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INTRODUCTION

Thank you for purchasing the AR1100A/AR1200 Analyzing Recorder.

This manual describes the functions, operating procedures, and precautions for use of the
AR1100A/AR1200.

Please read this manual thoroughly before using the AR1100A / AR1200 to ensure correct
operation.

For details of the GP-IB/RS-232-C interface, see the separate GP-IB / RS-232-C interface
manual, and for details of the FFT Analysis Function (optional), see the separate FFT Analysis
Function User’s Manual.

If you have purchased an optional DC12V Drive model / DC24V Drive model (only for AR11004),
please read the separate AR1600/AR1100A DC12V/DC24V Drive User’s Manual before reading
this User’s Manual.

B Notice

¢ The contents of this manual are subject to change without notice.

e All reasonable efforts have been made to ensure the accuracy of the contents of this
manual. However, if you find any errors, please inform YOKOGAWA.

® All rights reserved. No part of this manual is to be reproduced in any form without
YOKOGAWA'’s express written permission.

o “MS-DOS” is a registered trademark of Microsoft Corporation.

B Revisions

& 1st Edition :  March 1992

® 2nd Edition : May 1992

® 3rd Edition : July 1992

® 4th Edition : July 1993

® 5th Edition : September 1994

FD No. 10043-Q
Sth Edition : September 1994 (YG)
All Rights Reserved, Copyright © 1992, Yokogawa Electric Corporation
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SAFETY PRECAUTIONS

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. The
YOKOGAWA Electric Corporation assumes no liability for the customer’s failure to
comply with these requirements.

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

Explanation: To avoid injury, death of personnel or damage to the
instrument, the operator must refer to an explanation in the
instruction manual.

High voltage terminal: Indicates dangerous voltage (terminals fed
from the interior by voltage exceeding 1000 volts must be so
marked). Never touch it!

Protective grounding terminal: To protect against electrical shock in
case of a fault. This symbol indicates that the terminal must be
connected to ground before operation of equipment.

Laser radiation: This calls attention to a procedure, practice,
condition or the like, which — if not correctly performed or adhered
to — could result in loss of eyesight or injury to eyes of personnel.
(CLASS 3A)

Do not stare into this beam or VIEW directly with optical
instruments.

(CLASS 3B)

Avoid exposure to this beam.

> © B >

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

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

Power Supply

Ensure the source voltage matches the voltage of the power supply before
turning ON the power.
Protective Grounding

Make sure to connect the protective grounding to prevent an electric shock
before turning on the power.
Power Cord and Plug

To prevent an electric shock or fire, be sure to use the power supply cord
and the 3 pin to 2 pin adapter supplied by YOKOGAWA. Main power plug
must be plugged in an outlet with protective grounding terminal only. Do not
use an extension cord without protective grounding and invalidate protection.
Necessity of Protective Grounding

Never cut off the internal or external protective grounding wire or
disconnect the wiring of protective grounding terminal. Doing so poses a
potential shock hazard.
Fuse

To prevent a fire, make sure to use the fuse with specified standard (current,
voltage, type). Before replacing the fuse, turn off the power and unplug the
power cord. 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.
Do not Remove any Covers

There are some areas with high voltage. Do not remove the cover if the
power supply is connected. The cover should be removed by qualified personnel
only.
External Connection

To ground securely, insert the main power plug before connecting to
measurement or control unit.
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. This instrument has an internal
changeable system, however internal inspection and adjustments should be done
by YOKOGAWA or other qualified personnel only.
Handling the CRT

This CRT is in comformity with the requirements specified in CSA and TUV
standards. However please avoid rough handling or jarring of the instrument to
prevent possible CRT implosion. Breakage of the CRT may cause a high velocity
scattering of glass fragments.
In Case of Malfunction

Never continue to use the instrument if there are any symptoms of
malfunction such as unusual sounds, smell, or smoke coming from the
instrument. Immediately disconnect the power supply and stop further use of
the instrument. If such abnormal symptoms occur, contact your sales
representative or the nearest YOKOGAWA center.
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CONFIGURATION OF MANUAL AND
GUIDELINES FOR USE

Please read before
operating the instrument.

Memory mode

Basic operations outlined.

Memory mode
Each function is
explained in accordance
with a flow of
operations.

Memory mode
Please read explanations
only for functions
required.

Recorder mode

Basic operations outlined.

Recorder mode
Each function is
explained.

Please read as necessary.
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HOW TO READ THIS MANUAL

Key operations are indicated using the following symbols.

Function Keys

Soft Keys

(Example)

(Example)

Alphanumeric Keypad (Example)

ENTRY Key

Cursor Keys

Rotary Knob

Channel Select Keys

RANGE

A label is displayed at the foot of the
CRT screen for each of the eight soft keys.

1
=

ENTRY

Cursor Keys

N\

Function Keys

(7

(AEOOA =) / )
7 N e amamaamsm
PN —
N i
L) ==
AN L (==
=]
L N | % J

Soft Keys

Rotary Knob

Channel Select Keys

Figure 1 Front Panel (AR1100A)

Alphanumeric
Keypad

ENTRY Key

The AR1200 differs from the AR1100A in the design of the floppy disk drive on the front panel.
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In this manual, the following format is used to describe functions and operations.

Function : Describes a function.
Procedure| : Describes an operating procedure.
Procedure . Describes an example of an operating procedure.

Example

Setting : Describes an example of a setting.

Example

Notes : Describes any constraints or notes for an operation or function.
Cautions : Describes cautions to prevent any deterioration in functioning or damage
to the main unit or to any instrument connected to the main unit.

Remarks . Describes general terminology or information which it is useful to know.
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Chapter

1

1.1

Features of the AR1600

1.1 Features of the AR1100A / AR1200

The AR1100A/AR1200 is an easy-to-use waveform measuring instrument which incorporates
in a single unit capabilities ranging from measurement, analysis, computation, display and
memory through to print-out. It is equipped with 8 isolated analog input channels and a 14-
bit A/D converter (maximum sampling rate of 100kS/s) which enable you to carry out high-
speed, high-resolution simultaneous measurements. The main unit also has temperature
measurement (Thermocouple input: K, E, J, T, R, S, B, U, L, N, W) capability. There are also
models of the main unit provided with 2 channel 8-bit logic input.

With its large memory capacity of either 64kwords/channel or 512kwords/channel the main
unit shows its strengths particularly when measuring single shot phenomena over long time
periods.

The main unit has 3 modes of use: Memory Mode, Recorder Mode and FFT Mode (optional).
The mode you select will depend on how you wish to use the main unit.

B Memory Mode
Memory Mode can be used to capture single shot high-speed phenomena, transient
phenomena and low frequency (DC) to high frequency phenomena ; there is a large memory
capacity to enable storage of these phenomena ; you can freely observe waveforms on the
CRT screen and carry out various kinds of analysis ; waveforms which you would like to
preserve can be printed out using the main unit’s built-in printer in A4 format or as a
continuous chart.

B Recorder Mode
Recorder Mode allows you to carry out chart recording with the feel of a conventional
recorder. You can observe a waveform on the CRT screen in roll mode and print out only
those phenomena which you would like to preserve.

B FFT Mode
You can also use the main unit as a 2 channel FFT Analyzer. The FFT analysis can be
carried out even on waveforms captured in Memory Mode, either directly or through use
of the IC Memory Card (sold separately as an accessory).
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System Configuration 1.2

1.2 System Configuration

The AR1100A/AR1200 System Configuration is shown in Figure 1.1. Broadly speaking it is
comprised of an Input Module, Acquisiton and Waveform Processing Section and Man /
Machine Interface Section. The Input Module contains Acquisition Memory and circuitry for
preamplification, A/D conversion, trigger detection and data compression.

The Acquisition and Waveform Processing Section is made up of a Main Sequencer, Display
Section and Printer Section.

The Man/Machine Interface Section is made up of the CPU, Keyboard and Communications
Interface.

The digital circuitry, adopting ASIC (Application Specific Integrated Circuit) technology,
contains 8 kinds of gate array ; this has contributed to a compact, multi-channel design
capable of high-speed data processing.

__Input Module —
Shows an
CrPU ASIC
(16 bits)
. Acquisition
cht oo Pre- Llfiter H A/D H isolator | A/D
amplifier converter interface memory
Acquisition !
_mernfory
Pre- Filter A/D Isolator AID interface
¢h2 O amplifier [ converter [ [ interface dtngg_ef ] cPyU
etection, interface
data
[lcompression
»
. - - *
. — _ Processor
Main <___> <:>
l sequencer (for FFT)
L <D ram
' — —_
| sk
chg _ _ | rom
. Printer raster
Heca;nl';nrs;ory [ scansignal [ Scaling
converter <:> IC memory card
< Printer skoksk
controller > <:> 3.5" FDD
CRT raster scan | |
r——' signal converter *
P~ <@ GP-1B/RS-232-C
¢ raphic interface
controller
» Options —_—

»+ For models with logic input, a logic input module is added.
»«+ AR1100A: Option
AR1200 :Standard

Figure 1.1 AR1100A/AR1200 System Configuration
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1.3 Functions Available on the AR1100A

1.3 Functions Available on the AR1100A /

AR1200

B Measurement (Sampling) Functions

1-4

@ The Main Unit has up to 8 Analog Input Channels (Isolated).
2 channel 8-bit Logic Input versions (with 12 Analog Input Channels) are also
available.

® Temperature Measurement (Thermocouple Input)
Maximum 8 channel. Corresponding thermocouple types are K, E, J, T, R, S,B, U, L,
N, and W.

® The large memory capacity of either 64kwords/channel or 512kwords/channel enables
measurement of single shot phenomena over long time periods.

@ You can store either 64 or 128 separate waveforms for 1 channel in memory using the
memory partitioning function.

@ With high-resolution the main unit can carry out 14-bit sampling for each channel up
to a maximum sampling rate of 100kS/s by A/D- Converter.

® You can measure signals with frequencies from DC up to 40kHz.

@® The Main Unit has Powerful Trigger Functions.
You can set combinations (in AND or OR form) of up to 4 analog or temperature
trigger conditions and 2 logic trigger conditions ; the logic trigger conditions are in the
form of an 8-bit code.

Display Functions
@ You can display up to 8 waveforms simultaneously. You may also display in X-Y
format.

@ You can read off waveform values using the cursor function.

@ If a section of waveform is of particular interest you can enlarge it using the zoom
function and scroll function.

@ The main unit has an Accumulate function, allowing the overwriting of waveforms on
the screen without deletion of previously measured waveforms.

Analysis Functions

@® The main unit possesses a wide variety of computational functions. These include the 4
basic arithmetic operations but also calculus and trigonometric functions and the
optional FFT analysis capabilities.

® The main unit can perform zone statistical computations ; you can specify a section of

the waveform and obtain values for the maximum, minimum, peak to peak span,
average, RMS, standard deviation and area within that chosen zone.
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Functions Available on the AR1100A 1.3

B Print-Out Functions
® The main unit has a built-in thermal printer for print-out. You can choose the kind of
print-out you require from among the following : hard copy of the screen ; higher
resolution plot print-out; analog print-out;digital value print-out.

@ You can also print-out using an external X-Y plotter. (GP-IB / RS-232-C interface
option is required.)

® The main unit can be used as a real-time recorder with a chart speed settable up to
50mm/s.
A sampling frequency of 100kS/s means that even rapid variations in signal can be
accurately reproduced.

B Memory Functions
® You can store waveform data and setup information using the IC Memory Card and
the optional (for AR1100A) 3.5 inch Floppy Disk.

B Other Functions
@® The main unit has an Auto Sequence function ; by programming a sequence of
operations beforehand you can carry out data processing automatically.

@ You can exercise remote control from a personal computer using either a GP-IB or RS-

232-C interface (whichever option has been selected for the main unit). It is also
possible to transmit data from the main unit to a personal computer.

IM 7021-31E 1-5



1.4 Names and Functions of Parts

1.4 Names and Functions of Parts

B Front Panel (AR1100A)

The AR1200 differs from the AR1100A in the design of the floppy disk drive on the front

panel.
P ?

AFRTICIC) O Avaivims mcomoes

@4 3 8 9 . @

Figure 1.2 Front Panel

® CRT : 9 inch amber phosphor CRT.
@ IC Card Slot :  Insertion slot for IC Memory Card.
@ Softkeys : You can select various input parameter settings from menu items
displayed on the CRT screen above the softkeys.
@ Power Switch :  Switch for turning the power to the instrument ON and OFF.
® Function Keys
MODE ; To select the Mode (Memory Mode, Recorder Mode or optional FFT
Mode).
RANGE ; To set the Ranges for the input signals.
TRIGGER ; To set the trigger conditions.
PROGRAM ; To program any computations you wish to perform.
DISPLAY FORMAT ; To set the format for display of data.
MISC ; To set many miscellaneous items including date / time, linear
scaling, etc.
SAMPLE RATE ; To set the sampling rate when in Memory Mode and the chart
' speed when in Recorder Mode.
TRIGGER MODE ; To select the Trigger Mode (Free, Single or Repeat).
PROGRAM START ; To repeat computations on or repeat display of data currently held
in the main unit’s memory.
START ; To begin measurement. The LAMP to the upper left of the START
key remains lit while measurement is in progress.
STOP ; To stop measurement.
CURSOR ; To display a cursor and to display numerical values corresponding

to the cursor position on the CRT screen.

