop recording/data
Low: 0.8 V or Jess. capturing, which has been started by an external
»  Contact (Open/Close) When closed, approximately signal, using the panel keys. In case you started
5SmA current flows. recording/data capturing using the panel keys already
The input transitions are as shown below. and after that the external signal to start occurs,
nothing will happen.
High / Open —| I— Operating Procedure
Low / Close 1 Connect a signal cable to START/STOP terminal at
© the EXT INPUT/OUTPUT terminal, located on the
rear panel.
Status @ @ 2 Press th‘e MENU—liey,.
recording recording starls recording stops 3 Select "#9 System™ using the soft keys.
4 Select “#5 Misc” using the soft keys.
datacaptre | data capture starts | data capture stops* 5 Move the cursor onto the “External ST/SP” setting.
event message prints the next - 6 Select the required setting using the soft keys. You can
- message select from
manual printout | manual printout - Record : Real-time recording start and stop
starts : Memory : Data capturing start and stop
* Nothing will happen in case data capture is already finished. Rec&Mem : Both real-time recording and data
. capturing start and stop
In thF: case .of event message pn.m.mg, you cannot Message : Event message printing.
specify Wh“fh event. message will be printed. The Data print : Measurenient data at the time of contact
messages will be printed in numerical order. change will be printed.
Therefore, at the first change, message 1 will be
printed, at the next change, message 2, etc.. This is fisc Record
regardless the event messages are all spaces or not. %, . Exfernal Sr/sp Esowm— | T
| e, g e
input Connector . Hard coPy mode  : TIFF
The external input terminal (EXT INPUT/OUTPUT)\]s Rec&ren
i located at the rear panel. The connector looksas 77
i follows. Hessate
H Ed
5} ' OTOR _ EXT TRIG Data
v GND CONTROL SAMPLE  OT Print )
e e
ool
START EVENT  THIG GND
STOP IN
For connecting, refer to 2.5.4. ‘

Input Circuit Configuration

+5V +5V

4.7kQ

:f 100? l\

' $ 100 F equivalent

Maximum input voltage range: -0.5 to 5.5V

9-6 , iM 783001:01E




9.7 Changing the Chart
Speed Using an External
Control /\

What You Should Know
Input Signal
The following two TTL-level input signals are
possible.
* frequency up to 1280Hz
+ pulse width of 2 us or more.
The chart speed changes by the frequency of the input
signal. The relation is as follows.
f=32 V where f :frequency of the input signal (Hz)
V: chart speed (mm/s)
e.g. When you want a real-time recording chart speed
of 10 mmy/s, input a TTL-level signal of 320 Hz.

Input Connector

The external input terminal (EXT INPUT/OUTPUT) is
located at the rear panel. The connector looks as #
follows.

MOTOR EXT TRIG A
GND CONTROL SAMPLE  OUT
1 1 1 i R

START  EVENT TRIG GND
STOP IN

Chart speed control is regulated by the MOTOR
CONTROL terminal.
For connecting, refer to 2.5.4.

Input Circuit Configuration

+5V +5V
i
. oog 4.7kQ l\
TW' 1 100pF l/”L.SW
i g equivalent

Maximum input voltage range: -0.5 to 5.5V

Applying a voltage outside the maximum input
voltage range can damage the input circuit.

NOTE

Do not use signal cables exceeding 3 m in length as
they can pick up noise that can disrupt recorder
operation.

IM 783001-01E

Operating Procedure

AN AW N =

~

Press the MENU-key.

Select “#9 System” using the soft keys.

Select “#5 Misc™ using the soft keys.

Move the cursor to the “Chart clock” setting.

Select “Ext.” using the soft keys.

Connect the external input cable to the “MOTOR
CONTROL” terminal at the rear panel.

Apply the external signal and start real-time recording.
Control the chart speed by regulating the frequency of
the external input signal.

Misc

Alarm beep : On
External ST/SP : Record

Rec/Ttem back up %“'-

Chart clock H Ext.
Ext. key board : A -
Hard cofy mode D TIFF

9-7
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9.8 Entering an Event
Marker Using an External
Control /\

What You Should Know
gL Input Signal )
i The following two types of input 51gnals are available.
g +  TTL-level (High/Low)

High : 2.7 V or more

Low: 0.8 Vor less

»  Contact (Open/Close)

- In case of close, approx. 5 mA current follows.

HIO
UG ---

External event input signal

Recording Position
Refer t0 4.17.

Input Connector

The external input terminal (EXT INPUT/OUTPUT) is
located at the rear panel. The connector looks as
follows.

MOTO EXT TRIG
GND CONTROL SAMPLE O%JT

K START  EVENT TRIG GND
| STOP IN

' Event marker printing is regulated by the EVENT
terminal.
i For connecting, refer to 2.5.4.

Input Circuit Configuration .

\
‘ ..L 100pF 74LS07

i g equivalent

Maximum input voltage range: -0.5 to 5.5V

Applying a voltage outside the maximum input
voltage range can damage the input circuit.

NOTE

Do not use signal cables exceeding 3 m in length as
they can pick up noise that can disrupt recorder
operation.

Operating Procedure

1

2
3
4

N N

Press the MENU-key. .

Select “#2 Print format” using the soft keys.

Set “Analog” at the “Mode” setting.

Make sure “X-Y” is not selected at the “Format™
setting.

Move the cursor to the “Tick/Event” setting.
Select “Event” using the soft keys. §
Select the external input cable to the “EVENT” !
terminal at the rear panel. 3
Apply the external signal when an event marker is
required. /
—Print format

Mode : nal
Foraat t 1 Zon eEZGBmmJ

grgd intensity : Dark .
rid type : Bgmm fine

o Off
Channel print : On [400nn]
Feader erint 1T

{exible zone : Boundary
hot recording :
l ick ~ Euent i %_ J

IM 783001-01E
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9.9 Data Capture Using an
External Sampling Clock /\

This section describes how to use an external clock
signal as the sampling clock for data capture.

What You Should Know

Input-Signals
100kHz maximum frequency input is available with
TTL-level signals.

Input Connector
The external input terminal (EXT INPUT/OUTPUT) is

located at the rear panel. The connector looks as
follows.

START  EVENT TRIG GND
sTOP IN

Data capture using an external sampling clock is -
regulated by the EXT SAMPLE terminal. - %
For connecting, refer to 2.5.4. ‘

Input Circuit Configuration

+5Ve 45V

4.7kQ

100? [\ )
I l/74LSO7

1 g 100 F equivalent

Maximum input voltage range: -0.5 to 5.5V

Applying a voltage outside the maximum input
voltage range can damage the input circuit.

NOTES

« When real-time recording is in progress, the
maximum sample rate is S0kHz.

« Do not use signal cables in excess of 3 m. long as
they can pick up noise that can disrupt the recorder
operation.

« Since the A/D converter uses the same external clock
signal, the choice of clock frequency can affect the
display and recording resolutions of the sampled data.
» The time scale on displays and printouts of T-Y
analog waveforms recorded using an external sampling
clock use the number of data samples instead of time
units.

IM 783001-01E

Operating Procedure
1 Press the MENU-key.

2 Select “#3 Memory condition” using the soft keys.

3 Select “Ext.” using the soft keys. Note that it might be
necessary to press the “-Next-" soft key.

— Hemory format

SamPle rat : [OETER
Memory lanth Dtk
¢ Ext. )

No. of blacks 8

— Plavback conditions

Auto mode : FD
Calculation : On

Format ¢ Strie_chart
Exfansion : 188 (Data/cm]
. ( External
Trigser orint 1 0n

Block frintout : Current only
Data retrieve @ Total

1Hz
9.5Hz
@.2Hz

8. tHz

Ext.

-Next-

suonouny4 snoaue|loosiiN 6




9.10 oPerat,'ng Mu"-,'p’e Input and Output Circuit Configurations

Recorders in Parallel /\
This section describes how to use the recorder’s output id i
to synchronize multiple recorders operating in parallel. '
: 4.7kQ
What You Should Know . 100Q | [\ %
Recorder Configurations T—'\NV _|_ l/
There are two configurations which you can use to . 100pF 741507 !
connect multiple recorders: ' equivalent /
Type A : where one recorder generates the external
trigger signal for the others;
Type B : where an external source supplies the trigger Maximum input voltage range: -0.5 to 5.5V
signal. : i
Input circuit configuration(TRIG IN)
Trig Out
—————— OR1400
__Tlig_lp__» OR1400 +5V
Trig In | 1kQ
———————> OR1400 /I
LTI I N
1 74LS07 equivalent
Type A
; Trig In
- el soumse > OR1400
Output circuit configuration(TRIG OUT)
Trig In
OR1400 ’ <
Failure to Synchronize
Note that the recorder ignores external trigger signals
during both real-time regording and data capturing. To
: ensure proper synchronization for type A
B Trigin configurations, always set triggering to the single-
L | ———— > OR1400 trigger mode for both the recorder generating the
i Type B ! trigger signal and the recorders receiving the trigger
| signal.
| Number of Recorders by
Type A : Supports up to four recorders, including the i
! one supplying the trigger;
Type B : Can support as many recorders as the output |
! impedance of the external trigger source will
i allow.
Signals
Trig out : TTL-level, leading edge ( T1 ) signal with a
minimum pulsewidth of 2js. N
Trigin : TTL-level, leading edge ( T ) or trailing .
edge ( 1 ) signal with a minimum
pulsewidth of 2ps.

9-10 IM 783001-01E




Operating Procedure

&'ww'—a

=0 0\ O\

Follow the steps 1 to 11 for type A configuration and
start from step 5 for type B configuration.

Recorders generating the trigger signal (Type
A only)

Press the MENU-key.

Select “#4 Trigger” using the soft keys.

Move thé cursor to the “Mode” setting.

Select “Single” using the soft keys.

Recorders receiving the trigger signal (Type A
and B)

Press the MENU-key.

Select “#4 Trigger” using the soft keys.

Select “External” using the soft keys.

Move the cursor to the “Mode” setting.

Select “Single” using the soft keys.

Connect a signal cable to the TRIG IN or TRIG OUT
terminal, located on the rear panel, according to your
setup.

Parallel operation is available after the above steps'
have been completed.

Applying.a voltage outside the maximum input \
voltage range can damage the input circuit. '
When operating multiple recorders in paraliel,
consuming electric power gets higher. Therefore,

a suitable-power source should be used. For the
maximum electric power per one unit see page
12-11.

NOTES

* Do not use signal cables in excess of 3 m. long as

they can pick up noise that can disrupt the recorder
operation.

* For type A configurations, there is a delay between

the internal trigger signal and the Trig Out signal.

When the trigger action is set to “Record”, the length

of this delay is determined by the recorder’s trigger
action (10ps during real-time recording and one
sampling.period during data capture).

IM 783001-01E

9.11 Checking Sampling
Conditions

This section describes how to review the sampling
conditions you used to capture the data stored in
memory, including the input and memory settings,
even if you have changed the settings since.

What You Should Know

There are two screens where you can check sampling
conditions.

Scale of Stored Data
You can check the full-scale values and the units for
each channel on the following screen:

S f st
Scale of stored data ESC
CH Upper Lower P
1: 5.0880 -5.000
Range
z: 5.800 ~5.0080 U
3: 5.00@ ~5.498 U
@ 4: S.000 -5.008 V @
St 5.000 -5.009 U
62 5.808@ -5.600 U
7: 5@.90 -S@.00 U
=H 0.5000 )\ -0.5882 U

; (MMaximum full-scale value
(@Minimum full-scale value

Memory Information

You can check the memory length, sample rate and the
measurement ranges for each channel on the following
screen:

—Hemory information — e —
Mewory size 1k
Sample rate :External
Range

EHI ey
H2 220
B2 oogm
CHS [§7%}
2
EH U
He Samy
Logic CH-A : On
Losic CHB : O

Operating Procedure

1

2

3

Press the SHIFT-key and the MEMORY PRINT-key
to display the Captured Data Playback screen.

Select “Scale” using the soft keys. The display
showing the scales of stored data will appear.

Select “Range” using the soft keys. The display
showing memory information will appear.

Use the “ESC” soft key to return to the Captured Data
Playback screen.

NOTE

The sampling conditions cannot be checked for X-Y
recording.

9-11
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9.12 Saving /Loading a
Backup of the Recorder’s
Setup

This section describes how to make a backup of a
setup. This is useful when different setups are being
used frequently, since it eliminates the need to enter
settings again.

What You Should Know
You can save up to four setups, where each can be
given a unique name. The contents of the data which
are saved concern the channel settings (such as input
type and ranges) only.

A saved backup will be kept after the power has been
turned off. Furthermore, a saved backup will not be
teset by initializing as described in 9.2.

Operating Procedure
Saving

1 Press the MENU-key.

Select “#5 Load/Save” using the soft keys.

3 Select “Int. RAM” using the soft keys at the “Media”
setting.

4 Move the cursor to the “Function” setting and select
“Save” using the soft keys. The cursor will move to
the “File #” setting while the screen will show all
previous saved setups together with their names.

5 Select the number of setup using the soft keys. Note
that you can save up to four setups.

6 If required, enter your comment.to the setup you are
going to save. ' ‘

7 Move the cursor to the “Execute” setting and select
”Yes” using the soft keys. The message “Completed”

will appear.
~ Load’Save L
Media : Int.pAN
Funct T Set 2 N
ST b4
Execute Set 3
Comment S ) S
Setl 35-@82/81 23:52 [32h | 1 et
Set2 95-82/@1 23:53 {Test 2 b A
Set3 L h!
Setd [ 1.
Loading
1 Press the MENU-key. .
2 Select “#5 Load/Save” using the soft keys.

3 Select “Int. RAM” using the soft keys at the “Media”
setting.

4 Move the cursor to the “Function” setting and select
“Load” using the soft keys. The cursor will move to
the “File #” setting while the screen will show all
previous saved setups together with their names.

5 Select the number of setup you want to load using the
soft keys. The cursor moves to the “Execute” setting.

6 Select Yes” using the soft keys. The message
“Completed” will appear.




Trouble-Shooting

This chapter describes what to do if a problem arises
with your recorder. This chapter also lists an
explanation of the recorder’s messages.

10.1 Diagnosing the Problem

This section describes how to diagnose any problem
which might occur with your recorder. If a message
appears on the screen, you should first check the
. explanation given in section 10.2. In case the recorder
' requires servicing, contact your sales representative.

Problem Things to Do Reference
Page

The recorder does not power-up| « Check that the power switch is on. 3-1
at turning on. » Check that the power cord is firmly plugged in-

to the electrical outlet. 2-4 ;

« Check the power supply voltage against the re- :

corder’s rating. « 2-4
The settings are not backed up | - Change the backup battery if the “Battery flat” :
between sessions. message appears. Note that its life is approx.

10 years.

« Contact your sales’ representauve

The panel keys do not function. | « Check the REMOTE display LED. If the LED

is ON, press the LOCAL-key. 9-6
¢ « If possible, test the keys as described in 11.1. 11-1
The rotary knob does not func- | » Check the REMOTE display LED. If the LED
tion. is ON, press the LOCAL-key. 9-6
' « If possible, test the keys as described in 11.1. 11-1
Measurement values are ob- « Noize might be picked up. Check that the recor-
viously erroneous. der is grounded. Check that the measurement

input ground is connected to the recorder’s
ground terminal.
'« Check the input filter settings. 33
« Always allow the recorder to stabilize for at
least 30 minutes before takmg measurements to &
obtain full accuracy. :

Temperature measurement » Check that the two thermocouple leads are not

values are obviously erroneous. | too far apart.

« Check that the thermocouple is not in contact
with any metal surface.

« Check the input filter settings. 3-3

The printout is faint. « Check that ydu are using the proper type of
thermal paper. 3
« Clean the printer head as described i in 11.4. 11-2

» The printer head life is approx. 30km (approx.
750 stacks of paper). If this life is exceeded the
printing quality may deteriorate, and the printer
head must be replaced. For replacement, contact
your sales representative.

« Check that the recorder environment satisfies

! the conditions described in 2.2 or that there is

, : no foreign matter trapped between the printer

; head and the paper. If 50, contact your sales

bupooys-aiqnoiy 01

ie‘\ representative. 2-2
No print. « Check that the thermal paper is the right way up 2-12
’ « Check that the input type settings are not “Off”

for all channels. 33

M 783001-01E



10-2

Problem

Things to Do

Reference
Page

The trace intensity has become
faint.

» Check that the trace intensity has not been
changed from dark to light.

« Note that if the image is mostly blank, the re-
corder may have lowered the intensity as a
safety measure to avoid overheating and thus
damaging the print head.

» Check the position of the LCD contrast control-
ler. ‘

4-9

1-10

The recorder cannot save data
to a floppy disk.

» Check that the floppy disk has been formatted
for use with your recorder.

« Check that the floppy disk is fully inserted in
the slot.

» Check that there is enough space available on
the disk for the data.

8-1
8-1
8-6

The recorder cannot load data
from a floppy disk.

« Check that the floppy disk is fully inserted in
the slot.

« Check that the floppy disk has been formatted
for use with your recorder, either by the
recorder itself or a compatible device.

« Check that the data file format is compatible
with your recorder.

© @
¥z

The GP-IB interface does not
function.

« Check that the control program knows the re-
recorder’s device address. If not, you will need
to change the current address setting.

« Unless the “yes” soft key is pressed after the
cursor is moved to “Set”, the setting cannot be
changed.

HIT-TT0T8L I

The RS-232-C interface does
not function.

» Check that the control program knows the re-
recorder’s device address. If not, you will need
to change the current address setting.

+ Unless the “yes” soft key is pressed after the

_ cursor is moved to “Set”, the setting cannot be

changed.
* Check that you are using the correct type of
cable for the intended application.

HIT-T1018L NI

The chart has jammed.

« Turn the power off.
» Remove the jammed paper by opening the cover
lifting the release lever and removing the paper.

3-1

2-12

The chart does not appear.

» Check that the recorder has not run out of paper.

« Check that the release lever is down, bringing
the feed mechanism in contact with the paper. J

» Check that the paper protrudes properly from th
paper compartement.

2-12
2-12
2-12

2
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10.2 Messages

This section describes the error messages and warning
messages together with their description and handling.
When the messages are still displayed even though
proper action has been taken, contact your sales

representative.

Error Messages

Message
Code

Message

Description and Handling

Reference
Page

0012

(Communication)

No such command. Cannot recognize
the sent command.

>Check wether the correct command
and delimiter have been sent.

IM 781011-11E

' 0013

No such ch.

A channel has been selected for which|
no input unit is connected.

>Connect the proper input unit, or
change the channel setting.

E120

No effective triggers

Tries to trigger in single or repeat
mode when there is no effective
trifger source.

>Check that all trigger conditions, the
source channel input type, the logic
uigger‘é)r all channel trigger is not off.

3-3
6-7

El131

Memory storage
unavailable

Cannot perform data capture during
real-time recording when the trigger
action is set to ‘Record’ or ‘Chart
speed’. C )

>Perform data capture after stopping
real-time recording.

4-3

E140

.Out-of-range data

7/

Tried to measure an out-of-range
linear scaling setting value.

>Set an appropriate measurement
range setting.

9-1

E170

Cannot retrieve
memory

Data cannot be retrieved due to
computation settings and the
corresponding settings.

>adjust the memory length and / or
number of blocks settings.

o
W N

E200

Out-of-range setting

Tried to set a value that is out of range
or tried to enter text beyond the limit.
>Set values that are within the legal
range.

>Input the correct value.

E201

Syntax / lexical error

Incorrect date or time setting was
attempted or invalid characters.
>Enter the correct setting.

3-11

E203

Cannot set this data

Pos.1 and Pos.2 were designated the
same value at the linear scaling
setting.

Tried to set the same upper and lower
scale values for computations.
>Designate different values.

7-13

E204

Less than allowable
value

This value is less than the minimum
allowable value.

E210

Invalid parameter

Tried to set a parameter other than
those allowed in the current setting
using the communications interface.
>Correct the parameter setting.

IM 781011-11E

E304

All channels are off

The input type setting is off for all
channels.

3-3

E312

100kHz sample unavailable

While real-time recording is in pro-
gress with 100kHz, data capture can-
not be done.

>Change the sample rate

5-2

M 783001-01E
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Message
Code

Message

Description and Handling

Reference
Page

E322

Hlegal data present

Illegal data concerning statistical
computation exist.

E350

Change scale unavailable

Designated channel is incorrect.

E500

Out of chart paper

>Load new chart paper.

2-12

E501

Printhead raised

Printer head is raised.
>Press the printer release lever.

2-12

E502

Printhead disable

Printer fault detected when recording
begins. »
>Contact your sales representative.

E520

Invalid data number

First/last data number during captured
data playback is invalid. The first data
number is greater than the last data
number or the last number is out of
range.

>Set appropriate first/last numbers.

7-6

E700

Media not ready

The media has not been inserted.
>Insert the floppy.

8-1

E701

Media unformatted

The media has not been formatted.
>Format the floppy.

8-2

E702

Media write protected

Floppy disk is write protected.
>Remove the protection or use
another floppy.

E703

Load/Save unavailable

Tried to load/save while recording is
in progress. ‘

E710

Specified file unavailable

Cannot find the specified file.
Tried to delete an unretrievable
dump file.

E715

Invalid file name

File name is too long or invalid
symbols or characters have been
used.

>Use a valid file name.

E716

Invalid volume label

Volume label is too long or invalid
symbols or characters have been
used.

>Use valid characters/symbols.

8-2

E720

No data to save

There is no data to save in the
acquisition memory to save to the
floppy dask.

>Save after data capture.

5-1

E721

No data for specified ch.

No data in the load file. The
specified file cannot be loaded.

E723

Not enough space to save

There is not enough space on the
media.

>Delete unnecessary files or save
onto another media.

E724

Directory full

Number of files that can be stored

in the root directory has been
exceeded.

>Delete unnecessary files or save
onto another floppy disk. \

8-2

E728

Tnvalid file format

OR 1400 cannot process this file
format.

8-1

E729

Format version mismatch

Cannot process because the format
version is different.

E732

Cannot read this data type

Tried to load a data type OR1400
cannot handle.

8-1

E733

Cannot find specified data

An attempt was made to load the
measurement data of channels 5 to 8
to a 4-channel model.

IM 783001-01E




Message
Code

Message

Description and Handling

Reference
Page

E734

Write protected

The files are wite protected. Cannot
overwrite or delete the data.

E740

Cannot save this data type

Cannot save the contents of files
loaded from another recorder.

8-1

E745-

Load/save error

Data cannot be loaded/saved, because
the media is extracted from

the slot, or physical failure occurred.
>Insert a proper media card.

E760

Invalid during output

Tried to format the floppy disk, or to
load/save/delete data, or to check
settings, or to sample by'panel key,
while data output was in progress.
>Perform those operation after data
output has finished.

E765

Dump already completed

Tried to dump same data again while
dump has already been completed.

8-8

E900

RAM error

Detected an RAM error.
>Cpntact your sales representative.

E901

Acq. memory error

Detected an error in the acquisition
memory.
>Contagt your sales representative.

E950

Comm. card error

Detected an error in the communica-
tions card.
>Contact your sales representative.

E951

FDD Card error

Control card of the floppy disk is not
working properly. ‘
>Contact your sales representative.

E960

Printer card error

Detected an error in the printer card.
_>Contact your sales representative.

Warning Messages

Message
Code

Message

Description and Handling

Reference
Page

w000

No captured data

No measurement data.

w003

No data on X-axis

The X-axis channel number has not
been selected, or the input type is off..

w200

End of chart paper

Ran out of chart paper during
recording.
>Load chart paper.

w202

Printhead inactive

Abnormal voltage has been detected
at printer head.

>To continue the recording operation,
switch the power off and on again.
>If the abnormal voltage is detected
again, contact sales representative.

w203

Printhead overloaded

Printer head load is too heavy and the
printer head temperature has reached
its limit (occurs under continuous,
heavy printing).