1-
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MEASURE
PRINT FORMAT ;
PRINT

COPY
FEED
LOAD/SAVE ;

MONITOR
LOCAL ;

Names and Functions of Parts 1.4

To carry out zone statistical computations.

To set the format for print-out.

To begin print-out using the main unit’s built-in printer. The
LAMP to the upper left of the PRINT key remains lit while
measurement is in progress.

To make a hard copy of the CRT screen.

To feed the chart paper in the built-in printer.

To SAVE and LOAD setup information and measured data to and
from the IC Memory Card or optional Floppy Disk.

To monitor the input signals.

To switch the AR1100A from remote status to local status when
using the GP-IB interface. The REMOTE LAMP to the upper right
of the front panel remains lit while in remote status.

® TRIGGER READY LAMP :

@ Cursor Keys
Rotary Knob

© CH/PAGE Keys

This lights up while a trigger is being awaited.

To move the cursors on the CRT screen, etc.

To move the cursors on the CRT screen, to alter the sampling rate,
ete.

To select the active waveform on the CRT screen.

@© Alphanumeric Keypad

@ SHIFT Key

This keypad is used to enter numerical values and characters by
direct key input;a particular entry is confirmed by pressing the
ENTRY key. File names and numerical values are entered in this
way.

To input characters printed in blue on the alphanumeric keypad.
The SHIFT key LAMP remains lit while the SHIFT key is in
effect.

The SHIFT key can be used in combination with the following function keys.

SHIFT + START

To operate the Auto Sequence function.

+ STOP To forcibly stop measurement.
+ MEASURE To perform the Go/No-go waveform tests.
+ COPY To print-out a listing of setup information.

+ PROGRAM START To return the zoom multipliers to their initial

+ SAMPLE

values.
RATE To set the range for display of waveforms on the
CRT screen when using Recorder Mode.

+ DISPLAY FORMAT To operate the Swap function ; substitutes one group

of settings for display of waveforms with another
group of settings.

+ CURSOR To operate the Swap function ; permits display of the
waveforms according to the substituted group of
setup conditions.

+ MONITOR To erase the display on the CRT screen.

@ CAPS Key

To enter characters on the alphanumeric keypad as capital letters.
The CAPS key LAMP remains lit while the CAPS key is in effect.

® Floppy Disk Slot (optional):

® Eject Button

Insertion slot for Floppy Disk.
For removal of the Floppy Disk.

® Floppy Disk Drive Access Lamp:

IM 7021 -31€
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1.4 Names and Functions of Parts

B Rear Panel (AR1100A)

The rear panel of the AR1200 differs slightly from that of the AR1100A.
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® Analog Input Connectors
@ Logic Input Connectors
@ Power Fuse

@ Power Connector

® Earth Terminal
® TRIG IN Connector

@ TRIG OUT Connector

EXT. SAMPLE Connector
© START/STOP Connector
® GO/NO-GO Connector

@ GP-IB Connector *

® RS-232-C Connector *

b
T

Figure 1.3 Rear Panel

For connection of analog input signals to input voltage
or thermocouple.

For connection of logic input signals via the Logic
Signal Probe (AR1100A accessory).

A 3.15A time-lag fuse (A1113EF) is used in the
AR1100A/AR1200. A spare fuse is included.

For connection of the power cord supplied with the
AR1100A/AR1200.

For grounding of the AR1100A/AR1200.

For connection of external trigger signal (TTL level)
input.

For connection of trigger pulse (TTL level) output. If this
output is connected to the TRIG IN Connector of other
AR1100A / AR1200 units it is possible to carry out
parallel synchronous operation with these other units.
For connection of external sampling signal (TTL level)
input.

For connection of a signal (TTL level) controlling the
start/stop of measurement or print-out.

For connection of the output (TTL level) from the Go/
No-go determination.

For 24-pin connection of GP-IB Interface (in conformance
with IEEE Standard 488-1978).

For 25-pin connection of RS-232-C Interface (in
conformance with EIA RS-232-C).

* Both GP-IB and RS-232- C are optional and either one is loaded.

® Dip Switch
® DENSITY

® Name Plate
® Radiator Plate

1-8

Allows the CRT screen to be switched off.

For adjustment of the print density in the main unit’s
built-in printer.

Displays the Model Name and Production Number.
Allows dissipation of heat generated internally in the
AR1100A /AR1200.
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2.1 Checking the Enclosed Accessories

2.1 Checking the Enclosed Accessories

This instrument was thoroughly inspected before it was shipped from the factory. However,
when you receive the instrument, check the specification and external appearance to confirm

that all accessories are present in the correct quantities and that no damage has occurred.

If any defect is found in this instrument, contact YOKOGAWA'’s sales representative from

when you purchased the instrument or YOKOGAWA sales division.

B Checks of Models and Specifications

This instrument lists models and production numbers on the rear panel nameplate as

shown in Table 2.1. Check whether this instrument is what you have ordered.
Table 2.1 List of AR1100A/AR1200 Models

Model
Suffix Code Description

AR1100A | ARI1200

7021A 31 7022 31 Analog 4 channel 64kW/ch
7021A 34 7022 34 Analog 4 channel 512kW/ch
7021A 38 Analog 4 channel 512kW/ch SRAM
T021A 41 7022 41 Analog 4 channel Logic 16 channel 64kW/ch
7021A 44 7022 44 Analog 4 channel Logic 16 channel 512kW/ch
T021A 48 - Analog 4 channel Logic 16 channel 512kW/ch SRAM
T021A 51 7022 51 Analog 6 channel 64kW /ch
7021A 54 | 7022 54 Analog 6 channel 512kW/ch
T7021A 58 Analog 6 channel 512kW/ch SRAM
T021A 61 7022 61 Analog 6 channel Logic 16 channel 64kW /ch
7021A 64 7022 64 Analog 6 channel Logic 16 channel 512kW/ch
7021A 68 Analog 6 channel Logic 16 channel 512kW/ch SRAM
7021A 71 7022 71 Analog 8 channel 64kW /ch
7021A 74 | 7022 74 Analog 8 channel 512kW/ch
T021A 78 Analog 8 channel 512kW/ch SRAM

Power Voltage

100 to 120/200 to 240VAC (automatic switching)

Power Cord

Optional feature

/D UL Standard
/F VDE Standard
/H SAA Standard
/J BS Standard
/M JIS Standard
/FFT FFT analysis function
/GP-IB GP-IB interface
/RS232C | RS-232-C interface
/FDD 3.5-inch FDD (only for AR1100A)
/DC12V DC12V Drive, including FDD (only for AR1100A)
/DC24V DC24V Drive, includin_gr FDD (only for AR1100A)
& _A

(-] T o |

I
Nameplate \ 1

Figure 2.1 Nameplate

IM 7021-31E




Checking the Enclosed Accessories 2.1

B Enclosed Accessories
This instrument should be accompanied by the accessories indicated in Figure 2.2 and
Table 2.2. Check that all are present in the correct quantities.

"~ Ko O @

Option

7021A 40 7021A 60

Figure 2.2 Accessories

Table 2.2 Accessories

Number Item Part Number Quantity Remarks

1 Roll paper B9879AJ 1 roll 50m
2 A1006WD UL standard
3 A1009WD VDE standard .

P 1 pi Specified
4 ower cord A1023WD P |BS standara [
5 A1024WD SAA standard
6 3-pin — 2-pin conversion adapter A1253JZ 1 piece

Chart holders
7 Left flange B9887EY 1 piece See Section 2.8, “Loading
8 Right flange B9887EZ 1 piece Chart Paper.”
3.15 A time-lag
F Al1113EF 1 pi
. use piece (built into a fuse holder)
9 User’s Manual IM 7021-31E 1 volume This manual
-1 -232-C Interf:

10 GP-IB/RS-232-C Interface IM 7021-41E 1 volume | Optional

User’s Manual

FFT Analysis Function Optional FFT analysis

IM 7021-51E 1 volume

User’s Manual function
12 i 7029 11 2 pi
Logic pr'obe . . 029 pTeces For models with logic
13 Connection lead (alligator clip) B9879PX 2 pieces input onl
14 Connection lead (IC clip) B9879KX 2 pieces P v

Note: If JIS standard grounded cable was specified, UL standard power code @ with 3-pin to 2-pin
conversion adapter ® will be supplied.
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2.2 Optional Accessories

2.2 Optional Accessories

This section describes optional accessories such as input conncction cables. Parenthesized
numbers are type names.

2-4

IC Memory Cards

64Kbytes (3789 03)
256Kbytes (3789 04)
512Kbytes (3789 05)
1Mbytes (3789 06)

3.5-Inch Floppy Disk 2HD (7059 00)

Input Connection Cables
Measurement cable with shield (3669 61)

BNC to alligator-clip cable (3669 26) 1m

BNC cable (3669 24) 1m
BNC cable (3669 25) 2m

Adapters

Conversion adapter (3669 21)
Converts BNC to banana terminals
(female).

Conversion adapter (3669 22)
Converts banana terminals (male) to
BNC.

T-lype connector adapter (3669 23)
Used to branch TRIG OUT signals, etc.,
to other connecctions.
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Optional Accessories 2.2

M Power Unit (3659 61)
The AR1100A/AR1200 can measure up to 60V FS, but cannot measure signals of more
than 60V such as residential or motor power supply circuits of 100V, 200V, and 400V,
etc. directly. A power converter unit (Model 3659 61) can be used to enable capture of
such signals.
The output signals are electrically isolated, since the input signals are received via a
potential transformer (PT)and current transformer (CT).

@ Specifications

Voltage Current
Input Type Potential transformer (PT) isolation Current transformer (CT) isolation
Input Ranges 100/150/300/600V 1/2/5/10A
Number of Channels 2 2
50 to 60Hz

Usable F
sable frequency Up to 2kHz for high frequency component

R
ange (Amplitude flatness up to 2kHz, £0.5% or better)
Output Voltage 1.0V at rated input
Accuracy 0.2% of range
100V range Approx. 50kQ (50Hz) 1A range 0.1VA (50Hz)
150V range Approx. 100kQ (50Hz) 2A range 0.15VA (50Hz)
Measurement Loss
300V range Approx. 400kQ (50Hz) 5A range 0.6VA (50Hz)
600V range Approx. 1.5MQ(50Hz) 10A range 1.5VA (50Hz)
Withstanding
Voltage between | 1000V rms
Channels

Input Terminals | Binding post

Output Terminals | @6 binding post

Connecting Cables | Approx. 1.5m for connection between this instrument and AR1100A

Ext 1

. * erx?a Approx. 149X228X365mm (not including protruded portions)
Dimensions

Weight Approx. 10kg
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2.3 Precautions for Use

2.3 Precautions for Use

To use this instrument correctly and safely, please observe the following precautions.

B Operating Precautions
® Top of Instrument
Do not place containers of any liquid on or above this instrument. If by any chance
liquid does get into the instrument, immediately disconnect the power cord plug from
the power outlet and contact your sales representative or the nearest YOKOGAWA
service center. (See the back cover of this manual) Do not place any large or heavy
equipment on top of this instrument.

@® Moving the Instrument
Before moving this instrument, make sure that the power cord has been unplugged
from the wall outlet and that all external connecting wires have been disconnected.

@ Transporting the Instrument
To transport this instrument, use at least as much of the packing material as that
used for the first-time delivery.
Make sure a floppy disk is not in the slot. If the floppy disk has been inserted, the
floppy disk or the head might be damaged.

® Cleaning
Plastic is used extensively in the case and operating panels of this instrument. Never
wipe with light naphtha or mineral spirits, thinner or chemically impregnated cleaning
cloths. This causes the instrument to be deformed, discolored and damaged.
If the case or panel becomes dirty, wipe gently with a soft cloth.
If the case is heavily soiled, wring out a cloth soaked in a dilute solution of mild
detergent, wipe off the dirt and wipe the instrument dry with a dry cloth.

@ Static Electricity
Do not bring any item carrying an electrical charge near to the input connectors. This
may cause the destruction of the internal circuit.

@ Contact with Insecticides, Ete.
Do not allow volatile materials such as insecticides, etc. to come in contact with the
case or panel. Do not leave rubber or vinyl materials in contact with the case for long
periods. This may cause the instrument to become deformed, discolored or to break
down.

@ Finishing Use
Press the power switch to OFF.

@ Discontinuing Use for a Long Period
Disconnect the plug from the power outlet.

® Protective Film for CRT Filter

At the time of shipment, protective filter is attached to the surface of CRT filter. Take
it off before using this instrument.

-31
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Precautions for Use 2.3

M For Safety of Use
® The Inside of the Instrument

IM 7021 -31E

Do not remove the case of the instrument since there are areas of high voltage inside.
Touching one of these areas may result in serious injury and may also cause
instrument failure. For internal inspection and adjustments, contact your sales
representative or the nearest YOKOGAWA service center. (See the back cover of this
manual.)

In Case of Malfunction

Never continue to use the instrument if there are any symptoms of malfunction such
as unusual sounds, smell or smoke coming from the instrument. Immediately remove
the power plug from the power outlet and stop further use of the instrument.

If such abnormal symptoms are present, contact your sales representative or the
nearest YOKOGAWA service center.

Ground
Always ground this instrument during use to avoid electrical shock.

Power Cord

Be careful not to place heavy items on the power cord or to let the cord touch any
heater or high-temperature equipment.