>Select the light trace intensity to pre-
serve the printer head. When the tem-
perature of the head falls, you can
continue recording as before.

W500

Acq. memory initialized

Acquisition memory has been
initialized.

9.4
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Message
Code

Message

Description and Handling

Reference
Page

W510

Battery flat

The backup battery for the clock
setting is flat.
>Contact your sales representative.

W520

Settings initialized

Setting values are changing. They
have been initialized.

9-4

W521

Calender clock reset

Calender clock has been reset.

W522

Equipment changed

Detected the change of input unit.
When this change is made, all settings|
will be initialized.

>When this happened without any
change being made, contact your
sales representative.

w910

A/D NV-RAM 1 error

Detected an error in A/D converter
RAM L.
>Contact your sales representative.

W91l

A/D NV-RAM 2 error

Detected an error in A/D converter
RAM 2.
>Contact your sales representative.

w912

A/D NV-RAM 3 error

Detected an error in A/D converter
RAM 3.
>Contact your sales representative.

W913

A/D NV-RAM 4 error

Detected an error in A/D converter
RAM 4.
>Contact your sales representative.

w914

A/D NV-RAM 5 error

Detected an error in A/D converter
RAMS.
>Contact your sales representative.

w915

A/D NV-RAM 6 error

Detected an error in A/D converter
RAM 6.
>Contact your sales representative.

w916

A/D NV-RAM 7 error

Detected an error in A/D converter

RAM 7.

>Contact your sales representative.
4

w917

A/D NV-RAM 8 error

Detected an error in A/D converter
RAMS.;
>Contacs your sales representative.

W920

Comm. card unavailable

Communications card has not been
installed properly or is missing.
>Contact your sales representative to
have the card installed properly.

w921

Comm. card error

Detected an error in the communica-
tions card interface.
>Contact your sales representative.

w922

Comm. parameter error

A parameter setting error was detected
at a communication control command

>Contact your sales representative.

IM 783001-01E
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Testing and Maintenance

This chapter describes some routine tests and 11.2 Testing the Memory
maintenance which you can pérform yourself in order
to confirm that your recorder works properly. This section describes how to test the memory when

data capture obviously generates erroneous results.

11.1 Tes"”g the Panel Key S What You Should Know

and Rotar 1 4 Knob A list of memory types is displayed on the screen with
. . R . indications of whether each passed (OK) or failed
This section describes how to test the operation of the (NG) the test.

keys and rotary knob located on the front panel.

If a memory type does not pass the test (NG), contact
your sales representative.

What You Should Know
+  When testing the panel keys and rotary knob, a

symbolic display of the front panel will appear on the The screen 1ooks as follows.

screen.

Pressing a key should result in inversing the Memory test
corresponding area. Turning the rotary knob clockwise ROM : OK
1 should result in increasing the number on the screen, RAMH1 : OK
turning the knob counterclockwise should result in RAM2 + OK
decreasing the number. VRAM(Disp) . OK
) \ VRAM(Wave) : OK
If a panel key or the rotary knob does not behave as < VRAM(Print) : OK
expected, contact your sales répresentative. The screen A oK

qu. 1-4 :
looks as foilows. Aqu. 5.8 : OK
Aqu. Logic : OK
R R e s s .

1 Operating Procedure

Press the MENU-key.

Select “#9 System” using the soft keys.

Select “#3 Self test” using the soft keys.

' [ NS I L Select “#3 Memory test” using the soft keys. The test
Press FEED key twice to exit. will start immediately after the key is pressed.

5 If all memories are OK, the test will be ended- -

automatically. You will return to the “Self test” screen.

If an NG memory has been detected, the FEED-key

must be pressed to return to the “Self test” screen.

000000

Operating Procedure

1 Press the MENU-key.
2 Select “#9 System” using the soft keys.
3 Select “#3 Self test” using the soft keys.
4 Select “#2 Key test” using the soft keys.
S Press the keys and turn the rotary knob to test their
correct operation.
6 Press the FEED-key twice to return to the “Self test”
screen. Note that pressing the FEED-key for the first
time will check its operation. -
-~
~‘
a
=
]
)
3
i Q
; g
H Q
3 5
y 5}
3
)
3
)
®
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11.3 Checking the
Thermocouple Accuracy

This section describes how to check the accuracy of
your recorder for temperature measurements by
thermocouple input. -

What You Should Know
The OR1400 uses a built-in reference junction
compensation (RJC) circuit to compensate for
thermocouple input signals. For this test you will need
to change the RJC settings on the “RJC check” screen.

Settings

Internal
Compensation enabled
Zero fix
Compensation disabled

If a temperature measurement is obviously erroneous,
contact your sales representative.

Operating Procedure
Setting Up
1 Connect a DC-coupled reference voltage source to the
channel to be tested.
2 Press the corresponding CH-key for that channel.
3 Set the required thermocouple type using the soft keys.

Testing

Press the MENU-key.

Select “#9 system” using the soft keys.

Select “#3 Self test” using the soft keys.

Select “#4 RIC check” using the soft keys.

Move the cursor to the channel to be tested.

Select “Zerofix™ using the soft keys.
0 Select “Setting” using the soft keys. The message
“Settings completed” will appear.
Press the MONITOR-key until the numeric display
appears. .
Input the voltage which is equivalent to the reference «
junction temperature for your thermocouple. 3
13 Check that the displayed temperature of the

corresponding channel is correct.
RJC Check
CH :

— 0 00NNV A

11

12

RJC

O~ITNDBLIN—
i
>
=+
@
el
]
@

nterna
nternal
nternal

Internal

2erofix

Setting

NOTES

+ This test requires that both the OR1400’s internal
circuits and the DC-coupled input reference voltage be
stable. Therefore allow the OR1400 at least 30 minutes
to stabilize.

* When the power turns on again, settings have
returned to “Internal” again.

* Even when not all 8 input units are connected, 8
channels appear on the display.

11.4 Cleaning the Printer
Head '
This section describes how to clean the printer head

when your printouts become unclear and difficult to
read.

What You Should Know
When you clean the printer head, a pattern is recorded
onto the chart paper as shown below. The cleaning of
the head takes approximately ten seconds, and cannot
be interrupted.

Approx.1m

Operating Procedure
1 Press the MENU-key.
2 Select “#9 system” using the soft keys.
3. Select “#3 Self test” using the soft keys.
4 Select “#1 Print head cleaning” using the soft keys.
The test will start immediately after the key is pressed.

NOTES

» If your printouts are still no better after having
cleaned the head, contact your sales representative.

+ The life of the printer head is approximately 30 km
(or about 750 chart stacks). When the printer head
exceeds this amount, the printing quality might
become poor and the head needs to be replaced.
Contact your sales representative for servicing.

IM 783001-01E
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11.5 Replacing the FuseA

This section describes how to replace the fuse.

What You Should Know
It is recommended to replace the fuse at least once
every two years for preventive maintenance. Before
replacing the fuse, always make sure to turn OFF the
power. ’

Operating Procedure
1 Pull out the fuse holder by placing a screw driver
under the tab and pulling the holder forward.
2 Push fuse 1 downwards to remove it.
3 Push fuse 2 in either horizontal direction to remove it.
Note that fuse 2 is a spare one.
4 Make sure the ratings of the new fuses are correct and
install them.
5 Click the holder back into its place.

gt

Spare fuse

Before replacing the fuse, make sure to turn
OFF the power supply and disconnect the power
source. Use only specified fuses which should
only be obtained from your sales representative.
The usage of other fuses might cause fire.

Fuse specifications : 250 V/4 A, Time lag

1M 783001-01E
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Specifications

This chapter describes the specifications of the OR1400 recorder.

12.1 Measurement Inputs

Voltage Inputs Units (783051)
Number of channels

Input type
Measurement range & accuracy

DCV input

Input coupling'

Suppression voltage
Setting accuracy

Frequency bandwidth (filters off)
A/D resolution

Maximum sampling rate
Maximum input voltage

Input impedance

Noise

Maximum floating voltage
Common mode rejection ratio

Temperature coefficients
Zero point

Gain
Filter
Cutoff frequency

Filter characteristics™

Input terminals

iM 783001-01E

1/unit
Floating, unbalanced, isolated channels

As shown below (filter off, zero suppression off, at 23+°5C)

Measurement Actual Accuracy
Range Measurement
Range
500V 3500V 1(0.5% of meas. range)
200V +2000 V 1(0.5% of meas. range)
100V +100.0 V +(0.5% of meas. range
S0V« +50.00 V +(0.5% of meas. range)
20V +20.00 V +(0.5% of meas. range)
10V +10.00 V +(0.5% of meas. range)
5V - +5.000 V 1(0.5% of meas. range)
2V - X +2.000 V +(0.5% of meas. range)
1V ! +1.000 V +(0.5% of meas. range)
500mV . . +500.0 mV +(0.5% of meas. range)
200 mV ' +200.0 mV +(0.5% of meas. range
100 mV +100.0 mV 1(0.5% of meas. range)
DC
Can be turned on or off

100 mV to 5 V ranges: £10 V

10 V 10 500 V ranges: £500 V

+10 V suppression £1%

+500 V suppression 2%

DC - 40kHz (+1dB, —3dB, Typical)

12 bit

100kS/sec

350 VDC + ACpeak

IMQt1%

350uVp-p(Typical, zero suppression off) for 100mV input, short circuit input
350 VDC + ACpeak (between input terminal and case, between all channels)
More than 80dB (50/60Hz, signal source resistance less than 500Q)
Automatically calibrated before measurement, and 0.03% of measurement range/
°C thereafter

0.02% of measurement range/°C

Lowpass filter, filter ON/OFF

10Hz, 100Hz, 1kHz

—12dB/octave

Safety terminals (Bananaclip type)

1241
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Weight approx. 160 gr.

Accessories Measurement leads (1/unit)

——

Universal Inputs Units (783052)
Number of channels 1/unit

Input type Floating, unbalanced, isolated channels

Measurement range & accuracy As shown below (filter off, at 23+°5C)

1 !under standard opgrating conditions

DCYV input Measurement | Actual Accuracy
Range Measurement
. Range
50V +50.00 V +(0.25% of m.r.* + 50puV)
20V +20.00 V +(0.25% of m.r.” + 50uV)
10V +10.00 V +(0.25% of m.r.” + 50uV)
5V +5.000 V +(0.25% of m.r." + 50puV)
2V +2.000 V +(0.25% of m.r.* + 50uV)
E 1V +1.000V +(0.25% of m.r.” + 50uV)
. 500 mV +500.0 mV +(0.25% of m.r.” + 50uV)
200 mV +200.0 mV $(0.25% of m.r.” + 50uV)
: 100 mV +100.0 mV $(0.3% of m.r.” + 50pV)
. ’ 50 mV +50.00 mV +(0.5% of m.r.” + 50uV)
' " * m.r.=measurement range
: TCinput Measurement Actual Accuracy’
o Range Measurement
‘ Range
K —200.0 to 1300.0°C
J —200.0 to 1100.0°C
| E —200.0 to 800.0°C | *(0.2% of rdg + 1.5°C)
: T —200.0 to 400.0°C | however, -200 to 0°C:
| L —200.0 to 900.0°C +(0.5% of rdg + 1.5°C)
» U —200.0 to 400.0°C .
N 0.0 to_1300.0°C
R 0.0 to 1700.0°C | +(0.2% of rdg + 2°C)
: S 0.0 to 1700.0°C | -20010 0°C: +6°C
Lo 7 200 to 800°C: +4°C
: ] B v 0.0 to 1800.0°C | *(0.2% of rdg + 4°C)
; 400 10 700°C: £8°C
g | 3 accuracy less than 400°C
e [ not specified
Ig W 00  to 2300.0°C| £ (0.2% of rdg + 3°C)
| ‘ Reference junction +1°C (input terminal temperatures are balanced)
compensation accuracy +1.5°C (R, S, B, W)
ﬁ Input coupling DC
Frequency bandwidth (filters off) N
i DC coupling input -DC - 40kHz (+1dB, -3dB, Typical)
TC input DC - 6Hz (+1dB, -3dB, Typical)
1 A/D resolution 14 bit
Maximum sampling rate 100kS/sec

For TC input : Sample rate is 135 Hz, regardless of the sample rate setting.