If the cord is damaged, contact your product sales representative.

When disconnecting the power cord from the power outlet, always grasp the plug itself.
Never pull or jerk the cord.



2.4 Precautions for Installation Location

2.4 Precautions for Installation Location

To use this instrument correctly and safely, please install the instrument in locations with
the following characteristics.

M Installation Location

2-8

@ Place the Instrument where there is Good Ventilation

To prevent a rise in internal temperature, there are ventilation holes in the
instrument case. If the instrument must be placed in a restricted space with poor
ventilation, be careful to leave space on the left and right so that these ventilation
holes are not blocked.

Also, never block the top cover ventilation holes.

At least 5cm At least 5cm

. /
_
_

%
7

Figure 2.3

@® Avoid Flammable Materials

The instrument is designed to dissipate internal heat from the ventilation holes and
heat sink at the rear.
Do not place any flammable materials such as paper, etc. near the instrument.

Avoid Direct Sunlight or a Heat Source

Placing this instrument in direct sunlight or near a heat source may deform the case
or cause malfunction or instrument failure. Select a location in which the temperature
is near normal room temperature (23°C) with minimal fluctuation.

Seek Low Levels of Soot, Steam, Humidity, Dust or Corrosive Gases
Soot, steam, humidity, dust, or corrosive gases may cause malfunction or instrument
failure.

Avoid Placing near an Electromagnetic Field Source

If this instrument is used near an electromagnetic field source, the CRT screen may be
distorted by the electromagnetic effects, resulting in the destruction of data in a floppy
disk and malfunction. Do not place this instrument near magnets or devices that
generate a magnetic field.

IM 7021-31E
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Precautions for Installation Location 2.4

Select a Location with Limited Mechanical Vibration

Locations with significant levels of mechanical vibration may not only have bad effects
on the mechanical construction of the instrument, but also may prevent the printer
from recording normally. For installation of this instrument select a location with
limited mechanical vibration.

Select a Stable Location

Place the instrument on a stable, leveled surface. If the instrument is used while tilted
at an angle, or on a shaky, unstable surface, recording performance may be adversely
affected.



2.5 Connecting to the Power Supply

2.5 Connecting to the Power Supply

After determining where the instrument is to be located, connect the power cord supplied
with the instrument to the power connector on the instrument rear panel.

WARNING

M Before connecting the instrument to the power supply, ensure that the supply voltage
suits the specified operating voltage of the instrument (100 to 120VAC/200 to 240VAC).

B Make sure to use the power cord supplied by YOKOGAWA.

B Make sure to use the specified fuse (current, voltage and type). See Section 13.7,
“Replacing Power Supply Fuse” for fuse replacement.

To connect the power supply, proceed as follows:

Make sure the power switch of the main unit is OFF.
Connect the plug to the power connector of the main unit.
Then plug into the main outlet.

Cadi e

e
/ Power connector
1~

\ Power cord
Connecting plug \
to AR1100A/AR1200 ~ Connecting plug \

to the power supply

Figure 2.4 Connecting to the Power Supply
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Power Switch ON/OFF 2.6

2.6 Power Switch ON/OFF

The power switch is located at the lower left of the front panel of this instrument.
Press this switch firmly once to turn power ON ; press it again to turn power OFF.

L

Figure 2.5 Power Switch ON/OFF

Notes

M Measurement data and computation data in the memory are lost when power is turned
OFF.

B After pressing the power switch, wait at least 10 seconds before pressing the switch
again.

B When power is turned OFF, the battery backup function stores the following setting
conditions immediately prior to power OFF in the main memory:
e Panel setting conditions
e Clock
When power is turned ON again, this instrument recovers the settings made immediately
prior to power being turned OFF.

B Battery backup is supplied by a lithium battery installed in this instrument. Battery life

is approx. 10 years (at ambient temperature 23°C). If battery voltage falls below the rated
value, the message “Battery exhausted” is displayed.
When the message is displayed, the battery backup function doesn’t work. When power is
turned ON again after power is turned to OFF, panel setting condition and internal clock
turns to initial setting. The other function like measurement can be executed normally.
Since the lithium battery is internally installed in the instrument, it must be replaced by
YOKOGAWA. Contact your sales representative or the nearest YOKOGAWA service
center. (See the back cover of this manual.)
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2.7 Connecting Input Signals

2.7 Connecting Input Signals

B Analog Input

The analog input terminals are located on the instrument rear panel. The analog input
terminals are for channels 1 to 8 on the 8-channel model, channels 1 to 6 on the 6-
channel model and channels 1 to 4 on the 4-channel model.

All channels are isolated each other, and are also isolated from the instrument case.
Input impedance is approx. 1IMQ (in parallel with approx. 22pF).

Logic Input (Relevant Models Only)

Logic input has channels A and B. One channel consists of 8 points, i.e., a total of 16
points can be input.

The supplied logic probe is used for connection with measurement points. The alligator-
clip cable and IC-clip cable can be selected for connection between measurement points
and logic probe.

TTL level input or contact input is selectable using the switch on the logic probe.

Logic input connector / Analog input connector

2-12
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Connecting Input Signals 2.7

Notes

M Analog input impedance is approximately 1MQ (in parallel with approx. 22pF). Use a
signal source whose resistance “R” (including the connecting lead-wire resistance) is less
than 500Q. If the signal line resistance is 500Q or greater, the 2nA bias current must be
taken into account.

M Do not use inputs with the analog input signal voltage “Vin” higher than 90Vrms and
130Vpeak. The input circuits may be damaged if the input signal voltage exceeds 90Vrms
or 130Vpeak.

B Do not use inputs with a common mode voltage “Vem” higher than 250Vrms and
350Vpeak. The input circuits may be damaged if the common mode voltage exceeds
250Vrms and 350Vpeak.

B In the case of temperature measurement, use of terminals with high thermal capacity
(clip, tip-type) may cause fluctuations in the terminal temperature, introducing reference
junction compensation errors. Therefore, connect thermocouple element wires directly to
the input terminals.

H
OH DC -4
< R<500Q Input terminal
Input terminal section
section vin AC
T L
1 l il

Vin<90Vrms and 130Vpeak
Vem <250Vrms and 350Vpeak

WARNING

B Take care to avoid electrical shock when using signals which have different common mode
voltages. Also, to avoid electrical shock, make sure to ground before using this
instrument.
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2.7 Connecting Input Signals

H Logic Probe (Model: 7029 11)
1. Overview
Logic probes are connected to the main unit logic 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.

2. Component Names

@ Input Selector Switch :  Used to select input type of either TTL level
input (TTL) or contact input (CONT).
@ Connection Lead (Alligator clip) : Connected mainly to the contact circuit and

consisting of eight signal lines (red) and eight
GND lines (black).

@ Connection Lead (IC clip) :  Connected mainly to the electronic circuit
and consisting of eight signal lines (red) and
two GND lines (black).

@ 26-pin Connector : Connected with the main unit logic input
connector.

2-14 IM 7021-31E



Connecting Input Signals 2.7

3. How to Use

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

(2) Set the input selector switch. For TTL level input, a voltage higher than the
threshold level of approx. 1.4V sets logic “1”. For Contact input, shorting signal
lines and GND lines set logic “1”.

(3) Turn the main unit power switch OFF.

(4) Connect the 26-pin connector to the main unit logic input connector.

(5) Turn the main unit power switch ON.

(6) Connect individual lead clips to the measurement points.

4. Specifications (When Connected to AR1100A /AR1200)

Input type :  Common GND within the same probe
Floating between recorder and probe

Number of Input Points : 8

Allowable Input Range : 135V

Input Impedance 1 10kQ or more

Threshold Level . Approx. +1.4V

Input Method :  TTL level or contact input (switching type)

Withstanding Voltage :  Between logic probe and case; 500VDC for 1 minute

Insulation Resistance : Between logic probe and case ; 10MQ or more at
500VDC

Notes

B If the logic probe is not connected to main unit, waveform becomes “1” (High).

Cautions

M Do not fail to confirm the selector switch setting before connection.
M 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 hava different common voltages.

B When the 26-pin connector is connected to or removed from the main unit logic input
connector, the main unit power switch must be turned OFF.

B Never attempt to modify (extension, etc.) the connection lead.

WARNING

B The allowable input range (£35V, including common voltage) must be strictly observed.
Otherwise, the logic probe and main unit may be damaged.
Also note that applying a voltage which exceeds 500V may cause electrical shock.
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2.8 Loading Chart Paper

2.8 Loading Chart Paper

B Loading Chart Paper

Lift the printer cover on the top
1 of the instrument by pulling the
knob.

Move the release lever in the
direction of the arrow.

Pull the end of the roll of paper
3 out toward you, mate the

projection on the left flange with
the slot on the roll and push the

@ left and right flanges into the roll.
[ON

2-16 ™M 7oz>1-315
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End of paper

Static brush
A

Platen

Paper roll

éheck parallel
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Loading Chart Paper 2.8

Orient the roll with the left
flange pin on top and insert the
roll into the holder.

Press the flanges on both sides
until you hear a click.

Insert the paper under the platen,
and push it through until 2ecm
comes out of the top.

Pull the paper out so that the
sides of the paper are parallel to
the flanges.
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2.8 Loading Chart Paper

10

Move the release lever in the
direction of the arrow.

Pull the paper toward the front
and close the cover. Press the
knob to lock.

Turn the power ON and press the
25 to verify that paper feeds
correctly.
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B Replacing Chart Paper

Tape

1

i

A

IM 7021 -

31E

Loading Chart Paper 2.8

To remove the paper roll, pull the
roll removal tape.

If a small amount of paper
remains on the roll, the roll can
be grasped directly to remove it.

If you wish to use a roll of paper
that has been used before, cut the
ends of the roll paper as shown in
the diagram to facilitate insertion
into the printer.



2.8 Loading Chart Paper

Notes

B When Storing Unused Chart Paper

@ Chart paper stored in the rolled state under normal conditions should not be affected
by external conditions.
The temperature at which chart paper begins to discolor is approximately 60°C. For
long-term storage, store the paper in a cool, dark, dry location.

@ If exposed to bright light for a long period, the outer surfaces of the paper tend to
become discolored.
Be careful not to expose the paper to bright light if the packaging has been removed.

B When Using New Chart Paper

@ Recording may be uneven on the area of the paper where the tape has been attached.
Avoid using this area.

B When Storing Chart Paper Used in Recording

@ Chart paper that has been used in recording has a tendency to fade if exposed to high
temperature, high humidity or bright light.
Store the recorded chart paper in a cool, dark, dry location, or make a copy and store
the copy. '

@ Avoid leaving the recorded chart paper exposed to direct sunlight for a long period.

® The paper surface can become discolored by the frictional heat if it is rubbed
vigorously with a hard object.

M As for chart paper, our roll paper No. B9879AJ) should be used.
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2.9 Date and Time Setting

Date and Time Setting 2.9

Function

Sets date and time of the internal (~
clock. Memory

N

Sample: 10@kHz Trig: Free

The procedure below sets date and
time to 13:20, March 25, 1992.

Date : 928325
Time : FEHEHN

Procedure

MisC
1.

|

The MISC panel appears.
Next

M

The soft key menu changes.
Time

&

The date and time setting panel
appears.

Set

4. Key in the following on the ‘o
alphanumeric keypad.

ENTRY

5. Then key in the following on the alphanumeric keypad.

1 3 2 0 0 0
) ) O e /e, /e
—— T/ T—/ T/ T—— T——

ENTRY

6. Set
Pressing this key sets the values entered.

Notes

B The internal clock is backed up by lithium battery installed in the instrument. Battery
life is approx. 10 years (at ambient temperature 23°C). When battery voltage falls below
the rated value, the message “Battery exhausted” is displayed.
When the message is displayed, the battery must be replaced. Since the lithium battery is
internally installed in the instrument, it must be replaced by YOKOGAWA. Contact your
sales representative or the nearest YOKOGAWA service center. (See the back cover of

this manual.)

Even though the message “Battery exhausted” is displayed, functions like measurement or
recording works except the backup function of internal clock and setting value.

IM 7021 -31E






hapter 3

Here we explain the basic procedure of the memory mode.
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3.1 Operation Flow

3.1

Operation Flow

The following chart outlines the flow of operations.

Power ON

Input Connection

Mode Setting

Range Setting

Trigger Setting

Program Setting

Display Format Setting

Sampling Rate Setting

Trigger Mode Setting

Measurement

Hard Copy of CRT Screen

End

Connect signal to be measured to the input
connector.

Set mode to memory mode.

Set input coupling, input range, input filter and
thermocouple for each channel.

Set trigger conditions.

Set programs (computations).

Set the display format for measured data on the
CRT screen.

Set sampling rate.

Select “Free”, “Single” or “Repeat” as triggéer mode.

Press the START key to start measurement.
Press the STOP key to stop measurement.
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Basic Operations 3.2

3.2 Basic Operations

This section describes basic operations in the memory mode in an example that follows
through the procedure to measure a 2Vp-p, 200Hz sine wave from a function generator. The
explanation covers model 7021A 61 (64kW /ch) provided with logic input in addition to 6-
channel analog input.

(1) Initializing Settings and 4 N\
Acquisition Memory Memory Sample: 10QKHz Trig: Free
Return settings and
Acquisition Memory to the
initial values.

MISC

Initialize settings

Select | Next
The menu changes.
3. Select
The menu changes.
4. Select
The panel as shown to the
right appears.
5. Select .
Settings are initialized.

(2) Input Connection
Connect the function
generator output to channel
1 of the main unit analog
input connector.
Input a 2Vp-p, 50Hz sine
wave.

(3) Mode Setting -
Set Mode to “Memory”, set _
memory size to 4kW and emory Sample: 100kHz Trig: Free

: “« 3 Mode .
averaging to “off”. ] tode : [T |
MODE
Presse— . Heaors

. - Select . Memory size : 1k
Sequential : off
Select .

off

Select | off | . Averaging
Averaging : off

5
Al )
3. | e . . . )

~N

¢
wn
@
—
(¢}
o
o+

ST SIS

4. (mraam wxea j
5. | e EET . J

IM 7021-31E 3-3



3.2 Basic Operations

(4) Range Setting

Set channel 1 Input to “AC”,
Range to “6V” and Filter to
“Auto”.

Set Input for channels 2 to 6
and channels A and B to
“off”.

RANGE

1. Press .
2. Set channel 1 as follows.

@ Select )
@ Select )
Q@ Select )

3. Select for channels 2
to 6 and channels A and B.

4 A
Memory Sample: 18@kHz Trig: Free
Mode
l Mode : Memory |
— Memory
Memory size : 4k
Sequential : off

r Averaging

Averaging Hlof f

of f Lin EXD
N\ J
Panel After Completing Setting

4 A
Memory Sample: 180kHz Trig: Free
I

ch Input Range Filter

1 60U of f

2 DC (&3] of f

3 oc (=%Y) of f

4 c 6oV of f

S C 60U _off

6 Dc v of f

a of f

=3 of f

2.0
2.2

2.@ (wEm wEmm

3

Vs

i
g

Sample: 1@0kHz Trig: Free

/2N U R

Filter
futo

Input Range
of f
of f
off
of f
of f
of f

Sf f

@ D O O A W N =

of f

\§

Panel After Completing Setting
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Basic Operations 3.2

(5) Trigger Setting 4 ™

Set the trigger mode Trigger Menory Sample: 10@kHz Trig: Free
« » . —— Trigger mode

source to “Int”, Pretrigger to Trigoer source

“0%” and Trigger AND /OR Pre trigger  :  B%

to “AND”. " Trigger ADOR : OR

Set analog trigger 1 to “on”, analos trigger

set the trigger 1 Source B Trig no. onfoff  Souree ch  Stope teve

channel to “1”, the Slope to

. . 2 of f
“Rise”, and the trigger Level s off
to “0%”. Set triggers 2 to 6 . i
to “off”. °
TRIGGER Logic trigger
1. Press——. [ 'Trag'm. oveff  Sarcech 8 T 65 4321
[}
2. Select | Int |, 6 of f
3. Select [ 0 |.
4. Select m. 2.\ J
5. Set trigger 1 as follows. 3. L-_ | 12 | | 40| |60 |
@ Select : o]
4.
@ Select .
)
@ Select . 5.0
Use the alphanumeric 5.0 T 6 | J
keypad to key in
5.0
0 0 0 0 .
N— N—_— N——— N—
ENTRY 6
. .
6. Select for triggers 2 - ~\
to 6.
Memory Sample: 100kHz Trig: Free
—— Trigger mode
Trigger source : Int
Pre trigger : 2%
Trigger ANDOR : AND
— Analog trigger
Trig no. onvoff Source ch Slope Level
1 on 1 Rise %
2 of f
3 of f
4 of f
—— Logic trigger
Trig no. onvoff Source ch g8 765 4321
S of f
6 of §]
of f

§ y,

Panel After Completing Setting
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3.2 Basic Operations

(6) Program Setting

Ll A

Set the program mode to
“off” and W1 to W8* to
“channel 1”.

PROGRAM
Press .

—_—
Select .
Select .
Select in the same

way for W2 to W8.

For 4-channel model:
W1 to W4

For 6-channel model

(including logic input):
W1 to W6

-

Memory

N

Sample: 180kHz Trig: Free

'—— Program

Program :

— Expression

Wi=1
We=2
W3=3
Wa=4
Wo=5
We=6
W7=A
Ws=B

Expression '

9 of f
AN

J

3,““)

4_1---_-_)

s

~

Sample: 180KHz Trig: Free

Memory
]—— Program

Program : off

]

— Expression

Wi=1

Expression

-

J

Panel After Completing Setting
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(7) Display Format Setting
Set the display format Mode
to “Single”, Scale to “off”,
Display G1 to “W1” and G2
to G8 go “off”.

ISPLAY
FORMAT
IS——

|

Select | off

Select for G1.
Select for G2 to GS8.

Press

.
wn
[¢)
—
@
o
.

S N N

.

(8) Sampling Rate Setting
Use the cursor keys or rotary
knob to set the sampling rate
to “10kHz”.

SAMPLE
1. Press 2%
2. Set the sampling rate to
“10kHz” using the cursor
=
keys <<= &> or rotary

<=

knob @ .

IM 7021-31E

Basic Operations 3.2

4 ' N
Memory Sample: 10@kHz Trig: Free
Display format
I— Display mode : Scale : off J
Display Scale
Graph : Wave
Gl : W1
G2 : We
G3 : W3
G4 : W4
G5 : WS
G6 : W6
G7 : W7
G8 : W8 -
‘
2, _ y
3. . j

4_l
5 Next

(~ ™
Memory Sample: 180kHz Trig: Free
Display format -
{_ Display mode : Single Scale : off I
— Display Scale
Graph : Wave
Gl = Wi
G2 : off
G3 : off
G4 : off
G5 : off
G : off
G7 : off
8 :
- J
Panel After Completing Setting
( A
Memory Sample: Trig: Free
Display format
I‘— Display mode : Single Scale : off |
—— Display Scale
Graph : Wave
Gl : Wl
G2 : off
G3 : off
G4 : off
G5 : off
G6 : off
GT7 : off
G8 : off
- J




3.2 Basic Operations

(9) Trigger Mode Setting

Set the trigger mode to
“Single”.

TRIGGER
Press %.

Select | single ] .

(10) Measurement Start

Use % to start
measurement. Here, the

waveform is captured only
once to 4kW memory at a
sampling rate of 10kHz.

START

Press &= . The lamp lights.

Since the input is already
connected, the trigger is
tripped immediately. After
data is captured to memory,
the lamp switches off, the
instrument changes to STOP
status and the waveform
appears on the CRT screen.

If the trigger is not tripped, press

( A
Memory Sample: 1@kHz Trig:
Display format
| Display mode : Single Scale : off

r——' Display Scale
Graph : Wave

Gl : W1
: off
: off
: off
: off
: off
: off
: off

8 38 &8 8 8 8

Repeat

- J
( A
Memory Sample: 1@kHz Trig: Single|
2Zoom+: x1.0 2o0m?: x1.0
1 1 6.000Y

-

Ay

g and then

= to forcibly stop measurement (see

Section 4.15, “Forcible Stop of Measurement”).

(11) Hard Copy of CRT Screen

Use the COPY key to make
a copy of the CRT screen.

Press % . This outputs a
copy of the panel displayed
on the CRT screen to the
built-in printer.

N T

Memory Sample: 18kHz Trig: Single|

1 -6. 000
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hapter 4

Memory Mode/

Here we explain the procedure for capturing data to memory.

4.1 Measuring (Sampling) Procedure Outline .....................
42 Mode Setting .....ouiiiiiiiii i e
43 Memory Size Setting ....cuiuiiiiiiiii it
4.4 Setting of Memory Partitioning ..........coiiiiiiiiiii....
4.5 Setting of Averaging ......ciiiiiiiiiiiiiiiiii i

4.5.1 Setting of Linear Averaging ........c.ceeeuveueenennnn.

4.5.2 Setting of Exponential Averaging ....................

4.6 Setting of Input Coupling, Input Range, input Filter

and Thermocouple ....iuvniiiiiiiniiiiiiieieeenenenenannns
47 Trigger Setting ...oeiuiiiiiiiiiiiiiiiii ittt
4.8 Setting PROGRAM (Computations)to OFF .............cc.u.n.
49 Setting PROGRAM (Computations)to ON .....................
4.10 Setting of Display Format .........cccoiiviiiiiiiniinennennn.
4.11 Setting of Display Scale ........ciiiiiiiiiiiiiiiiniieianen,s
4.12 Setting of Sampling Rate ........ccciviiiiiiiiiiinennnnnnnn.
4.13 Setting of Trigger Mode .......c.cviiiiiniiiiiiieiiinienannn.
4.14 Measurement Start and StOP ....coviniiinniiiiininnenananns
4.15 Forcible Stop of Measurement .........ccoiviiiiieninnnnnn..
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4.1

Measuring (Sampling) Procedure Outline

4.1 Measuring (Sampling) Procedure Outline

This section describes the memory mode procedures from conversion of the input signal to a
digital signal by the A/D converter through to data capture using memory (memory
sampling).

B Setting Related to use of Memory

By setting memory size and dividing the memory into blocks, data can be captured each
time the trigger is tripped.

Setting Averaging
Linear averaging and exponential averaging are provided. Averaging is effective for
eliminating random noise when periodic signals are measured.

Setting Input Conditions

Select DC input coupling, AC input coupling or thermocouple input coupling. Also select
input voltage range type of thermocouple to be used, and low-pass filter for each analog
input channel.

Setting Trigger
Specify trigger conditions. For analog input, a combination trigger (AND/OR) of up to four
channels (two more channels for logic input) is usable.

Setting PROGRAM (Computation)
Expressions for various computations such as the four basic arithmetic operations,
differentiation, etc. can be programmed.

Setting Waveform Display Format

The waveform display format can be selected from Single, Dual, Quad, and X-Y.
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Mode Setting 4.2

4.2 Mode Setting

Function

The first step is to select memory mode or recorder mode.
Here, select memory mode.

Procedure
MODE N
L. == ( , h
: Sample: S@kHz Trig: Free
The mode setting panel appears. ik PN we =
z | =
Memory mode is selected. ——  Memory
Memory size : 1k
Sequential : off
— Averaging
Averaging : off
| FFT |
\_ J
IM 7021-31E



4.3

Memory Size Setting

4.3 Memory Size Setting

Function

Select the memory size for waveform data capture for each channel.

B Memory Linkage

This instrument allows the odd- and even-numbered channel memories to be linked
together to double the even-numbered channel’s memory size. In this case, the even-
numbered channels cannot be used.

For example, if this instrument is a 8-channel, 64kW /ch model, then a memory size of
125kW can be used for channels 1, 3, 5 and 7. However, channels 2, 4, 6 and 8 cannot be
used during that time.

This function can be automatically set when a “Memory size” value of 125kW (for the
64kW /ch model) or of 1MW (for the 512kW /ch model) is selected.

B Logic Input Memory Linkage (For Relevant Model Only)

If memory linkage is set, channel A memory size is doubled and channel B cannot be
used.

Example for a 64kW/ch model:

Channel 1 | 6akwW |
Channel 2 | 6akW |
‘ emory Linkage
Channel 1 | l 125kW

Channel 2 Unusable
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Memory Size Setting 4.3

Procedure

1. Mooe r N

The mode setting panel appears. Moty e Sample: SQKEz Trig: Free

2. Move the menu cursor to || Mode  Memory |

“Memory size” using cursor keys Memory
= B .

. Memory size

Sequential : off

3. Select the memory size for each
channel using soft keys.
For 64kW /ch model:
(1k / 2k / 4k / 8k / 16k / 32k / 64k /
125Kk)
For 512kW/ch model:
(1k/2k/ 4k / 8k / 16k / 32k / 64k /

125k / 250k / 500k / 1M)
' . J

— Averaging
Averaging : off

Notes

B Memory Capacity Limitations According to Use
This instrument is available in two models with memory capacity of 64kW /ch and
512kW /ch. The memory capacity is however reduced when using the memory partitioning
function, the averaging function, or the computational processing function.
Basically, using the averaging function or the computation processing function reduces
memory capacity to one-fourth. Using both the averaging function and the computational
processing function together reduces memory capacity to one-eighth.
Restrictions related to the use of memory capacity are given on the next page. Priority
order is as follows : 1. Memory linkage, 2. Memory partitioning, 3. Computational
processing, and 4. Averaging functions.
For example, even if you attempt to carry out computational processing and averaging at
the same time there will be occasions when it is not possible to use the averaging
function due to memory capacity limitations.

M If the memory size and the number of blocks are changed, earlier measured data is reset.
B If the current measured data must be preserved, save the data on IC memory card or

floppy disk (option), or set block protect mode (see Section 8.12, “Protecting Data in
Blocks”) to “on”.
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Restriction 1.

4.3 Memory Size Setting

When using
memory linkage. o [Tttt TET T T 1
Restriction 2. 1 Restriction 3. 1
1 ]
When not using When using H When using |
memory linkage. memory ' memory '
partitioning : partitioning :
1 ]
1 I
! When not using | |
: computational :
| processing ]
S —— 4
| S et e 1
Restriction 4. ' Restriction 4.0 :
I 1
When not using : When not using When using :
memory ' computational averaging !
partitioning : processing :
: When not using :
1 averaging i
b T ______ J
P e e e e e e e e e e e e e —————— "
i Restriction 4.9 |
1 1
: When not using When using :
' computational averaging !
: processing :
! When not using !
i averaging ]
e eI . H

Restriction 1.: If memory linkage is in use, then the memory partitioning, averaging, and
computational processing functions cannot be used.