Maximum input voltage 30 Vrms AC or 60 VDC
Input impedance MQ£1%
Noise 200uVp-p(Typical) for 50mV input, short circuit input
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Maximum floating voltage

Normal mode rejection ratio

Common mode rejecton ratio

Temperature coefficients
Zero point

Gain

Filter
Cutoff frequency

Filter characteristics
Line filter

Lowpass filter
Input terminals
Weight

RMS Converter Unit (783053)
Number of channels

Input Type

Input coupliné

Measurement function

A/D resolution

Maximum sampling rate
Maximum input voltage
Input impedance

Noise

Maximum floating voltage
Common mode rejection ratio

Temperature coefficients
Zero point

Gain
Input terminals
Weight

Accessories

30 Vrms or 60 VDC (in accordance with safety standards); 250 Vrms AC
(common mode rejection ratio is satisfied), between input terminal and case and
between each channel

50dB (50/60Hz, with 1.5Hz filter ON)

More than 120dB (50/60Hz, with 1.5Hz filter ON, signal source resistance less

than 500Q)
80dB (50/60Hz, with 1.5Hz filter OFF, signal source resistance less than S00Q)

Automatically calibrated before measurement, and 0.02% of measurement range/
°C thereafter

0.02% of measurement range/°C after auto calibration

Line filter, lowpass filter, filter ON/OFF

Line filter. 1.5Hz

Lowpass filter 40Hz, 400Hz, 4kHz

Normal mode rejection ratio —~50dB (50/60Hz)

Common mode rejection ratio —120dB (50/60Hz)
—~12dB/octave
‘r

Binding post type

approx. 180 fg

it

Floating, unbalanced, isolated channels

DC

DC llﬂeasurement/RMS convert switchable

12 bit

100kS/sec

350 VDC + ACpeak

IMQ+1%

500 Vp-p(Typical), for 100mV input, short circuit input

350 VDC + ACpeak (between input terminal and case, between all channels)
More than 80dB (50/60Hz, signal source resistance less than 500Q)
Automatically calibrated before measurement (DC model only)*, and £0.03% of
range/°C thereafter

10.02% of range/°C

Safety terminals (Bananaclip type)

approx. 170 gr.

Measurement leads (1/unit)

* In case of RMS converter mode, the default calibration values or manually set calibration values are used.

* DC Measurement Mode

Frequency bandwidth (filters off) DC-40kHz (+1dB, —3dB, Typical)

Measurement range & accuracy

IM 783001-01E

As shown below (filter off, at 23+5°C)

123

-4
8
)
3
Q
=
8
j~4
S
a




12-4

Filter Lowpass filter, ON/OFF
Cutoff frequency
Filter characteristics

*RMS Converter Mode
Frequency bandwidth
Measurement range & accuracy

Response speed
Rising signal
Falling signal

Crest factor

Measurement Actual Accuracy
Range Measurement

Range
500V +350.0 V +(0.5% of meas. range)
200V +000V +(0.5% of meas. range)
100V +1000V +(0.5% of meas. range) .
50V +50.00 V +(0.5% of meas. range)
20V +20.00 V +(0.5% of meas. range)
10V +10.00 V +(0.5% of meas. range)
5V +5.000 V +(0.5% of meas. range)
2V +2.000 V +(0.5% of meas. range)
1V +1.000 V +(0.5% of meas. range)
500 mV +500.0 mV 1+(0.5% of meas. range)
200 mV +200.0 mV +(0.5% of meas. range)
100 mV +100.0 mV +(0.5% of meas. range)

— o

10Hz, 100Hz, 1kHz
—12dB/octave

DC, 40Hz-10kHz
As shown below (Frequency bandwidth : DC, 40Hz-1kHz, at 2315°C)

Measurement Actual Accuracy
Range Measurement
Range
500 V 0 to 350.0 Vrms
200V 0 to 200.0 Vrms
100 V 0 to 100.0 Vrms For crest factor 3:
50V 0 to 50.00 Vrms +3% of range
20V "] 0<to 20.00 Vrms
10V 0 to 10.00 Vims
5V 0 to 5.000 Vrms
2V 0 to 2.000 Vrms
1V 0_to 1.000 Vrms For crest factor 2:
500 mV 0 to 500.0 mVrms | +2% of range
200 mV 0 to 200.0 mVrms
100 mV . 0 to 100.0 mVrms

However, do not input any voltage exceeding the max. input voltage

: 100ms (typicaf‘}, however 0-90% of Range
: 200ms (typical), however 100-10% of Range

3 E 4

Strain Input Unit (783054(120Q), 783054/R3(350C))

Number of channels
Input Type
Measurement function
Frequency bandwidth
A/D resolution
Maximum sampling rate
Maximum input voltage
Noise

Maximumfloating voltage

. Strain measurement / DC measurement mode switchable

1/unit

Balanced, diferencial, Floating, isolated channels

DC-20kHz

14 bit

100kS/sec

10 VDC + ACpeak

20uVp-p(Typical), for ImV input, short circuit input

30 Vrms AC or 60VDC (value conform safety standard)

250 Vrms AC (value in accordance with Common mode rejection ratio)'
between input terminal and case, between all channels

IM 783001-01E




Common mode rejection ratio More than 80dB (50/60Hz, signal source resistance less than 1kQ)
Témperature coefficients

Strain measurement mode

Zero point +5pe /°C

Gain +0.1% of range/°C

automatically balanced, 1 gauge, without strain gauge temperature coefficients
DC measurement mode

Zero point +2.5uv /°C
Gain 10.1% of range/°C
Filter Lowpass filter, filter ON/OFF
Cutoff frequency 10Hz, 100Hz, 1kHz
Filter characteristics —12dB/octave
. Input terminals 8 pin DIN connector (female)
Weight approx. 170 gr.
Accessories 8 pin DIN connector (male)
Optional accessories DIN-NDIS cable
*Strain Measurement Mode : :
Measurement method DC bridge with 120Q (783054) or 350Q (783054/R3) built-in resister
)
Measurement range & accuracy As shown beldw (filter off, balanced, at 2315°C)
Measurement Actual Accuracy
Range ', {1 Measurement
Range
1000pe +1000ue +(2.5% of Range +50y¢)
: 2000pe +2000ue +(1.5% of Range +5011¢)
5000ue +5000ue +(1.0% of Range +50pu€)
10000ue 210000ue +(1.0% of Range +50p.€)
_20000ue +20000p.e +(1.0% of Range +50u€)
Adjustive exitation method 1,2,4 gauge
Gage resistance 120-1000€ (bridge voltage 2, 3 V) -
350-1000€2 (bridge voltage 5, 10 V)
Gage factor 2 (only for hard ware, can be adjusted using OR1400 (783001)’s scaling function)
Bridge excitation voltage 23510V
Strain balance Electronic auto balance
Balance range + 10000 p strain (Typical)
Remaining voltage +10ue
Balance time Within 0.5 seconds
Balance mode All channels together or each channel separately
*DC Measurement Mode
Measurement method Differential DC amplifier

Measurement range & accuracy As shown below (filter off, at 23+5°C)

Measurement Actual Accuracy
Range Measurement
Range
1 mV +1.000 mV +(1.5% of Range +35uV)
2mV +2.000 mV 1(1.0% of Range +35uV)
5mV +5.000 mV +(1.0% of Range +35uV)
10 mV +10.000 mV +(1.0% of Range +351V)
20mV +20.00 mV +(1.0% of Range +35uV)

12-5
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Frequency Input Unit (783055)
Number of channels

Input

Measurement range & accuracy

Input coupling
Frequency bandwidth
Measurement waveform
Data sampling time
Input voltge range
Maximum input voltage
Input impedance
Maximumfloating voltage

Response time

Duty ratio
Input terminals

Weight

1/unit

Floating, unbalanced, isolated channels

As shown below (at 231+5°C)

Measurement Actual Accuracy Mininmum
Range Measurement Setting
Range Span
50Hz 40.00 to  60.00Hz | +0.05Hz 2.00Hz
60Hz 50.00 to 70.00Hz | +0.05Hz 2.00Hz
100Hz 0.00 to 100.00Hz | +(0.2% of F.S.) | 10.00HJz
200Hz 0.0 to 200.0Hz | +0.2% of F.S.) | 20.0Hz
500Hz 0.0 to 500.0Hz | +(0.2% of F.S.) [ 50.0Hz
1000Hz 0.0 _to 1000.0Hz | +(0.2% of F.S.) | 100.0Hz
2000Hz 0 to  2000Hz | +(0.2% of F.S.) | 200Hz
5000Hz 0 to S000Hz | #(0.2% of F.S.) | 500Hz
10000Hz 0 to 10000Hz | +(0.2% of F.S.) | 1000Hz
AC
1Hz-10kHz

Sine wave and pulse wave

2.291ms (although sampling rate)

1-30 Vp-p

30 Vrms AC or 60 VDC

102kQ + 1%

30 Vrms AC or 60VDC (between input terminal and ca

1)

se, between all channels)

2 Pulse + 50ms (DC offset voltage, however, in case of changing DC offset, 1.5
sec must be added)*

¢

50% + 30% '
Binding post typér
A

approx. 170 gr.

s N
* The internal circuitry of the freq. input unit operates in such a way that the oscillation of the DC offset voliage seems like a rising or
falling signal of a pulse wave. Therefore, when the DC offset voltage of the input signal alterates and exceeds the threshold level, the
measurement values might be inaccurate. In this case, the response time increases.

12-6
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Power Line Freq. Input Unit (783056)

Number of channels

Input

Measurement range & accuracy

Input coupling
Frequency bandwidth
Measurement waveform
Data sampling time
Input voltage range

Sine wave

Pulse wave

maximum input voltage
Maximum inp:it voltage
Input impedance

Maximum floating voltage

Response time

Duty ratio
Input terminals
Weight

Accessories

1/unit

Floating, unbalanced, isolated channels

As shown below (at 231£5°C)

Measurement Actual Accuracy Mininmum
Range Measurement Setting
Range Span
50Hz 40.00 to 60.00Hz | +0.05Hz 2.00Hz
60Hz 50.00 to 70.00Hz | +0.05Hz -2.00Hz
100Hz 0.00 to 100.00Hz | +(0.2% of F.S.) | 10.00HJz
200Hz 0.0 to 200.0Hz | +(0.2% of F.S.) | 20.0Hz"
500Hz 0.0 to 500.0Hz | +(0.2% of F.S.) | 50.0Hz
1000Hz 0.0 to 1000.0Hz | +(0.2% of F.S.) | 100.0Hz
2000Hz 0 to 2000Hz { #(0.2% of F.S.) | 200Hz
5000Hz Q0 to 5000Hz | +(0.2% of E.S.) | 500Hz
10000Hz 0 to 10000Hz | #(0.2% of E.S.) | 1000Hz
AC
1Hz-10kHz

&

Sine wave and pulse wave

2.291ms (alth&ugh sampling rafe)

30-240 V ms
85-670 Vp-p

350 VDC + ACpeak

1.0IMQ+ 1%

350 VDC + ACpeak (between input terminal and case, between all channels)

2 Pulse + 50ms (DC offset voltage, however, in case of changing DC offset, 1.5

sec must be added)*

50% * 30%

Safety terminals (Bananaclip type)

approx. 170 gr.

Measurement leads (1/unit)

* The internal circuitry of the power line freq. input unit operates in such a way that the oscillation of the DC offset voltage seems like a
rising o falling signal of a pulse wave. Therefore, when the DC offset voltage of the input signal alterates and exceeds the threshold

level, the measurement values might be inaccurate. In this case, the response time insreases.
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12.2 Recording

12-8

Printer type
Recording functions
real-time recording
captured data recording
Recording/Printing

header

CH annotations

manual printout
Event messages
Time ticks

Event Marker
Grid

Channel number
List

Recording width

Recording format
T-Y recording

X-Y recording
Digital recording

Recording accuracy
Recording resolution

Time-axis resolution

Chart speed
real time recording

printing captured data

Shot recording

Shot recording length
Recording trace intensity

Chart paper

Thermal printer (dot overlap)

T-Y, X-Y, numeric value recording
T-Y, X-Y, numeric value recording, A4/A5 format recording, mathematical
computations

Measurement data, captured data, setup list, unit, scale, text (message), time tick,
event marker, grid, channel number, etc.

60 characters/channel plus time or channel information (input range, scale), will
be printed every 200mm

Measurement values (numeric values), message (60 characters) or channel
information (range, span, filter) printed every 200 mm.

Measurement values are printed up to 10 mm/s chart speed.

Measurement values (numeric) and time printed (on key command or by remote
input, up to 10 mm/s chart speed) :

five types, 16 characters each, printed on key command or remote input with time
(up to 100 mmy/s chart speed)

Printed every 0.01, 0.1, 1, 10 or 60 seconds (cannot be used in combination with
event markers)

Printed by remote input (cannot be used in combination with time ticks)

OFF, 10 mm Fine, 10 mm Simple, 10 Div Fine (time axis 10 mm Fine), 10 Div
Simple (time axis 10 mm Simple), shading selectable

‘Printed at 200xn intervals (n=1, 2, 5, 10) at chart speed up to 100 mm/s

Prints a list of the set parameters

Maximum 201 mm

8 zones of 20mm/zone ~

4 zones of 40mmy/zone

2 zones of 80mm/zone

1 zone of 160mm or 200mm

flexible zone: zone width can be set for each channel

Single channel on the X-axis and up to four channels on the Y-axis
At arecording integval of 1,2, 5, 10, 20, 30 or 60s

Measurement accuracy + 0.125mm (1dot)

Y

by
8 dots/mm W

32 dots/mm for chart speeds up to 200 mmy/s,
25.6 dots/mm for chart §peed of 250 mm/s
8 dots/mm for X-Y recording

10, 25, 50, 100, 200, 250 mm/h

1, 2,5, 10, 25, 50, 100, 200, 250 mm/min

1,2,5, 10, 25, 50, 100, 200, 250 mm/s

Vi, V2: 10 mm/h to 200 mm/s settable,

not settable from 201 to 250 mm/h, mm/min, min/s

50mmy/s however, 25 mm/s in case of recording captured data in A4 format

Can be activated by trigger or by key operation, and prints out a previous set
length automatically (only for real-time recording)

0.2,0.5, 1 or2m
Dark or light (except for X-Y recording)

Z-fold chart (approx. 210mm x 40m)
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12.3 Data Capture

Maximum memory size

Memory type

Storage method
standard
re-allocated memory
partitioned memory

number of memory blocks

Memory length setting

Sample rate

Time-axis accuracy

Captured data output
Recording scale change

256kdata/ch, 1Mdata/ch (in case of 4 ch).

DRAM

Assigns maximum memory to each channel equally

The memory length of two or four channels can be combined. However, this
imposes limits on the number of usable channels.

Divides the memory for each channel into blocks, one for each channel event

1, 2, 4, 8, 16 (note that the memory length for each channel and the total memory
capacity impose an upper limit on this number)

1k, 2k, 4k, 8k, 16k, 32k, 64k, 128k, 256k, 512k!, 1M?
lusing only channels 1, 3, 5 and 7
Zusing only channel 1 and 5

0.1,0.2,05, 1, 2, 5, 10, 20, 50, 100, 200, 500, 1k, 2k, 5k, 10k, 20k, 50k, 100k S/
sec or by external sampling clock; however, when real-time recording is in
progress, the max. sample rate is 50k S/sec

+0.02% *
Recording, display, floppy disk, communication

Recording scalg and zero position can be changed (except for computed data or
data loaded from other instrument types)

Playback rate for analog recording

25, 50, 100, 20(), 400, 1000, 2000, 5000 data/cm

Playback rate for digital recording

cursor function
block setting
recording span setting

Auto Sequence functions
Auto print
Auto save
Auto display

Accumulate
Auto statistical computation

Computation functions

Statistical computation

M 783001-01E

1,2,5, 10, 20, 50, 100 data/cm

available (zoom on T-axis possible)

block number can be printed and recorded
by cursor or by numeric setting

All of the below-listed operations can be started after memory sampling ends
(note that only auto-print is usable during real-time recording)

Playback recording of captured data

Saving captured data to floppy disk

Displaying captured data

Overwrite display of captured data

Automatic statistical computation processing of captured data, with recording or
saving to floppy disk.

Four-function arithmetic between any two channels.

When specifying computation, memory buffer for each channel must contain at
least 50% free space.

Any block of any channel can be displayed and recorded on the same time axis as
a specified block from a specified channel.

Statistical computation on any portion of any channel’s data.

In the auto mode, basic statistics for all channels will be computed.
Types are: max, min, mean, RMS

Time span is selected by rotary knob

129
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12.4 Triggering

Trigger type
Trigger action
Trigger mode
Pre-trigger
Post-trigger

Trigger combination
Trigger level

Trigger output

12.5 Display
Displaying method
Screen
Dot

Contents of the screen

Window trigger, all channels trigger, external trigger
Real-time recording, data capture, chart speed change
Single, repeat, free

0 to 100%

-100 to 1000%

AND, OR

Rise, fall, high, low (-100 to 100%)

Output to external terminal

Scrolling from the top to the bottom of the screen
LCD (5inches)
320 x 240

Measurement data screen (waveform, numeric values), setting screen, span
display

Displaying format for measurement data

T-Y display

X-Y display

Digital value display

Time axis of full-scale display

Displays waveforms of analog inputs (max 8ch).

When equipped with the logic input option, analog waveforms and logic data will
be displayed on two screens.

Displaying one of max. four waveforms (recording wil] be up to four waveforms).
X-Y waveforms will only be displayed in case of displaying captured data; in case

.. of real-time recording, the screen will show the T-Y display

Numeric displa)'r; of measurement values (max. 8ch+logic channels)

according to thc«:{ormula R=(D/P)/S, where D=200 (dots), P=dots/mm (i.e. 16 in
case of chart spead of 100mm/s, otherwise 32), S=chart speed in mm/s.

While digital recording, hard copy or scale printing is in progress: 250msec.
While list printing is in progress: 125msec. While X-Y recording is in progress:
250msec for normal $etting, 125msec for fast setting.

Play back rate of numeric values display

Display lifetime

12-10

Will be updated approx. every 0.5s
20.000 hours, under normal operating conditions
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12.6 External I/O Signals

External trigger input
External trigger output

External clock

Chart speed control

Start/stop

Event marker

TTL level (pulse width more than 2ts)

TTL level (pulse width more than 2ys)

TTL level (up to max 100kHz, pulse width more than 2yts; however, when real-

time recording is in progress, up to 50kHz)

max. up to 25 mm/s

TTL level (pulse width more than 2s, max. pulse 800 Hz)
V=f132

V=chart speed in mm/s; f=pulse frequency

Recording or/and data capture, or start event message (text and time) or manual

printout (numeric printout of measurement values)
TTL-leves (pulse width more than 2ys)

start/stop : level-sensitive, active low

initiate : edge-sensitive, active low

TTL-levels (pluse width 200ps/min)

12.7 General Specifications

Number of analog channels

Operating conditions

Warm up time

Dieelectric strength rating

between power supply and case

max. 8

3

0-40°C, 30 :‘SO%RH (no condensation)
In case of operating floppy disk : 5 - 40°C

L4
At least 30 minutes

1500VAC for 1 minute

between input terminals and case ~ 1500VAC for 1 minute

between input terminals

Insulation resistance rating

between power supply and case

1500VAC for 1 minute

10MQ (minimum) at 500VDC

between input terminals and case  10MQ (minimum) at 500VDC

between input terminals
Signal source resistance

Magnetic field strength

Momentary power loss rating
Position
Clock accuracy

Battery backup

Permissible power supply voltage
Rated power supply voitage
Power consumption

while chart recording

without chart recording

1M 783001-01E

10MQ (minimum) at 500VDC
Max. 500Q

Max. 400A/m
400A/m £1% (at smallest voltage range)

Less than 1 cycle (at 100VAC 50 Hz)

Horizontal

+100ppm (typical)

For up to four setups and clock: lithium battery with a service life, at room

temperature, of 10 years

100-120VAC 50/60Hz or 200-240VAC 50/60Hz (to be specified by suffix code

-1/-5)

100V type: 90132V, 48-63Hz
200V type: 180-250V, 48-63Hz

100V type: 300VA max. 150W max.
200V type: 360VA max. 150W max.
100V type: 140VA max. approx. 55W
200V type: 170VA max. approx. 55W

12-11
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Overall dimensions
Weight

Standard accessories

Machine Noise

Number of drives
Data save format
Kind of media
Capacity
Memory data
Retrieving display

Dump function

GP-IB interface
Standard

Functions
RS-232-C interface
Standard

Baud rate

Functions

Logic input
Number of channels
Probe

Input type

Maximum input voltage range
Trigger

Input impedance

Treshold level

Dieelectric strength rating

Approx. 320(W) x 220(H) x 434(D) mm
approx. 6.8kg (without chart and input units)

Chart paper (Z-fold, 210 mm/40 m)

Power cord

Instruction manual \

Fuse (250V/4A timelag) \
|

Machine Noise Information Ordinance 3. GSGV, January 18, 1991: The }

maximum sound pressure level is equal or less than 60dB (A) according to ISO /

7779.

12.8 3.5 Inch Floppy Disk

1

Ascii or Binary

2HD, 2DD

720KB, 1.2MB, 1.44MB

Selectable part of the waveform memory will be saved to the floppy disk
By retrieving data; it is possible to display data as waveforms

If data in memory exceeds floppy capacity, data is automatically partitioned for
saving to multiple floppies

12.9 Options / Accessories

IEEE 488-1978

Setting parameters input/output, measurement values output (all settings other
than power ON/QFF)

«

EIARS-232-C %
75, 150, 300, 600, 1200, 2400, 4800, 9600bps
s

Setting parameters input/output, measurement values output (all settings other
than power ON/OFF)

16 (2x8)

702911 logic probe (8ch/probe)

Shared common within probe

Floating between probe and recorder case
TTL level or contact inputs (open/close)

+35VDC

2source (8ch pattern trigger)
More than 10kQ

TTL level

500VDC for 1 minute between probe and case

IM 783001-01E




Insulation resistance rating 10Q minimum at 500VDC between probe and case

External monitor intertace

Scan frequencies horizontal :33.3 kHz
vertical : 60.168 Hz
Scan lines 690x480 dots

(however display resolution equivalent to 320 x 240 dots)

Output signal video : 0.7 Vp-p/75Q2
' H-sync : TTL-level
V-sync : TTL-level

VGA compatible
External keyboard interface ‘
Keyboard type IBM PC-AT or PS2 compatible keyboard
. Connector Round miniature DIN connector
- Input data Text entry function selection (excluding V, and V,, suppression voltage and range

selection functions)

Rackmounting hardware for JIS or ANSI

Chart tray Z-fold chart tray (chart may sometimes not refold by itself at high chart speeds)

&

12.10 Warranted Characterigftics-EMC'and safety conformity
standard

Emissions EN55011 Class A
Susceptibility EN50082-2

IEC1000-4-2 Electrostatic Discharge  Performance Criteria B
8kV(Air), 4kV(Contact)

IEC1000-4-3 Radiated Susceptibility " Performance Criteria A*

] 80~1000MHz, 10V/m

IEC1000-4-4 Fast Transients Performance Criteria B
AC Pow. Line 2kV, B
The other Lines 1kV

[IEC1000-4-6 Radiated Susceptibility  Performance Criteria A*
0.15~80MHz, 10V ’

IEC1000-4-8 Magnetic Susceptibility Performance Criteria A
50Hz, 30A/m

*Effect on accuracy -
+10% of range or £100mV ; with 783051(Voltage Input Units) installed
+5% of range or £10mV  ; with 783052(Universal Input Units) installed
10% of range or 350mVrms ; with 783053 (RMS Converter Units) installed
60% of range or 10000pe ; with 783054 (Strain Input Units) installed
0.2% of range or £0.05Hz ; with 783055 (Frequency Input Units)
and 783056 (Power Line Freq. Input Units) installed

Safety . Approve CSA1010
Self-certification to comply with IEC1010 recomnmendations.