If memory partitioning is in use, then the averaging function cannot be used.
If memory partitioning is in use, then whether or not the computational
processing function can be used depends on the instrument’s memory capacity,
specified memory size, and number of blocks. The following shows the

relationship between these.

Restriction 2.:
Restriction 3.:

Memory Capacity 512kW/ch Model 64W /ch Model

No. of Sequentially Saved Blocks No. of Sequentially Saved Blocks
Selected Selected
Memory | 4 8 16 32 64 | 128 Memory | 4 8 16 32 64 | 128
Size Size
1k O]l |00 |10 ]O0 1k O |10 | O | x X -
2k O|O0O |0 | O] O X 2k O | O X X - -
4k OO |0 | O X X 4k O X X - - -
8k o]0 |O X X - 8k X X - - - -
16k O | O X X - - 16k X - - - - -
32k O X X - - - 32k - - - - - —
64k X X - - - - 64k - - - — - -
125k X - - - - -
250k - - - - - - O : Computations can be processed
500k — — _ _ _ _ X Computations cannot be processed
- Setting not possible
(M 7021-31E



Restriction 4.: If the memory partitioning function is used
@ If the computational processing function is used, then whether or not the
averaging function can be used is determined by the instrument’s memory

capacity and selected memory size.

Memory Capacity 512kW /ch Model

64 kWi/ch

Memory Size Setting 4.3

Model

Selected
Memory
Size

Averaging

Size

Selected
Memory

Averaging

1k

1k

2k

2k

4k

4k

8k

8k

16k

16k

32k

64k

32k

64k

125k

250k

500k

X |[X[X[O|O[O|O|O|O|O

X [x|x1O|O|O|O

O
X

Averaging can be used
Averaging cannot be used

@ If the computational processing function is not used, then whether or not the
averaging function can be used is determined by the instrument’s memory
capacity and specified memory size. The following shows the relationship
between these.

Memory Capacity 512kW/ch Model

Selected
Memory
Size

Averaging

1k

2k

4k

8k

16k

32k

64k

125k

250k

500k

X[X1O]1O[O|O[0O|O[0O]O

IM 7021 -31E

64kW /ch Model

Size

Selected
Memory Averaging

1k

2k

4k

8k

16k

32k

64k

X|x|OlO|O|O|O

O
X

Averaging can be used
Averaging cannot be used



4.4 Setting of Memory Partitioning

4.4 Setting of Memory Partitioning

Function

Partitions the memory into a specified number of blocks, and captures a block of waveform
data into each block, in sequence, each time that a trigger is generated.
The number of blocks can be selected from among 4, 8, 16, 32, 64, and 128. Note that the
number of partition blocks available will differ according to the model.
For example, for the 64kW /ch model, if the memory size is 1kW for each block, a maximum
of 64 blocks can be measured.
Example for 64kW /ch model : Memory size=1kW, No. of blocks =64

Channel 1

Block 1

Block 2

Block 3

Block 62

Block 63

Block 64

1kw

Memory size

64kW total

I~

B Differences in Data Capture According to Trigger Mode
@® When Trigger Mode is Free
Data is captured to the blocks one at a time, each time% is pressed.

Block 1

Block 2

Block 3

Block 4

START

START

@® When Trigger Mode is Single

After

START

satisfied.

STAR

I &5

START

START

satisfied. Data is captured to the blocks one at a time in this way.

&= is pressed, data is captured to block 1 when the trigger conditions are

is pressed again, data is captured to block 2 when the trigger conditions are

Block 1 Block 2 Block 3 Block 4
4 A A A
START . START . START . START .
— Trigger — Trigger Trigger — Trigger
@® When Trigger Mode is Repeat
After % is pressed, data is captured to the blocks sequentially, one at a time, each
time the trigger conditions are satisfied. This stops when data for the last block is
captured.
Block 1 Block 2 Block 3 Block 4
A A )
START Trigger Trigger Trigger Trigger
Note: If % is pressed again after data has been captured to the last block, data for

all blocks is automatically reset, and data is again captured beginning from block

1.

If block protect mode is “on”, data is not automatically reset and no data can be
captured (see Section 8.12, “Protecting Data in Blocks”).
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Setting of Memory Partitioning 4.4

Procedure
1. HooE : e \

The mode setting panel appears. el ode Sample: SBiiz Trig: Free
2. Move the menu cursor to [ Mlode : Temory : |
“Sequential” using the cursor r Memory
keys @
3. Sequential Sequential  : on
Select whether or not to partition No. of blocks : I

memory (off / on).
everaai
Select | on | . — o
Averaging : off

4. No. of blocks
Select the number of blocks into
which to divide the memory (4/
8/16/32/64/128). s

Memory size : 1k

Notes

| Relationship Between Instrument Model, Memory Size, and Number of Blocks
See Section 4.3, “Memory Size Setting”, concerning the relationship between instrument
model, memory size, and number of blocks.

B Memory partitioning cannot be used when memory linkage is in use (see Section 4.3,
“Memory Size Setting”).

B If any of the following setting items is changed while data is being captured to a
particular block or while waiting for a trigger, the next data capture is performed
beginning from block 1 after earlier captured data has been reset.

® Memory size

® No. of blocks

e Input range

® Sampling rate
If the current measured data must be preserved, save the data on IC memory card or
floppy disk (option), or set block protect mode (see Section 8.12, “Protecting Data in
Blocks”) to “on”.
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4.5 Setting of Averaging

4.5 Setting of Averaging

Noise will be present to a greater or lesser extent in the measurement of actual signals.
Therefore, the signal to be measured is sometimes hidden in the noise. In the case of random
noise, the noise components can be decreased almost to zero through averaging with only the
periodic waveform signals being extracted. This function is called averaging (averaging
computations).

The main unit provides linear averaging and exponential averaging.

VAV

Signal corrupted by noise Result after averaging

Linear Averaging

This is also called serial addition averaging. Since  signals are continuously averaged,

even if the averaging is aborted, averaging performed up to that time is effective.

The number of cycles for averaging can be selected from 4, 8, 16, 32, 64, 128, and 256.

Linear averaging is carried out according to the following formula.
An={tn-1)*A,_1+Z,}/n :

n : Number of averaging cycles
A, : Measured value averaged over n cycles
Z, : n’th measured data

Exponential Averaging

Exponential averaging gives greater weight to the most recent data, reducing the weight

of each previous data measurement exponentially.

The value of weight depends on the attenuation coefficient.

The coefficient can be selected from 4, 8, 16, 32, 64, 128, and 256.

Exponential averaging is carried out according to the following formula.
Ap={(N-1)*A,_1+Z,}/N

N . Attenuation coefficient

n : Number of averaging cycle

An : Measured value averaged over n cycles
Z, : n’th measured data sample
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Setting of Averaging 4.5

Notes

IM 7021-31E

Averaging cannot be performed if memory is partitioned.
Averaging cannot be performed if memory linkage is performed.
There are instances in which averaging cannot be performed, this depending on memory

capacity, specified memory size, and whether or not computational processing is
performed. For details, see restrictions described in Section 4.3, “Memory Size Setting”.



4.5 Setting of Averaging

4.5.1

Setting of Linear Averaging

Function

Linear Averaging

This is also called serial addition averaging.

even if the averaging is aborted, averaging performed up to that time is effective.
The number of cycles for the averaging can be selected from 4, 8, 16, 32, 64, 128, and

256. Linear averaging is carried out according to the following formula.

Ap={(a-1)*A,_1+Z,}/

n : Number of averaging cycles

Aq

Measured value averaged over n cycles

Since signals are continuously averaged,

Zy n’th measured data sample
Procedure
1‘ MODE 4 \
The mode setting panel appears. Mooy e Semplo: SAz Trig: Free
2. Move the menu cursor to | Tode : Tlemory |
“Averaging” using the cursor | __  jeoory
keys \E/ . Memory size 1k
3. Select “ Sequential : off
4. No. of data averages
Select the number of averaging
cycles. ——  Averaging
Averaging : Linear
No. of data averages :
A . 61
- _J
Notes
B When linear averaging is performed, select a trigger mode of either Single or Repeat. If
the waveform is not of a nature such that this results in averaging a signal that is
synchronized to the trigger conditions, meaningless data will be produced.
@® When Trigger Mode is Single
After % has been pressed, data capture begins when the trigger conditions have
been satisfied. Data capture continues for the specified number of averaging cycles and
~ measurement ends. Averaging is performed each time data is captured.
@® When Trigger Mode is Repeat
After % has been pressed, data capture begins when the trigger conditions have
been satisfied. If data is captured for the specified number of averaging cycles,
averaging results are reset when the next trigger conditions have been satisfied. This
is repeated until % is pressed.
| Pressing% while averaging is in progress stops measurement even if the specified
number of averaging cycles has not been completed.
For example, if four averaging cycles are specified, and S is pressed during the thlrd
cycle, the third averaging is performed and then measurement ends.
B For those cases in which averaging cannot be performed, please read the Notes on page 4-

11.
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Setting of Averaging 4.5

4.5.2 Setting of Exponential Averaging

Function

B Exponential Averaging
Exponential averaging gives greater weight to the most recent data, reducing the weight
of each previous data measurement exponentially.

The value of weight depends on the attenuation coefficient.

The coefficient can be selected from 4, 8, 16, 32, 64, 128, and 256.
Exponential averaging is computed by the following formula.

Ay={(N-1)*A,_1+Z,}/N

N : Attenuation coefficient
n : Number of averaging cycles
A, : DMeasured value averaged over n cycles
Z, : n’th measured data
Procedure
1. MODE e \
The mode setting panel appears. remory  rode — Sample: St Trig: Free ]
2. Move the menu cursor to [ il
“Averaging” wusing the cursor —  Memory
keys \S/ . Memory size : 1k
3. Select m Sequential  : off
4. No. of data averages
Select the attenuation coefficient.
— Averaging
Averaging : Exponent
No. of data averages : HIE
I B E
N J
Notes
B When exponential averaging is performed, set the trigger mode to Repeat.
@ When Trigger Mode is Repeat
After% has been pressed, data capture begins when the trigger conditions have
been satisfied. Data capture and averaging continue each time the trigger conditions
are satisfied according to the specified attenuation coefficient. This continues until
STOP |
&= is pressed.
@® When Trigger Mode is Single
Since data is captured only once, it is meaningless to use a trigger mode of Single
when exponential averaging is selected.
® When Trigger Mode is Free
Since a signal which is not synchronized to the trigger conditions is averaged,
meaningless data will. be produced.
B For those cases in which averaging cannot be performed, please read the Notes on page 4-
11.
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4.6 Setting of Input Coupling, Input Range, Input Filter and Thermocouple

4.6 Setting of Input Coupling, Input Range,
Input Filter and Thermocouple

Function

This function is used to select the voltage input or thermocouple input for each channel.
For voltage input, select the combination of input coupling, input range and input filter.
For thermocouple input, select the type of thermocouple.

These settings can be changed while measurement is in progress.

B Input Coupling
Select DC or AC input coupling.

B Input Range
Select the input range from 0.06, 0.2, 0.6, 2, 6, 20 and 60V.

B Input Filter
Select the cutoff frequency of the input low-pass filter from off, Auto, 4kHz, 400Hz, 40Hz,
and 1.5Hz.
4kHz, 400Hz, and 40Hz correspond to a filtering of —24dB/oct. low-pass filter.
1.5Hz corresponds to —50dB (50Hz or 60Hz) line filter.
No filtering will be carried out if “off” is selected.
If Auto is selected, a filtering of —72dB/1.5fc is automatically set according to the
sample rate as shown below.

Sampling rate 100kHz | 50kHz | 20kHz | 10kHz | 5kHz | 2kHz 1kHz | 500Hz | 200Hz | 100Hz

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

Sampling rate 50Hz 20Hz 10Hz 5Hz 2Hz 1Hz 0.5Hz | 0.2Hz | 0.1Hz
Cutoff frequency (fc) | 40Hz | 40Hz | 40Hz | 40Hz | 1.5Hz | 1.5Hz | 1.5Hz | 1.5Hz | 1.5Hz

Note : Filter is off when external sampling is carried out.

M For logic input channel A and channel B, only on/off setting is provided.
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Setting of Input Coupling, Input Range, Input Filter and Thermocouple 4.6

B Type of Thermocouple

Following thermocouple can be used.