12-13
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12.11 External Dimensions

OR1400
Rear View N
GP-IB or RS-232-C ¥
Connector ] )
B D ‘ ® ;
300
HOST
] o e o |
- o O W B
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! 2
- Rack Mount

e

Panel Screen
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Unit © mm
{ Approx. inch )

If not specified, the tolerance is +3%. However, in cases of less than 10mm, the tolerance is £0.3mm.
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Appendix A

System COnfiguration & Block
Diagram

System Configuration

r-——--- 7 Measurement input TTL-level or contact r----"- 1
1 Voltage source/) (up 10 £60 V for universal model, (open/close) inputs/outputs * 1 Remote
1 thermocouple | up to +350 V for voltage model) > control
1 T | equipment
T Power unit Lo o — |
_____ (£50 V to £600 V) > o
r r 1
1 Current source | GP-IB/RS-232-C 2 interface i Personal
i | OR1400 = computer = |
! i [ 1
e it - Measurement data and Le - - -
_____ setting parameters save/
r Logic i 1 lpad
Logicinput |
| (optional) . »1 Floppy disk
| 1
Lo— - A I_
Vo Free Waveform
LY Chart forlmat analysis *
7 U
- Y 1 © innn
: . AR1000
» I FG series 1 I series !
Lo d L___d

! For external trigger input/output, real-time recording start/stop control and external sampling clock.
2 For remote control, measurement data and setting pararieters conflict handling and error message handling.
* The power unit (model 365961) supports input voltages up to 600 V and input currents up to 10A.
4 Analysis functions excluding FFT analysis and analysis by programming.

Block Diagram

CH1 Input module

CH2 Input module

CH3 Input module

CH4 Input module

CHS Input module

CHG6 Input module

CH7 Input module

CH8 Input module

I
l
l
l
1
L
I
l
l

16¢ch Logic input module

TTTTTTTTT

Main
sequencer

Thermal
hysteresis
control

Printer raster
scan signal
converter

Scaler

I

A4

f ¢ gy 1

iM 783001-01E

Thermal Printer
printer controller <
Display raster
scan signal
converter
Graphics
LCP controller <:

16-bit
CPU

CPU
interface

Front panel

RAM

ROM

Floppy disk
interface

GP-IB/
RS-232-C
interface

Ext.
monitor
interface

1

Ext.
keyboard
interface

{f
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r—-Trace — M:Dark [EB:Light ——

CHl : B
CH2 : M
Ci3 : W
CH4 : 1
CH5 : B
CH6 : W
H7 : |

H |

— Print format - ——

Mode : Analog
Format : 8 Zone

Grid Intensity : Dark

! Grid type ¢ 10mm fine
. Scale print : On

Anpotation 2 of

Channel print : On [400mm]

Header print : Time ;
| Flexible zone : OFf !

Shot recording : Off l

Tick / Event 1 [sec] |
— Mamory format
Sample rate : 50kHz

Menory. length
No. of blocks 1

€ 20. Oms)

— Playback conditions —-
Auto mode : Off

Calculation : Off

Format :+ Strip chart

Expansion : 100 {Pata/cmi
(¢ 5.0m/'s )

Trigger print @ On

Block printout = Current only
Data retrieve : Total

— Flexible zone adjustmenl ———

— Misc

Alarm beep
External ST/SP
Rec/Mem back up
Chart clock : Internal
Ext. key board :+ ASCIT

: On
: Record
: Off

— Event message

CH Upper  Lower
1 o~
2 100 ~ 02
3 100 ~ 0%
4 100 ~ 0%
5 10¢ ~ 0%
6 106 ~ 0%
7 e ~ 0%
8 we ~ 02
-~ Trigger Hindow
Action Memory
Mode + Free
Delay 0% ¢ Oos)
AND/OR 0R
~— Condition — ——————————
ENo CH Slope  Level
1 off
2 0ff
3 Off
4 0ff
— Logic - =
No CH 12345678
5 Off
6 Off
Logle CH-A CHB —
Input : On
Print zone : Off of f
Label Bit 1 ¢ [Al 1 (Bl ]
Bit 2 : {A2 1 [B2 ]
Bit3:ia3 J (B3 ]
Bit4: M 1] %M ]
Bit5:[45 ] [BS ]
Bit 6 : (A6 1 [B6 ]
Bit 7 : A7 )[BT )
Bit 8 : (A8 ) [B8 ]

81 [ 3
g2 [ 1
£3 [ ]
t4 : E ]
g5 ] i
!
Print mode Messase i
— RJC Check —————
CH : RJXC
1 Internai
2 Internal
: 4 3. i..«nternal
[ 4 ¢ . Internal
-9 Internal
6 : Internal
7 Internal
8 ¢ Internal

— Comaunication setting
<GP-1B>
Address H

¢ Feb. 01,95 01:47:51 Chart speed : 10m0/s
- Range ——— e ——|
CH Input  Range Filter Scale Units Suppress |
) 10y off 9.000~ -5.000 V of f H
DC 1V Off 5.000~ -5.000 |V -
3 D 10V off 5.000~ -5.000 °V -
4 D wy  off 5.000~ -5.000 V -
5 I v off 5.000~ -5.000 v
6 X 1oy off 5.000~ -5.000 V -
7 ¢ 1wy off 5.000 -5.000 V - i
8 D 10y off 5.000~ -5.000 V J
r——— Span / Scale
Pos. 1 Pos.2
CH Scaling Units Volts/Temp Scale Volts/Temp Scaln
1 off 0. 000 0.000 2.000 2.000
2 off 0.000 0.000 2.000 2.000
3 off 0,000 0.000 2.000 2.000
4 off 0.000 , 000 2.000 2,000
5 off 0.0 0. 000 2.000 2.000
6 off 0. 000 0.000 2. 000 2. 000
7 off 0.0 . 000 2.000 . 000
8 off 0. 000 0.000 2,000 2.000
Header & Annotation
Hil 1
1:[ ]
2:0 ]
3:1 ]
4:[ ]
; 5:_% ]
62 ]
el ]
. ]
| —
———— Retrieve calculation —
CH  Mode Units cale
Upper Lower
1 off CHL + CHe 5. 000 -5,000
2 off CHI + CH2 5.000 -5,000
3 off CHI + CH2 5,000 -5.000
4 off CHl + CH2 5.000 -5.000
5 off CHl + CH2 . 000 -5.000
6 off CHl + CHZ 5, 000 5. 000
7 off CHl + CH2 5. 00C 5. 000
8 off CHI + CHZ2 5. 006 9. 000
e i— e e e e

oovL
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Appendix C
English, German and French Displays

The following list shows the used vocabulary in the English displays with its equivalent in German and French. To

change the language of the display, refer to 3.6.

English German French
Range
Range Bereich Gamme
Input Eingang Entrée
. DC DC DC
' HV HV HV
RMS RMS RMS
Strain Strain Jauge
GND GND GND
All adjust All adjust All adjust
Adjust Regelung Reglage
CAL Kal. CAL
Type K TypK Type K
Suppress Suppress Suppress
Filter * Filter Filtre
BV “BV BV
Utility " Diverses Utilité
Monitor -+ Monitor Ecran
Copy to 'Kopie Copier 4
Inverse Invert. Inverse
Span Scale Spanne Skala Gain Echelle
Auto scale Auto Skala Echelle auto
Copy execute Ausfiihren Copier éxecute
BS BS BS
DEL DEL DEL
INS INS INS
ESC ESC ESC
Next Next Next
On Ein On
Off Aus Off
CH Ka Vo
Yes Ja Oui
No Nein Non
Enter Eingabe Entrer
Setting Eingabe Choix
Chart speed
Chart speed Papiervorschub Vit. de papier
Vi Vi Vi
mmy/s mm/S mm/s
mm/min mm/M mm/min
mm/h mm/U mm/h
Span/Scale
Upper Oben Haute
Lower Unten Basse
Scaling Skal. (Skalierung) Echelle
Units Einheit Unité
Pos.1 Pos.1 Pos.1
Measure Messung Mesure
Volts Volt Volt
Temp Temp. (Temperatur) Temp.
pe ue He
Frequency Frequenz Frequence
Scale Skala Echelle
Trace
Trace ~ Spur Trace
Dark Dunkel Foncé
Light Hell Clair
{M783001-01E App-3
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French

English German

Print format
Print format Druckformat Format d’impres.
Mode Modus Mode -
Analog Analog Analogique
Digital Digital Numerique
Format Format Format
2 Zone 2 Zonen 2 Zones
X-Y X-Y X-Y
Grid intensity Helligkeit Contrast grille
Normal Normal Normal
Grid type Rastertyp Type de grille
10mm fine 10mm fein 10mm fine
10mm Simple 10mm einfach 10mm simple
Scale print Skalenausdruck Impress. échelle
Annotation Anmerkungen Annotation
CH. information Ka. Information Voie information
Data Manual Daten Manuell Data manuelle
Data Distance Daten Abstand Data interval
Channel print Kanalausdruck Impress. voie
Header print Zusatzausdruck Impress. titre
Time Zeit Heure
Comment Kommentar (Komment.) Commentaire
Flexible zone Zoneneinstell. Zones flexibles
Boundary Begrenzt Limites
w/o Boundary Unbegrenzt Sans limites
Shot recording Einzelschuss Monocoup papier
Tick / Event Mark. / Ereignis Tick / Evénement
1 sec 1 Sek 1 sec
1 min 1 Min 1 min
X- Axis X-Achse Axe X
Graph Graph Graph.
Time interval Zeitintervall Temps intervals
Direction - Richtung Sens
180° rotation 180° Drehung Rotation 180°
Assign Zuweisung Desti.

Memory format .
Memory format Speicherformat Mémorisation
Sample rate Abtastfrequenz Vit. echant
Memory length Speicherlinge Long de mémoire
No. of blocks Blockanzahl Nombre de blocs
Auto Mode Aiito-Modus Mode automatique
Print Driick Impress
FDD Floppy Floppy
Display Anzeige Affichage
Accumulate Akkumulieren Accum.
Statis. Statistik (Statis.) Statis.
File Datei Fichier
Auto statis CH Auto-statis. Ka Auto statis. Vo
Calculation Berechnung Calcul
Strip chart Endlosausdruck Longueur
Full page (A4) Ganzseite A4 Page (A4) N
1/2 Page (AS5) 172 Seite A5 Page A5
File Datei Fichier
Expansion Dehnung Expansion
File format Datei format Format fichier
Trigger print Triggerausdruck Impress. trigger
Block printout Blockausdruck Impress. blocs
Current only Aktuell Block Dernier
All blocks Alle Blocke Tous les blocs
Data retrieve Daten Wiederher. Data rappels
Partial Partiell Partiel
Total Gesamt Total
Display area Anzeigebereich Partie affichée
First Erster Début
Last Letzter Fin
Data Skip Auslassen Suppress. Data
Playback conditions Wiedergabe Bedingung Rappels de condition
Data/cm Daten/cm Data/cm
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English German French
Trigger

Trigger Trigger Trigger
Window Fenster Fenétre
All Channels Alle Kanile Toutes les voie(s)
Action Aktion Action
Memory Speicher Mémoire
Record Aufzeich (Aufzeichnen) Papier
Chart speed Vorschub Vit. de papier
Free Frei Libre
Single Einzeln Seul
Repeat Wiederh. (Wiederholend) Répét. (Répétition)
Sequence Sequenz Séquence
Rotate Rotier. (Rotierend) Rotation
Delay Verzogerung Retard
AND/OR AND/OR ET/OU

; Slope Flanke Pente
Rise Rise Rise
Fall Fall Fall
High High High
Low Low Low
Condition Bedingung Condition
No . Nr No
Level Wert Niveau

Load/Save ,
Load/Save . Laden/Speichern Charger/Sauver
Media Medium Media
Int. RAM ", Int. RAM RAM Int
Function Funktion Fonctions
Set 1 “Satz 1 Choix 1
Execute Ausfiihren Execute
' Panel Einstel. Panneau

Dump Dump Dump
Save (Binary) Speich. (Binir) Sauver Binaire
Ascii Ascii Ascii
Information Information Information
Delete Loschen Effacer
Retrieve Wiedergabe Rappeler
Filename Dateiname Nom fichier
Volume label Diskettenname Nom du volume
Save Block Speich. Block Sauver bloc
Option Option Option
Set Setzen Choix
Data save option Speicheroption Option sauvegarde
Select save channels Auswahl Speicher Kanile Choix de voies a sauver

Flexible zone

Retrieve calculation

Comment

1M 783001-01E

Set limit to save

Flexible zone adjustment
Flexible zone adjust
Upper

Lower

Retrieve calculation
Upper scale
Lower scale

- Print channel

Block scale

Header & Annotation
H (Header)
Copy to other channels

Bedingung Datenspeicher

Flex Zoneneinstellung
Flex. Zoneneinstellung
Oben
Unten

Berechnung
Obere Skala
Untere Skala
Kanalausdruck"
Block Skala

Zusatz & Anmerkungen
Z
Kopie auf andere Kanile

Choix data & sauver

Position zones flexibles
Position zones flexibles
Haut

Bas

Rappel pour calculs
Echelle haute
Echelle basse
Impress. voie
Echelle de bloc

Titre & Annotation
T

Copie des voies

App-5
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English German French
Logic
Logic Logik Logiques
Print zone Druckzone Zone impress
Label Bit 1 Name Bit 1 Nom Bit 1
System
System System Systeme
Date Datum Date
Time Zeit Heure
Event message Ereignismeldung Message événement
Self test Selbsttest Auto test
Initialize Initialisierung Initialise
Misc Diverses Divers
Communication parameter Schnittstelle Config. de communication
Event message
Print mode Druckmodus Impression
Message Meldung Message
Print Drucken Impress
Selftest
TC TC TC
GP-1B GP-1B GP-1B
RS-232-C RS-232-C RS-232-C
IBM IBM IBM
Version Version Version
Print head cleaning Druckkopfreinigung Nettoyage tete impress
Key test Tastaturtest Test touche
Memory test Speichertest Test mémoires
RJC Check RIC Test Choix RIC
Ext. key Ext. Taste _ Touche externe
System
Background Hintergrund Couleur écran
Blue Blau Bleu
White i Weif Blanc
Display language Meniisprache Langue
. ¢
Communication
Communication setting Scljninstelle Config. de communication
Address AdTesse Adresse
Baud rate Baud rate Vit. transfert
Datalength Datenlédnge Taille fichier
Parity Paritit Paritee
Odd Odd Odd
Even Even Even
None None None
Stop bit Stopbit Bit d’arret
Handshaking Handshaking Handshaking
Misc
Alarm beep Alarmton Buzzer
External ST/SP Extern ST/SP ST/SP Externe
Record Aufzeichnen Papier
Memory Speichern Mémoire
Rec.&Mem. Aufz.&Sp. Pap&Mém
Rec/Mem back up Aufz./Sp. back up Sauvegarde Pap/Mém
Chart clock INT/EXT Uhr Horloge temps pap
Internal Intern Interne
External Extern Exteme
Ext. key board Ext. Tastatur Clavier externe
Hard copy mode Hard copy Modus Recopie

IM 783001-01E
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English German French
RIC
Zerofix Nullfix Zérofixé
Cursor Cursor Curseur
Zoom Zoom Zoom
Print cond. Druck Beding. Cond. impress
Statis calc Statis Berech. Calculs. Statis.
Change scale Skala Anderung Change. échelle
Zoom Up Zoom auf Zoom
Zoom down Zoom ab Zoom
Ref. On/Off Ref. Ein/Aus Ref. On/Off
Reset Reset Remise
Block change Block Anderung Change. block
Memory block Speicherblock Bloc de mémoire
Time of trigger Triggerzeit Temps de trigger
. Not exist Nicht anwesend N’existe pas
: Scale of stored data Skala der gespeicherte Data  Echelle de data sauvés
Freeze Anhalten Pause
Manual print Manuell Ausdruck Impress Manuelle
LCD contrast LCD Kontrast LCD contraste
IM 783001-01E App-7
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Index

VD RVILATC o () SRRSO SR 1-1
ACCESSOTIES ..envnreureieeeresaaneerencanessensenees 3
action

see trigger action
actual measurement range
Alarm DEEP .vovereniciieinnrerni e
all blockS «ceeoveivirrinnaneinennnnas .
all channels trigger screen
anglog waveform

displaying captured data ........cccooeuene 7-7
MNONILOTING .vcvcvecvcicnciarsressressanesseenes
printing captured data .
real-time reCOrding ........cccooemeurvessernasane
SCTEEIN cuveoeneecenercenecssuencmssarssasssssnssssasans
AND
see trigger
annotation
COPYING cenmnmireirrtnraenranseracse .46
PHARUNE «.vovreinriiaeniresrmeneeencecasiscasanseness 4-6
printout example ..1-4,4-6
SELNE «envuceeremraeserarnscraessassssssasassssnsasans 4-6
automatic full-scale setting ...3-6
auto Mode fUNCHON .....ccovveereerieeeieescneeeeesnanenes 1-7,7-4,7-14,
8-7
auto-print funCtion ......iveeeececns wereee 17
auto scale ... e 3-6
B
background ...t 9-4
backup
data .c.coeeieniniann ...9-4
after power failure reeeeene 31
SELUP «ocucrersincrererserssnssnssssssssemssssssacnsnnes 9-12
bi-slope
see trigger
block
QIAZTAM .evvvirrenenmriirn st as app. A
NUIMDET ...voveeereneacsierennessennessnenene e 1-5
PIANIOUL .cocevarrernsirnsansnnaneereeermsisssssasnens 7-5
SETHNG «vevevevcnrinrrararaseans 52
boundary et beresen e st erranase 4-4

bridge excitation voltage

C

calculation

arithmetic rerteenaesnenes L71-11

SLAHSHCAL ..uveveeaereerornrescaccecsnnrinraneseasaasns 7-12
CAlIbration ......ccceeeeeeerirrssinnnnninieesssssssseesesnsscsns 3-7
captured data

displaying ... ... 1-6

PLARLNE -.oovriarinrenrentsniessetsensesc s s insens 1-6
channel indiCation ......cccocviniiiesrenesssesiccaisans 7-7
channe!l numbers

printing 4-7

Printout €Xample .......cococecvccerisinnnssnens 1-4,4-7
chart speed

changing using external control ........... 9-7

KEY cevocuecrrisaersssmsssassansmssesssasessessessessssnsnns 1-11
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PIANLNE «cevenecerieneerere et nnes 4-8

printout example ......cooooirieiiieineane 1-4,4-8

SELHNE wevveeeeeenernrsrersasnsrensaneseanesssssconsanes 4-3
CHATT oot css s aen st sasaen s 2-12
ChArt fTAY c.cooevivrnieiiaciis et 2-13
clamp filter ..o 2-11
cleaning

instrument ...............

printer head
communication interface

GP-IB ..cerieeccemeemsesissssinenniaens 1-8,

RS-232-C ..ottt ienninas 1-8, 1-1
computation

see calculation

contrast controller
conversion adapter ...........ccoueerieeennns

copying
ANNOLALIONS <.eeeveevenerececacneriineanesessaseines 4-6
settings eeteteree e s 3-8
current only

cursor (zoom)..

D

dark/light trace recording .......coeeeeeeeerecicnnnnae 1-2,49
data capture
DIOCKS oveveevencccieniincnnie s ss st 1-6,7-5
Capabilities .......cooceieenieieeneniiinicanas 1-6

AUIALION ...eveerececeeeemce e et iens 52

during real-time recording ...........co...... 1-6,7-4

memory COUPling ......cocoveeeeereveeccnnns 1-6,5-2

memory length ... 1-6, 5-2

number of memory blocks .........cceeene 1-6,5-3

sample rate reetesesteneae e aea e seneas 1-6,5-2

start/stop ceesteae ettt 5-4

using an external control ............. .9-6
data capture playback screen ........ ..7-6
data capture setting screen ..... ..7-6
data compatibility ............... ...8-9
data QUMBET .. eceveveererecnessassemmsssnsisnssscssssasssaas 7-2,7-4,7-6
data retrieve ..... “ e 1-2,7-3
data SKIP «eeceiereenicerirraereren et 7-3
date and time

SELENE c.eereccuimisienerene s stans st sacnes 3-11

23611151 (TSRO 4-8

Printout €Xample ........cooeveerrvensvesnruninns 1-4, 4-8
default SEtNgS ..cocevvererniarinnanea app. B~
deleting measurement data

from floppy disK.......ccoooeieenrioencnncnnnas
deleting setups from floppy disk ..
digital display

of real-time recording ......coeceevvvvenenen 411
digital logging recording .........cccecvcnmmsiiuncnnns 1-5,4-11
digital printout

of captured data ...........oeriinecrencnnieene 7-3

of real-time recording .........cceovsrivennn 4-11
dimension

see external dimensions
display . et n e st anraes 1-10, 2-1
displaying a block on the screen ... 7-7
displaying captured data on the screen

as analog waveforms ........c..ccvewevsnesies 1-7

dump e . 8-8
effective chart speed .... 7-2

Index-1

xapuj




entering

characters .......ccecoceceen 3-2
AUMETIC VAIUES ....oovevemrcrireereeccercnnn 32
SEHANES .ovvvvvinriiiiererereeeieser et 3-1
eITor messages ... 10-3
ESC key ... 7-8
event e 2-7,9-8
EVENE MATKET ..ovvveremeecrecnr e sseccenairenencesaennnes 4-13,9-8
event message
20031111 17 SO 4-6
printout example ... . 1-4,4-6
SEHHNE ..eoovurenenne wnd-6
EXPANSION «.coveecneerreeeeirere ettt nae s 7-2
EXt. SAmPle .coooereiiiiee e e 2-7,9-9
external dimensions ........ccocecvevereeeucnee. 12-10
external input / output control
data Capturing ........cccceoveeenvcceceeniccnene 9-5
event message printing . 95
external keyboard ............ . 1-12,2-8
external monitor .............. ... 1-12,2-8
external sampling clock .. ...1-8,9-9
external trigger input ........covvevmeevennne. 1-8, 9-6,
9-7,9-8
external trigger output ........ccoeeveceennne 1-8,9-10
manual printout ..........ceevecevnen 9-6
TECOTAINE ..oeviriiccei e cnaene 9-6
setting ....c.c.e..... 9-6
signal cables 2-4
external trigger
see trigger
F
FDD SAVE ..ot e e ene s 7-1, 8-5
features ....... . 1-1
feeding the chart ........cccoeceivnnns 1-11
file format ......cooeeirercnrneeecennrenecenne 7-2,9-5
FIle NAINE ceoveoveoeee et 8-2,8-3
filter
SEHHNE «eeiiereeeeeemee e e ceeeaeeeeseaenseens 33
(277 11U .33
fixed zone TeCOTding .......coccovcerrervevisiesiccrienennns 1-2,4-4

4-5
1-2,4-4

flexible zone adjust screen
flexible zone recording

floppy disk
deleting files from ..o, 8-6
formatting
loading from............cccce.. 8-5
SAVING covveeerenieireeree e reencsesesnaeneens 82,83
usable disks ......c..oeenne 8-1
flow chart
see operation flowchart
formatting floppy disk ...c.cccecereiriiineiecncnnnen. 8-1
free
see trigger mode
freezing the mMONItOr SCTEEN .....cocvvvrvimrininieienns 3-10
full-scale Span ..o 34
full-scale values '
AULOMALIC SN ..ocovverivirriciririrenivenenns 3-6
initial .....coeereeene ... 3-4
resetting ... .3-6
setting ...... .35
fUNCHONS ..o s 1-1
fuse
JOCAtION ..ot 1-12
parts number ... 3
1ePlacement ........coeurmricucmeniciiieenns 113
Index-2