S;l:;;zd Ther'rrn;;:up le Measurement Range Remarks
R Type R 0.0 to 1760.0°C
S Type S 0.0 to 1760.0°C
B Type B 0.0 to 1820.0°C
K Type K —200.0 to 1370.0°C 0ld CA
E Type E —200.0 to 800.0°C Old CRC
d Type J —200.0 to 1100.0°C 0ld IC
T Type T —200.0 to 400.0°C 0ol CC
N Type N 0.0 to 1300.0°C NBS )
w Type W 0.0 to 2315.0°C OMEGA
L Type L (Fe-CuNi) —200.0 to 900.0°C DIN 43710
U Type U (Cu-CuNi) —200.0 to 400.0°C DIN 43710
Procedure
1. [RANGE 4 N\
The input coupling/ range / filter / Penory Sample: S@kHz Trig: Free
thermocouple setting panel e o opat Range Filter
, aipears. . - U o
. C
Channel is displayed. z Z :; jtz
3. Input
Select DC or AC input coupling ‘ e TypeT, orf
of voltage measurement, or s Tea Tope R orf
temperature measurement (Temp). 6 Tope S off
If a given channel is not to be A on
used, select “off” (off / DC/ AC/ 8 off
Temp).
4. Range
Set gthe input range of voltage
\ J
measurement or thermocouple
type used at temperature
measurement.
For voltage measurement (0.06/0.2/0.6/2/6/20/60V)
For temperature measurement (K/J/E/T/R/S/B/N/W/L/U)
5. Filter
Select the frequency of the low-pass filter from among the frequencies given below. Note
that if “Auto” is selected, the frequency of the low-pass filter (—72dB/1.5fc) is determined
according to the sampling rate.
For voltage measurement (off/ Auto/4kHz/400Hz/40Hz/1.5Hz)
For temperature measurement (off/ 1.56Hz)
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4.6 Setting of Input Coupling, Input Range, Input Filter and Thermocouple

Procedure| ---Using the Soft Key Menu to Change Settings while Measurement is in Progress
1. Press ée=5 while measurement is  (remwrs Semple: 1000tz Trio: Free )
. 200a~: x1.8  Zooml: x1.@ :
In progress. ; : ;
2 2.0 :
2. ch ' ‘
Pressing the channel select key
Sor € changes the channel
no. display. ]
3. Input — d
Each time the soft key is 2,000 : - S
pressed, the Input display —
changes as follows. R ' :
C | 4 oyt
DC AC Temp off e.2 10.90xs
I e R
4. Range Input Range Filter :
Each time the soft key is ch select ch up/down keyy )
pressed, the Range display
changes as follows.
When input=DC or AC
2 |
| 006 B 02 Pl os Bl 2 B 6 Pl 20 P e |
When input=Temp
[« bl e Bl be Bls bls pln B{wh{ B{v]
5. Filter
Each time the soft key is pressed, the Filter display changes as follows.
When input=DC or AC
v |
| off D Auto Pl akHz [ a0oHz P 4oHz [ 1.5Hz |
When input=Temp
| off B 15H: |
6. ENTRY
Changes are executed.
Notes
B Over-Range
In the case of voltage input, an input Over-range
greater than 110% of the input range is Piai
treated as over-range. 22V(110%) |- === ———Ac======——m—m oo
For example, if the input range is 20V, a 20vr
voltage of 22V or more or —22 V or less is
treated as over-range.
In the case of temperature measurement,
the range exceeded the measurement range -20vp N
is treated as over-range. _ZZV(HO%)V N 7
Over-range
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Setting of Input Coupling, Input Range, Input Filter and Thermocouple 4.6

B Setting of Even-Numbered Channels When Memory Linkage is being
used
Although it is possible to set values for the input coupling, range, filter and thermocouple
for even-numbered channels, this has no effect in practice.

B Changing Settings While Measurement is in Progress with Memory

Partitioned

If the input range is changed while measurement is in progress, all data captured to
blocks up to that point is reset after current data capture to a block has been completed
and data is again captured beginning from block 1 (when block protect mode is “off”). (For
block protect mode, see Section 8.12, “Protecting Data in Blocks.”)

Remarks

B DC Coupling

Measures the DC component + the AC component of the input signal.

/.\ /.\ AC component

DC component

0

B AC Coupling

Cuts the DC component of the input signal, and measures the AC component only.

@ Input characteristics of DC coupling and of AC coupling are shown in the figures
below.

<Input coupling frequency characteristics (with filter OFF)>

® For DC coupling ® For AC coupling
-3dB

Refer_ence Reference
amplitude _t—3d8 amplitude _A( i—3dB

DC 40kHz DC 1Hz 40kHz

B Reference Junction Compensation of Temperature Measurement
A thermocouple is measured by the difference in temperature between the metal junctions
at the instrument input terminal and the thermocouple junction at the measurement
point. This is called reference junction compensation.
AR1100A / AR1200 always executes the reference junction compensation, and displays or
records the actual temperature at the measurement point.
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4.7 Trigger Setting

4.7 'Trigger Setting

Function

Sets trigger conditions. Data can be captured after the conditions have been satisfied.

Internal / External Trigger Selection

Selects whether the trigger signal source is an input signal, or a separate external input,
with triggering on rising edges or on falling edges. If an external trigger is used, see
Section 8.20, “Using External Trigger”.

Pretrigger Setting

Sets the pretrigger area as a % of the memory size.

Trigger Condition AND/OR
For analog input, up to four trigger conditions (for the model with logic input, two more
conditions) can be set, and the AND or OR of these individual trigger conditions can be
used to trip the trigger.
@® AND triggering

A trigger to be tripped when all the trigger conditions are satisfied.

@ OR triggering
A trigger to be tripped when any one of the trigger conditions is satisfied.

Trigger Conditions for Analog Input (Include Thermocouple Input)
Up to four trigger conditions can be set.

A trigger source channel, trigger slope (rising edge / falling edge, or High / Low), and
trigger level are set for each trigger condition.

Trigger Conditions for Logic Input (For the Logic Input Models Only)
For either channel A or channel B, each bit can be set to “0”, “1”, “0” to “1” transition
(up:T), “1” to “0” transition (down: | ), or Don’t care (X).

Window Triggering
The window trigger, which can be applied with AND or OR triggering, is tripped when
the waveform enters/exits the set window.

Bi-Slope Triggering

The bi-slope trigger, which can be applied with OR triggering, is tripped by either the
rising edge or the falling edge of a particular signal.
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Trigger Setting 4.7

Procedure

1. [RIGGER -~ ~N

’ E . . . » HoH
Call up the trigger setting |remory e igger mode . ‘ Sample: SBkHz Trig: Repeat
panel. Trigger source : [

2. Trigger mode/Trigger source Pre trigger e
Select whether to use internal Trigger ADOR : OR
or external trigger signal source —— Analog trigger
(Int/Ext rise/Ext fall). Trigipo. omoff  Swreech S LG

3. Trigger mode/Pre trigger 2 of f
Select the length of signal 3 off
preceding the trigger to be 4 off i
retained as a % of the memory |—— "~
size (0/10/20/30/40/50/60/70 Trig no. onoff  Source oh 87654321
/80/90/100).

4. Trigger mode / Trigger AND / ° ort
OR Ext_risd
Select whether to take the AND - J
or OR of the trigger conditions
(AND/OR).

5. Analog trigger/Trig no.
Up to four trigger conditions can be set. Numbers 1 through 4 are displayed.

6. Analog trigger/on/ off
Select whether each trigger condition is to be disabled or enabled (off/ on).

7. Analog trigger/Source ch
Select to which channel the trigger source is set.

8. Analog trigger/Slope
Select whether the trigger is to be tripped on the rising edge or falling edge, or by a
High or Low state versus the specified trigger level (Rise/Fall/High/Low).

9. Analog trigger/Level
Set the trigger level as a percentage of the input range. Input from the alphanumeric
keypad in 1-percent increments from —100 to 100 and then press eo .

10. Logic Trigger/ Trig no.
Up to two trigger conditions can be set. Numbers 5 and 6 are displayed.

11. Logic Trigger/on/ off
Select whether each trigger condition is to be disabled or enabled (off/ on).

12. Logic Trigger/Source ch
Select channel A or channel B as the trigger source.

13. Logic Trigger/1 to 8

Set 0, 1, up(1:0-1), down (| :1—0), or X (don’t care) for each bit.

Note: Items 10 to 13 above apply to models with logic input only.
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4.7 Trigger Setting

Example of Setting | --- Analog Trigger

Set the trigger to be tripped on the rising edge of channel 1 at a level of 20%, with a
pretrigger of 50%. Also set the input range to 20V, and the memory size to 1kW.

Trigger source : Int

Pre trigger

50%

llnput range 20V |

Trigger AND/OR: AND

20V (100%) Trigger slope |

ITrigger level 20%

UP (rising edge)

-20V(-100%)

Trig no.1

on/ off on

Source ch 1

Slope Rise

Level 20%
Notes

B Trigger Point Discrepancy
The instrument determines at each sampling point whether or not the trigger conditions
are satisfied.
There will usually be some discrepancy between the level and time at the sampling point
where the measured data satisfies the trigger conditions, and the actual level and time at
which trigger conditions were in fact satisfied.

Measured waveform \

4V(20%) bomomeemme_ N
oV

500 points

Pretrigger 50%

- Memory size 1kW (1000 points)

V4 Ax
Trigger level
; At
Measurement points TTVD/ Ax Difference in trigger level
plodl At :  Difference in trigger point
-
e
o -
Sampling points Trigger point of measured data
I} 1 1 1 1
—Time \

Point when trigger conditions were in factsatisfied

When Trigger Condition is “Rise”

B Constraints when AND/OR Trigger is Set to AND

If more than one trigger condition is set, only one of those conditions can be a Rise or
Fall Slope trigger.
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Trigger Setting 4.7

M Trigger Level for Temperature Measurement
The following table shows the trigger level, according to the type of thermocouple, when
temperature measurement is performed by the trigger source. For example, when a Type
K thermocouple is used, the measurement range is from 1370°C to —200°C. In this case,
1370°C can be thought of as 100%, and —1370°C can be thought of as —100%. Therefore,
the measurement range on the minus side is —200°C, the setting limit is approximately

—15%.
Therl;'ifoec:iple Mea;:::egr:ent g::ﬁﬁegré‘::; Degrees per 1%
K —lgggzg Applr(zj()):/o -15% 13.7°C
J ! ;ggg Applroo(})f —18% 11°C
; - ggg(cz Applr(:g.% —25% 8°C
! - ;ggg Applr?)?f —50% 4C
R 17ng8 1083: 17.6°C
S 1768:8 108;: 17.6°C
B R 100 18.2°C
N 1308:g 10832 13°C
w B 100 23.2°C
. - gggzg Ap;r%?? —22% 9°C
v - ‘218828 Applr%?f —50% 4°C

There may be some difference between the temperature value (which is calculated by the
"% of the trigger multiplied by the temperature for each 1%) and the temperature value of
the actual trigger.
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4.7 Trigger Setting

Procedure| ---Changing Trigger Conditions while Measurement is in Progress
. TRIGGER . . '
1. Presse——= while measurement is Homors Somple: 1000% Trig: Single
Zoomw: x1.8  Zoomi: x1.8

in progress.
2. Trigger source -
Each time the soft key is
pressed, the Trigger source
display changes as follows.

> 1
I int |-}1Ext riseJ-}[Ext falll

3. Pre trigger
Each time the soft key is

pressed, the Pre trigger display 6.2 1805
h foll <Trigger no.1> ‘trigger no select ch up/down key»
changes as 1ollows. Source Pre trig on/off Source ch Slope Level=0%
L0 @ on |
N\ J

|t|—>|1o}->|20}+]30HaoHsoMsoH70H80|—>|90H1(£0|

The following items appear on the panel only when “Trigger source=Int".
4. Trig no.

Each time channel select key% oré is pressed, the Trig no. display changes.
5. on/off

Each time the soft key is pressed, the on/off display changes as follows.

I on |-}| off |

6. Source ch
Each time the soft key is pressed, the Source ch display changes.

7. Slope .
Each time the soft key is pressed, the Slope display changes as follows.

2 |
| Rise H Fall I—}I High H Low I
8. Level
| up l Idown I
Pressing the soft key once raises the Level 1%.

Pressing the soft key once lowers the Level 1%.
. ENTRY .
9. Pressinge——= changes the settings.

Note: Menus 6 to 8 are displayed only when menu 5 is set to “on”.
Menus 7 and 8 are not displayed when Trig no.=5 or 6 (logic trigger). (models with
logic input only)
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Trigger Setting 4.7

Example of Setting | --- Window Triggering (Application of AND triggering)

The trigger conditions are set in such a way as to create a window, so that the trigger is

tripped if and when the waveform enters that window.

This technique is useful to activate triggers and observe a signal when some abnormality

occurs.

Set measurement range to 20V and memory size to 1kW.

Trigger source : Int
Pre trigger ;o T0%
Trigger AND/OR: AND
— Trig no. 1
on/ off : on
Source ch 01
Slope :  High
Level 0 30%
— Trig no. 2
on/ off : on
Source ch 01
Slope :  Low
Level : 40%
IM 7021-31E

20V (100%)
Trigger level 40%
8V

Trigger level 30%
6V

ov

—-20V(-100%)

Trigger point

N

700 points

Pretrigger 70%

Memory size 1kW (1000 points)




4.7 Trigger Setting

Example of Setting | --- Window Triggering (Application of OR Triggering)

The trigger conditions are set in such a way as to create a window, so that the trigger is
tripped if and when the waveform exits that window.

This technique is useful to activate triggers and observe a signal when some abnormality
oceurs.

Set measurement range to 20V and memory size to 1kW.

Trigger source : Int 20V (100%)
Pre trigger 1 70%
Trigger AND/OR: OR 6V (30%) High
—— Trig no. 1 Trigger point

on/ off : on l

Source ch o1 ov }

Slope . High \/ i

Level i 30% }

-6V (-30%) . Low

g &

on/off :  on

Source ch o1 ~20V(-100%) 700 points

Slope :  Low D Pretrigger 70% g

Level t —30% - Memory size 1kW (1000 points) >

4-24 IM 7021-31E



Trigger Setting 4.7

Example of Setting | ---Bi-Slope Triggering (Application of OR Triggering)

When setting triggers for measurement in “Single” trigger mode for a transient phenomenon,
there are cases where it is not known whether to trigger on a rising edge or falling edge. Bi-
slope triggering is particularly effective in such cases.

Set measurement range to 20V and memory size to 1kW.

Trigger source : Int 20V (100%)
Pre trigger 1 T10% ™
] . rigger
Trigger AND/OR: OR point
— Trig no. 1
on/ off : on 2V(10%) fm=mmmmmmmmmsmmmmm e
I
Source ch :o 1 ov A
Slope :  Rise E
Level ;o 10% H
1
— Trig no. 2 E
on/off : on !
Source ch | 20V (- 100%) B 700 points _
Slope : Fall D Pretrigger 70% -
Level 1 10% Memory size 1kW (1000 points)
Remarks

B Pretrigger Function
In a waveform measuring instrument using A/D converters and memories, the signal
ahead of the trigger can be observed.
The function that allows observation of the signal ahead of the trigger is called the
pretrigger function ; the area before the trigger is called the pretrigger area.

Trigger level f—====-—=——————(F—---2 \

1
1

1

: Trigger
: point

I

1

- >

Pretrigger area

B AND Triggering

A trigger to be tripped when all set trigger conditions are satisfied.

B OR Triggering

A trigger to be tripped when any one of the set trigger conditions is satisfied.
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4.8 Setting PROGRAM (Computations) to OFF

4.8 Setting PROGRAM (Computations) to OFF

Function

Displays sampled waveforms without executing PROGRAM (computations).

Assigns a channel number to each waveform number.

Logic waveforms are displayed differently according to whether PROGRAM is “off” or “on”
(logic input models only).

Program off Program on

[\

JETT YT YRy

011100 011100
Procedure
1‘ PROGRAM f \
: : Sample: S@kHz Trig: Free
Program setting panel appears. Henory  ogran
2. Program l—— Program : J
Select . [ Expression Expression
3. W1 to W8* wi=t
Assign channel numbers to o2
waveform numbers (W1 to W8%) Lo

using the soft keys.

*  For 4-channel model: z:
- W1 toW4 o
For 6-channel model
. . Lo wr=A
(including logic input) :
W1 to W6 i
of f
g J

4_26 IM 7021-31E
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4.9 Setting PROGRAM (Computations) to ON

Function

B Allows computations to be performed on sampled measured data.
The following table shows the functions and operators available.
SIN, COS, and TAN are specified in radians.
Assign a computational expression to each waveform number.
The number of moving average points can be set from 10 to 128 (see Section 8.15,
“Computation Related Setting”).

B Up to four IC memory card data files can be subject to computation. In this case, it is
necessary to register IC memory card file names to M1, M2, M3, and M4 (see Section
8.15, “Computation Related Setting”).

However, this does not apply to logic input data.

B For Models with Logic Input
For logic input data, bit-by-bit (point-by-point) computation (Enter Al to A8, B1 to B8 to
the computational expression, each value is 0 or 1.) or channel-by-channel computation
using eight-digit binary numbers (Enter A or B to the computational expression and value
is decimal numbers 0 to 255) can be performed for channels A and B respectively.
The display of logic input waveforms differs according to whether Program is “on” or “off”
as shown below.

Program off Program on

IRV R YR YY Y

100

Type of computation Operator Example
Arithmetic computation (addition) + 1+2
Arithmetic computation (subtraction) - 1-2
Arithmetic computation (multiplication) * 1%2
Arithmetic computation (division) / 1/2
Note: The precedence of the four

arithmetic operators is @ *, /

@+, —
Square root SQR O SQR (1)
Common logarithm LOGO LOGQ)
Exponential EXPQ EXP(1)
Absolute value ABS( ABS (1)
Mean MEAN O MEAN (1)
Differentiation DIF () DIF (1)
Double differentiation DDIF () DDIF (1)
Integration INTG O INTG (1)
Double integration IINTG O IINTG (1)
Sine SIN SIN (1)
Inverse sine ASIN O ASIN (1)
Cosine COS O COS(1)
Inverse cosine ACOS () ACOS (1)
Tangent " TANQ TAN (1)
Inverse tangent ATAN (O ATAN (1)
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Procedure
1. PROGRAM - \
. : SOkHz Trig: R t
Program setting panel appears. MY ogram : Sample 1 & :I:m o

2. Program [ Progran : on o- 32%
Select on . [ Expression Expression }f g%

3. W1 to W8* W1=ABS (1) k- 2.0m
Input computational expressions. W=SIN2:2) ol
The following computational - 3:8;3?'.5

. 0.002
functions and symbols can be ua= = 0.200
. . _ S= 0.
input using the soft keys. o= - 0.0
we= .
2.000
| ass( | |oc( | | exe( ] - Eg'%
|SQR(| | SIN | [cos<| |TAN(| . ' oo
IAS‘N(| IACOS(I [ATAN(I I'V'EAN([ W e
l DIF( | IDDIF(I [xNTG(I IIINTG(I AN J
Use the alphanumeric keypad to input the “+7, “=”, “*”, “/” and “)” symbols.
P y

Press %to set the values.
* For 4-channel input model: W1 to W4
For 6-channel model (including logic model) : W1 to W6
FtoY
Enter constants using the alphanumeric keypad.
ENTRY
Press = to set the values.

Notes

Computational Expressions

@ Limitations on Number of Characters
Computational expressions can be entered up to 55 characters in length. If nothing is
entered for a computational expression, that waveform number is treated as having
been set to “off”.

@ Entering Constants
Numeric values should be assigned to the letters F to Y using the alphanumeric
keypad and then these letters F to Y entered in the computational expressions.
Numeric values cannot be entered directly into computational expressions.
The valid setting range for a constant, where “F” is the constant, is F=0.0, —1.00E —
30=F= —1.00E30, 1.00E—-30=F=1.00E30. The number of significant digits for entry
of constants is nine.

Example of Correct Input Example of Incorrect Input

W1=1«F F=1.600 W1=1x1.6

@ Entering a Channel No. or Block No. (If Memory is Partitioned)
Enter channel numbers using the alphanumeric keypad.
For example, for channel 1, enter “1” and for channel 2, enter “2”, using the
alphanumeric keypad.
If memory is partitioned, enter block numbers as follows.

Input Example

Channel No. —4—, ;| .9 e— Block No.
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Setting PROGRAM (Computations) to ON 4.9

If a channel number alone is entered when memory is partitioned, then the data from
the last previous measurement block captured before the computational expression was
entered will be used as the input.
For example, to sum the second block of channel 1 and the third block of channel 2,
set as follows:

W1l=1:2+2:3

® Computing Data on IC Memory Card

Up to four data files M1, M2, M3, and M4 on an IC memory card can be subject to
computations.

For registration of file names assigned to M1, M2, M3, and M4, see Section 8.15,
“Computation Related Setting”.

@® Notes on Use of Functions
Inside a computational expression, the functions DIF, DDIF, INTG, IINTG, and MEAN
must be the outermost elements. Also, these functions cannot be used more than once.

Example of Correct Input Example of Incorrect Input

W1=DIF (2+3+F) W1=DIF (2)+3+«F | W1=DIF (MEAN (2))

In the case of SIN, COS and TAN the contents of the brackets ( ) should be specified
in radians.

® Moving Average

When moving average is used, you can set the number of points in the moving
average.

The number of moving average points can be set from 10 to 128 (see Section 8.15,
“Computation Related Setting”).

Until data reaches the set number of points in the moving average, the average of the
values acquired up to that point is displayed.

If, for example, the number of moving average points is set to “10”, the data displayed
for the ninth point is the average of data points one through nine.

@ Treatment of logic input data in computational expressions

(For Models with Logic Input Only)

When logic input data is treated bit-by-bit, i.e., point-by-point, computational
expressions should be entered using bit numbers Al, A2, A3, A4, A5, A6, A7, A8, BI1,
B2, B3, B4, B5, B6, B7 and B8. Each data is computed as the value of 0 or 1.

When the data is treated channel-by-channel (i.e., in eight bit units), expressions
should be entered using channel numbers A and B. In this case, since a decimal
number is assigned to each bit as shown in the table below, the data is computed
treating A and B in the expressions as decimal numbers between 0 and 255.

J A8 A7 A6 A5 A4 A3 A2 Al
Bit Numbers BS B7 B6 B5 B5 B3 B2 B1
When set to “0” 0 0 0 0 0 0 0 0
When set to “1” 128 64 32 16 8 4 2 1
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4.9 Setting PROGRAM (Computations) to ON

@® Erroneous Computation Data (Illegal Data)
o Overflow when carrying out computations
When a computation is executed, computed values less than about —3.4X1038 or
greater than about 3.4X1038 are treated as illegal data.

® Values divided by zero
If, for example, a sine wave is input on channel 1, and another sine wave is input on
channel 2, and division is performed between them, those points that result in
division by OV are treated as illegal data.

|__—t="lllegal data resulting from division by
CH1 waveform ~_| T |« zero

® Square root of negative data
If a square root is computed on the data from channel 1, then the results of
computations carried out on negative values will be treated as illegal data.
Example: W1=SQR (1) ‘

Treated as illegal data when
computation is executed.

CH1 waveform ~

I Y2

® Arguments of inverse trigonometric functions (ASIN, ACOS and ATAN) with an
absolute value exceeding unity. If an inverse trigonometric function is computed on
data from channel 1, then values exceeding 1.0 are treated as illegal values when the
computation is executed (see the figure below).

Example: WI1=ASIN (1)
Treated as illegal data when
computation is executed.

CH1 waveform ~

| A\
LN

-1 N’ N

Note: It is possible to make a setting such that data which has been computed as
illegal data is in fact taken as the maximum value or minimum value (see
Section 8.15, “Computation Related Setting”).
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Setting PROGRAM (Computations) to ON 4.9

B Overflow Data and Erroneous Computation Data (Illegal Data)
@ When PROGRAM is not in use (Program=off), an input voltage greater than 110% of

the specified input range is treated as overrange.
In this case, data is treated as overflow data. Overflow to the +side will have a value
of +infinity ; overflow to the —side will have a value of —infinity.

When PROGRAM (computations) is in use (Program=on), computed values outside the
range which can be internally handled (less than about —3.4X1038 or greater than
about 3.4X1038) are treated as illegal data. In this case, that data value will be the
value of “Math error” specified for the MISC : Program function (the maximum or
minimum value). For MISC : Program “Math error” setting, see Section 8.15,
“Computation Related Setting”.

B FFT Option Related Examples

@® When the provision of an FFT option makes no difference to processing

22V

T (= 110%)

IM 7021-31E

When Program=on, setting W1 to “1” (i.e., no computation) displays the same
waveform as when Program=off if display scale has been set. Input voltage greater
than 110% of the specified input range is treated as overflow data in the same way as
when Program=off.

When Processing Differs Depending on Whether or not FFT Option is Provided
When Program=on and settings are W1=1%F, F=1.00 (coefficient), processing of an
input voltage exceeding 110% of the specified input range differs depending on whether
or not FFT option is provided. An AR1100A with FFT option treats such data as
overflow data in the same way as above. An AR1100A without FFT treats that data
as illegal data since the instrument judges that an ordinary computation has been
performed, and as a result the data takes the value (maximum or minimum value)
specified for MISC : Program “Math error”.

+OQver

. /7
Computational | ———-] PSR U N I —
maximum value|

——————————————————————————— Computational [~~~ "~~~ ~-TTTTTTmooR s sde e
. minimum value ~—7

Computational overflow data (illegal data)
Overflow data (for 20V range) (MISC: Program “Math error” = + Over)
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4.9 Setting PROGRAM (Computations) to ON

M Differentiation
Computation of single and double differential values is carried out using the fifth-order
lagrange formula for polynomial interpolation, computing each point of data from the five
points of data around that point.
The figure shows data points fy to f; for sampling times xg to xj. The integral and
differential values for these data points are computed as shown below.

f f f
1 3
fi-a fil
fa fioa
éf ; fi-s ;
0 \;/ 1-2
g f
Xo Xy X2 X3 Xg Xk Xj-4 X-3 X-2 X-1 X

Computational Expressions for First Derivative Values

Point xg fo’ 12h ——[—25fy+48f; — 36f3 + 16f3 — 3f4]
Point x; » fr’ 12h ——[—3fp—10f; + 185 — 6f3 + 4]
Point x9 fo’ 12h ——[fo—8f; +8f3 —14]

Point x¢  fi’ 12h — kg —8fk_1+8fk+1—Tk+2l
Point xj_9 fi_9’ 12h ——[fi_4—8fj_3+8fj_;—11]

Point xj_1 fi_¢ =-1—2-5[—f1_4+6f1_3—18f1_2+10f1_1+3f1]
Point x; £ =T%K[3f1_4-16f1_3+36f1_2—48f1_1+25f1]

h=Ax---- Sampling rate (sec) (Example: For 5kHz, =200X10-6 sec)

However, h=1 when external sampling is used.