G

BABE o st ee et et besebe e 2-6

grounding function terminal ......cccoeveeencnen. 1-12
H
hard COPY ..coveveuerervimeeeceerrecer et 1-8,9-5
header
ENLETING ..ovvsieiecececeeec e ece e eeeenees 4-8
PrNGNE ...ovviviriririe e ececnrevcnenoecnens 48
printout eXample ...........cccceceurcnrennnnes 1-4,4-8
I
initial full-scale values..........ocooieninicnccccn 3-4
initial settings
data Capture ..o 5-1
default Settings ....ocveeverveeeieeernereereenans app. B
recording ......... ..4-1
THZEETING ...ceeeme et 6-1
initializing
POEIIOTY -eceverececetnesereseaeseesesssesesssesnnens 93
SELUPS ..ovoveieierecnree e et 9-3
input
€apabilities .......ccovveeeeriereie e 1-1
FIHETS <oveeveeeeeee et eees 1-1,3-3
SEIHNE SCTEEM .ovumeerrerueceseeeereeeeersrenenens 3-1
input unit
\installing ............................................... 2-3
TEMOVINE vt 2-3
input signals
channel Off .......c..ccccevcervcnn. e 3-3
DC ettt ees 3-3
EIOUNQ ....ivvereneereneeirmenninesseereseseseesaneen 33
INPUL LYPES ot ccs e 33
10ZIC INPUL cooeeevereeeereeeee et 3-3
: SELNGS .covvereirrinrienens ettt 3-3
b thermocouple input ..........c.cceeverreeennees 3-3
T INSIAllAtioN SILE ...ccvvimimemerereiemserreemeeescastscnennens 2-2
inverted reCOrding ......c.ceveeeveeeereerercienectnerneeens 1-3, 4-10
3
K
KEYDOATd ...eceeerneicrtrereerece et escacenene 1-12,2-9
keys )
CH ..o . 1-11
Chart speed 1-11
cursor 1-10
Display ..... 1-11
Feed . 1-11
hard copy 1-11
List 1-11
Local ........... . 1-11
Memory print 1-11
Memory Start/stop ...........cevviveeneuenvies 1-11
Menu ..o . 1-11
Monitor ........... L 1-11
Record start/stop . 1-11
SRIft vttt 1-11
TESTNE oovove ittt cven s et 11-1
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L

language...... ettt e erasenae s s 1-8, 3-10
LCD contrast controlle
linear SCaling .......c..oevveeeeveecie e
list

see setup list
loading Chart .......cc.oeeeeeeeeeeeccee e ceetriaeen 2-10
loading measurement data

from floppy disk....ccceeeecerecsercurivcniee 8-5
loading setups from floppy disk .......cc.ceeeecucene 8-5
logic input

CONNECIOT .....cocmenriniriccrencems meaensenennes 3

SIENAIS «ooieeriecree e 2-8

connecting et eaenes 2-8
logic probe
logic 1ecording ......cocvcveviiiiiinenicenneniniieeecieneinns 4-13

M

MAlfUNCHON ...ccoievirtiriiicr et s eaaeene 2-1
mManual PrintOUL .....c.ccvevieeemmiriceeetreeneeecrenccennansen 3-10

mathematical function .

see calculation
maximum full-scale spans ... 3-4
measurement data
file info ..o
deleting files ......occoeriverireeviceneereceneee
loading files. - .
TANGE SN ...evevneeieie s
saving files .....
measurement function
measurement input
cable .......
INPUL LYPES ..ot
thermocouple input types ....
voltage input range ...........
measurement Tange Setting ........coooceeceeeecrenen
memory
blocks ......... ettt saeaenensaeaebe 5-3
COUPHING vl eniae 1-6
fOrmat SCrEeMn .....occreuceevceuenionccennancneens 5-1

INfOrmation .........cceccveeveeeeveeniccicnenennns 8-6,9-11
length ....ccooconece reetenereeraneseeetanen 5-2,7-7
partitioning
position INdIiCaALOr ......cccovvvrirrerrerinsiunnes 7-8
TESHIE cecovceneeenrenecnereeeeeacssaenesaesseanenes 11-1
message
see annotation, event message
See eITor messages
model code reeeeteteasanenteearen w2
monitor ......... reeteeeeseenieneans 1-12,2-9
monitor screen )
analog waveform display .........cc.ccu.e. 1-5,3-9
fTEEZING «oevuveereeerevencrreeeeerectisereeccceeseccaas 3-10
full-scale values display .........ccocouneneeee 1-5,39
logic waveform display .........ccccoceeunnns 1-5
numeric values display .
SEQUEICE «e.eevececaeniecrrecencnnnisasreasssssases
switching between .......c.c.covevevcennercnnns
mMONItOr SOft KEY ...coveeeierieniniceiieiiiicceiininninnns
TOLOT COMITOL ....enierennaenecitnecrerciiesieseierinenee
N
nameplate et 1-12
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nomenclature
front panel ..........coeviivininccie . 19
rear panel .
KEYS ot
number of the displayed block ...........cccce....... 7-5
numeric values
MONItOTING ...eovvnrnennes
printing captured data .
real-time recording ........c.cccoveveeeeennnan.
SCTEEM wunereceeeeceeneneesenemen e seeerancncnencaes

o

operating multiple recorders ...........ccocenveienenene 9-10

operation flow chart...........cooviiicvinnnen 1-13
OR
see trigger
orientation of the printout ..............cccovninieae. 4-12
P
package CONLENLS ..........c.oveeveeemaierieceeriresssiecennes 3
panel keys
see keys
PAPET fOTMAL ......oeeieeniirce e ceneaneencscereeaenenee 1-6,7-2
parallel OPerating ........c.covcvverirceeiceeuneresenenens 9-10
playback rate
POSIEION -.vveeeeearienenrereimniasasiessssnsssssssssssssssssssens
post-trigger
see trigger
power cord and signal cables
CONNECHING c.vveeernnmreracecrenerinsersrensressasanes 2-4
specifications .........cccoeircenceccniencn 2-4
power switch
10CAHON. ... iinsneae 3-1
switching onfoff .......c.ccoceenrcircvcnnenn 3-1
POWET UDIE .ceeiinereceineniecee et em e e e amenan 3
pre-trigger
see trigger
print format SCIEen ..........oveveeeercreuevrreracnes 4-1
printer head
cleaning ..........cceeeiieceeeieeieeiienierieneeannes 11-2
PrECAULIONS .oveeninrecerererinearesiaeriaceanennne 2-1
printing
captured data blocks..........ccoeeveccrcnrane. 7-5
CONAItioNS ...ovcvvrieniieiicrrnccien e 7-2
SEtups .....c..... 1-8,9-5

R

rack mounting ............. w 2-4
range setting
see measurement range setting

TEAAOUL CUTSOT «..vrevevereninrearesesencneeeencaneaesaessesenes 7-8
real-time
capabilities
recording
recording
format . 4-1
Starting / StOPPING ....coverereviiiisisserenninnns 4-3
recording example
annotation........ .. 1-4,4-6
channel RUMDET .........veeveeemeeereereeene 1-4,1-5,4-7
chart Speed .....ooviviiencveieii s 1-4,4-8
date and Me ........ccoeecerverniienraeireenrenns 1-4,1-5,4-8
EVENE MESSAZE ...evvcvivnieniensonessaneneses 1-4,4-6
B e 1-4,4-5
BEAdET ...t 1-4,4-8




scale . 1-4 trace iNtenSity .c.cocoeeveueercerercruenens eeeeeteneeneace s 49
recording example of captured data

. trigger
effective chart speed ..........coccceceeeene 1-6,7-2 1-7,6-3
time scale . 1-6,7-2 ..1-7,6-6
trigger date and time .... ... 1-6,7-2 ..6-8
trigger Mark ......cccoeevvemeieeerrieienererenns 1-6,7-2 . 1-7,6-6
recording position 1-8, 6-2, 9-6,
see position 9-7,9-8
TEfETENCE CUTSOT .....ecvnmnircrececeeieerevesaresessanenes 7-8 1-7,6-7
repeat ...6-9
see trigger mode 7-1
resetting 1-7,6-4
control settings ... ..9-3 6-7
full-scale values ........cccoeceveerercvcceeeenne 3-6 .1-7,6-5
MEMOTY «ceeveenreecnnns 9-3 1-7,6-5
RMS mode.........couuu. L 7-12 7-2
ROM/RAM LESE ...t creneneaenens 11-1 1-7, 6-7
rotary Knob testing ........cocoviricecnineciecnnencns 11-1 1-7,6-7
RS-232-C CONNECIOT ....cvverreereeeeeeeee e 1-12 1-7,6-2
trigger action
S chart SPEed .......oeeeevevmecererie s eceranas 6-3
memory .... ..6-3
SAMPIE TALE ...t 5-2 TECOT .ovevrvcverreennsineencisiriseeseesereneiees 023
SAMPlEd BY v 820 trigger mode
sampling conditions checking ...........cccoonenee. 9-11 FTEE (et rceteee ettt et eenee
saving repeat.
measurement data to floppy disk ......... 8-3 repeat rotate
SEIUPS cevereerrrermcrmrrreeesenrsere st eneneesenreeene 9-12 TEPEAL SEQUENCE -.evoecreeeeereaeriesieneeeecnes 6-4
- setups 10 fIoppy disk .voveeereerrerrreeenns 8-2 single ..... OO 6-4
scale LFIZLET SCTEEM ..ovreeerereeeecme e e ceteeeereeeseaeaeneenees 6-1
printing .......cceeeeeee R ...4-8 trigger type
printout €Xample ......ccoeeeveuiererererinenes 1-4 ’ alt channels ..o 6-2
scaling eXternal ...t 6-2
see linear scaling WINRAOW .ot 6-2
selecting a block to print from........c....cccccee. 7-5 triggering .
selecting a section of the captured data ............ 7-6 see trigger
selecting settings N trouble ShoOtiNg ......c.cooveviniiiriiicccccaee 10-1
CUTSOT KEYS .eeretrurerrnecnrerrrenenne eenrerens 3-2
rotary knob . SOOI 3-2 L
soft keys ......... 3-2 U
SETHNZS SCTEEM .cnvvecrieraerreneeererenrernaeessrsesssesesnean 3-1 . usable floppy disk
setup %utility coOmMMANd ....c..ccoerverecrerentenenenese e
BST et 9-5
loading backup ... 9-12 V
saving backup ..c...ccoceveierrrieeceeeieeene 9-12 ¥
shot recording VENLIAHON ..cotiniieeiieitirceeteete e 2-1

see single shot recording

single

see trigger mode
single-shot recording ........cccccvcemeenenecenreraenenns 1-3,4-12
specifications ............. o 12-1
SEALISTCS oooveereerieeeeeee e et e ceee e emeeeenre e 7-12,7-14
SErAIN DAIANCE ...ooveeeeverce e s 3-8
SUFFIX COAE «ooveneeieireeeececcre e 2
suppression voltage ... .1-5,3-6
system COnfiguration ........c..cccovveeeeeeereecrceeans app. A
SYSLEIM SEHNES c-..ecererecerecrere s eacn e nenes 9-3
T
T-Y 1€COTding ......ccocovmreeniceeceeetrecirsees 4-1
testing

KEYS ettt 11-1

MEMOTY eeveeneeerraaannns L11-1

thermocouple accuracy ....
time SCale ..ooveieiceei i
time series ..
HME HCK oo . ..4-13

Index-4

volume label ...

w

Window IgEETr SCIEEN ...cccouirrireeereteneeciereeneen 6-2 .
X-Y
printout eXample ........cceviiiincnne. 1-3
TECOTAING ..ot 4-10

Z

ZETO fIX oot 11-2
ZONE TECOTAINE ....oovnniiiicr e 4-4
zone adjusting

JOWET .eoviiiicncite s 4-4

UPPET .ottt s enee e 4-4
zoom rate ....... RO RO 7-8
Z00m UP/dOWN KEYS «....ooveeeenierrencnneeceerereneaes 7-8
ZOODNNE IN vt 7-8
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