1
5000

Computational Expressions for Second Derivative Values

Point xo  fo” L [35fy—104f; + 114fy — 563+ 11f4]

1 2h2

Point x1 f1” ———[11£y — 20f; + 6fg + 4f5 — 4]

12h2
——[—fp+16f; —30fy+ 16f3 —f4]

Po:mt X9 fy 12h2
Point xj f” 12h2 ———[—f_9+16fx _1—30f+16f 41— +2]
Point xj_9 fi_9” = 121’12 ——[—fj_4+16fj_3—30f;_g+16f;_1 —fj]

Point xj_1 fi_1{" = —=—=[—-fl_4+4fj_3+6fj_o—20f]_1+11f}]

12h2

Point x; f” = 12h2 ——=[11fj_4—56f]_3+114f;_9—104f; _; + 35f}]
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B Integration
Computation of single and double integral values is determined using trapezoidal
formulas.

Computational Expressions for Single Integral Values
Point xp 1o =0
Point x; 1= é—(fo+f1) h
Point xg I :;—(f0+f1)h+ -;—(f1+f2)h= I+ %(f1+f2)
Point x; I =1, ;+ %(f1_1+fl)h
Computational Expressions for Double Integral Values
Point xg 1Io=0
Point x; 1I; = % (Io+Iph
Point xg 1o = %(Io+11) h+ _;-(11+12) h=1I,+ %(11+12) h

Point x; I = I[|_;+ _;_(11_1+11)h
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4.10 Setting of Display Format

4.10 Setting of Display Format

Function

Selects whether the display format for measured data on the CRT screen is to be Single
display, Dual display, Quad display, or X-Y display.

This function is used to assign the waveform numbers W1 to W8 specified on the program
setting panel to the graph numbers G1 to G8 (for program setting, see Section 4.8, “Setting
PROGRAM (Computations) to OFF” and Section 4.9, “Setting PROGRAM
(Computations) to ON”).

Measured data Memory  Computational expression Displayed waveform
ch1 W1 =ch2 / G1
ch2 W2=ch1+ch2 / G2
ch3
ch8 W8 =ch8xch1 G8

Concept of Display Format

The display position of the waveforms and the display scale are fixed for each graph number.
Waveform display can be easily switched using the swap function ; the swap function enables
two sets of display format settings to be held.

For display of logic input data, only Single display is available. Also, in this case the display
position is fixed.

Each setting can be changed while measurement is in progress.

B Single Display (For Analog Waveforms)
Displays the waveforms along a single time axis on the CRT screen. Up to eight
waveforms can be displayed.

Measurement mode  Time axis Vertical axis Sampling rate Trigger mode
zoom multiplier zoom mul'iiplier
s )
Memory Sample: S@kHz Trig: Repeat
. . : Block: 2/ 4
Upper limit of 2Zoomw: x1.0 2oomd: x1.8 oc b
display scale 2 6.0V |

o.of block being

displayed / Total
The left hand numbers No. of blocks

show channel numbers
when Program = off
and waveform numbers

when Programwm/ll-m \
2 6. |

Lower limit of L L

display scale

gi
S
g

\_ J

Trigger point Measdrement period
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Setting of Display Format 4.10

B Single Display (For Logic Waveforms)

Channel A is displayed on the
upper side, and channel B on
the lower side. ‘

Starting from the top
waveforms are in the following
order: Al, A2, A3, A4, A5, AS,
AT, A8,

B1, B2, B3, B4, B5, B6, B7,
B8.

B Dual Display

Displays the waveforms along
two time axes on the CRT
screen which is split into two
panels, an upper and lower
panel. Up to four waveforms
each can be displayed on the
upper and lower panels.

B Quad Display

IM 7021-31€E

Displays the waveforms along
four time axes on the CRT
screen split into four panels.
Only one waveform can be
displayed on each panel.

( )
Memory Sample: 10Hz’ Trig: Free
Zoom+: x1.9 Zoom?: x1.0@ Block: 1/ 4
C =
B Logic | — —
i —
— B e | 1
—
- —
f—r1
L& Loaid
B Logic
- L
r o —0
— s b o
| — i
) * ‘ 108.0s
- J
4 N
Memory Sample: 10kHz Trig: Free
Zoome: x1.0 2Zoom?: x1.9 .
L ool !
b
L1 ___-6.020
2.9 100, 2ms|
2 6.000V |
2 —6.m Lﬂ’ﬂ
i
Ex: ' ‘ =T s
( A
Memory Sample: 18kHz Trig: Free
Zoome: x1.0 Zoom?: x1.8
L1 2.e00y
11 2.220 5 : e
2 2.000V
2 I S | T | — | S— L
2 -2.000 ’B.B . 180.@5
3 2.0V
VWW
3 -2.000 BB ) . : . 60 s
4 2.000V
(—\/\/\/-\/\
4 -2.020 vz 5 ; . . . s
- )
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4.10 Setting of Display Format

H X-Y Display ' Start time
Displays data in X-Y format on [~ )
the CRT screen. One waveform somple: 184z Ne: Free
can be specified as the horizontal remory Zoows: x1.8  Zooml: x1.8 ]
axis, and up to four waveforms |WENSSENER
corresponding to that waveform S s @.0ms
can be assigned to the vertical f///":’ \ E: 1.0
axis for X-Y display. ;:::,/

9
I :. o
\\ /‘:ﬁ
(X
_ S
e 6,000
- J
End time

Swap Function

The swap function enables two sets of display format settings to be held. Two
corresponding sets of program settings may also be held. Which of the two sets of settings
. . .. . SHIFT DISPLAY SHIFT CURSOR ~
is to be effective is simply selectable by pressing e + % . Pressee=—S +== to
switch from one waveform panel to the other waveform panel directly.

Note that the settings for “Program” (off/on) on the program setting panel, and “Display
mode” (Single, Dual, Quad, X-Y) and “Scale” (off/ on) on the display format setting panel

are common to both the major and complementary settings.

Display format setting panel Program setting panel Waveform panel
\ | [ A
1 |
SHIFT + ?c%tyﬁ); SHIFT + CURSOR
N— | —
T 1
Y | K’
Display format setting panel Program setting panel Waveform panel

DISPLAY
Note: Whichever setting panel is on display, pressing % + %changes the panel to

the display format setting panel of the other (complementary) setting.
=5+ is only effective for switching between waveform display panels.
See Section 11.2, “Exchanging Display / Computation Settings (SWAP).”
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Procedure

DISPLAY
1 FORMAT

Display format setting panel

appears.

2. Display mode
Select the display format (Single /
Dual/Quad/ X-Y).

3. Scale (displayed only when
Program = off)
Select whether or not to use
display scaling (off/ on).
(See Section 4.11, “Setting of
Display Scale”.)

4. Display
Assign the waveform numbers
W1 to W8* to be displayed to the
graph numbers Gl to G8 using
the soft keys.
Assign “off” to the number of a

Setting of Display Format 4.10

e R
Memory Sample: 10kHz Trig: Free
|—— Display fg?;$69 mode : Scale : off I
— Display Scale
Graph : Wave
Gl : W1

2 2882 8 R
§ S5 5 E5 &

\. J
For Single display

graph on which no waveform is to be displayed.

*  For 4-channel model : W1 to W4

For 6-channel model (including logic input) : W1 to W6

Procedure

DISPLAY . .
1. Press% while measurement is

in progress.

2. Display mode
Each time the soft key is
pressed, the Display mode display
changes as follows.

v [
| singie P pual P Quad Bl xv |

3. Glto GS8
Each time the soft key for G1 to
G8 is pressed, waveform No.
changes.

---Changing Display Format while Measurement is in Progress

4 Y

Memory Sample: 108kHz Trig: Free
(1 2022y

2Zoom: x1.0 2o0m3: x1.8

-

0.00 ’ ‘ 10.00ns

<Display Format>
Mode G1 G2 G3 G4

fSinglel w1 W vz W w3 QN ui |

J

® Pressing changes “G1 to G4” to “G5 to G8” and vice versa (for Single or Dual

display).
4. Pressing% executes changes.

Note

B This instrument adds a zero point correction to the input for waveform display on the
CRT screen. Depending on the zero correction tolerance, the image on the display panel
may be off by 1 dot. This has no effect on the measured value itself.
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4.11 Setting of Display Scale

4.11 Setting of Display Scale

Function

Sets the upper and lower limits of
the vertical axis for the displayed
waveform.

When Computational
Processing is not Used
(Program = off)

It is possible to specify whether
or not to set the display scale.

If the display scale is not set, the
upper and lower limits will take
the maximum and minimum
values of the input range.

When Computational
Processing is Used
(Program=on)

Set the upper and lower limits of
the scale for each waveform
number (W1 to W8*).

The setting ranges differ

U\pper limit of scale

e )
Memory Sample: S@kHz, Trig: Free
Zoom=: x1.8 2oom?: x6.7
L1200
P
0.00 20.00mg
\ J

Lower limit of scale

according to whether computational processing is in use (Program=on) or not in use
(Program=off). The setting range also depends on the input range.

Procedure
DISPLAY
1‘ FORMAT

4-38

—

The display format setting panel
is called up.

Move the menu cursor to the
“Scale” area using the cursor key
= .

Scale (displayed only when
Program = off)

Select whether or not to use
display scaling (off/ on).

Here, select| on

Set the scale of the vertical axis

for each waveform number (W1 to

W8*).

Upper : Set the upper limit of the
vertical axis.

( D
Memory Sample: S@kHz Trig: Free
Display format

I_ Display mode : Single Scale : on I
_ Défgéﬁy: Wave Wave Sca]eUpper Lower

Gl : W1 Wi 3.000 -3.000

G2 : W w 5.000 1.002

G3 : W3 W 0.5000 0.022

G4 : W Wi 1.000 -1000

G5 : WS Ww o 0.002

G6 : W6 W 1.000 0.002

G7 : W7 [ (] 1.0092 0.000

G8 : W8 W : 1.000 0.002
- y

Lower : Set the lower limit of the vertical axis.
Unit (displayed only when Program=on)
Units consisting of up to six characters each can be entered using the

alphanumeric keypad.

soft keys or the

However, only the first two characters can be displayed on the panel and printed out
when taking a hard copy of the CRT screen.

For 4-channel model : W1 to W4

For 6-channel model (including logic input): W1 to W6
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Setting of Display Scale 4.11

Notes

B The maximum value, minimum value, and minimum settable span for each setting range
differ according to five conditions. For linear scaling, see Section 8.6, “Setting Linear
Scaling”.

® When Computational
Processing is Used
Program =on

(a) 0)

) When Computational When Display Scale is Selected Linear Scaling
Processing is not Used Scale=on off
Program = off

(i)

Linear Scaling

on
(b) (i)
| | When Display Scale is not Linear Scaling
Selected off
Scale = off
(if)

Linear Scaling
on

Note: Meanings of maximum value, minimum value, and minimum settable span for the
setting range

Maximum value

\
Minimum
settable
span
. (
Minimum value
Maximum value :  Upper limit of value that can be set
Minimum value :  Lower limit of value that can be set
Minimum settable span : Smallest value of (Upper value —Lower value)

B When computational processing is not used (Program=off), it is ineffective to make
display scale settings for logic input waveforms. (Values can be input but invalid.)
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4.11 Setting of Display Scale

@® When Computational Processing is Used (Program=on)

Maximum Value of Setting Range 1030
Minimum Value of Setting Range —-1030
Minimum Settable Span 10-30

@ When Computational Processing in not Used (Program = off)
(a) When Display Scale is Selected (Scale=on)
(i) When Linear Scaling = off

The table below shows the relationship between the display scale setting range and

input range.

Range Maximum Value Minimum Value Minimum Settable Span
60V 120.0 -120.0 6.0
20V 40.0 —-40.0 2.0

6V 12.0 -12.0 0.6
2V 4.0 -4.0 0.2
0.6V 1.20 -1.20 0.06
0.2V 0.40 -0.40 0.02
0.06V 0.12 -0.12 . 0.006

K 2500.0 —1500.0 100.0
J 2500.0 —1500.0 100.0
E 1750.0 —1250.0 75.0
T 1000.0 —1000.0 50.0
R 3250.0 -1750.0 125.0
S 3250.0 —1750.0 125.0
B 3250.0 —-1750.0 125.0
N 2500.0 —1500.0 100.0
W 4500.0 —1500.0 150.0
L 1750.0 —1250.0 75.0
U 1000.0 —1000.0 50.0

(ii) When Linear Scaling=on
If linear scaling has been selected, the display scale values on the waveform panel are
the values obtained by linear scaling.
The setting range and minimum settable span are the same as described in (a) (i) for
the case when linear scaling is “off”.
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Setting of Display Scale 4.11

(b) When Display Scale is not Selected (Scale = off)
(1) When Linear Scaling = off
Display scale values are determined by the input range.

(ii) When Linear Scaling=on
If linear scaling has been selected, the display scale values on the waveform panel are
the values obtained by linear scaling.

B When computational processing is not used (Program=off), it is ineffective to make
display scale settings for logic input waveforms.
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4.12 Setting of Sampling Rate

4.12 Setting of Sampling Rate

Function

The speed at which measured data is written to memory is called the “Sampling Rate”. This
must be set to a suitable value, according to the rate of change and frequency of the input
signal. If using external sampling, see Section 8.21, “Using External Sampling”.

Procedure

The sampling rate is always displayed at the top right hand of the CRT screen.

1.

SAMPLE

RATE 4 N\
= . :
Instrument enters the mode that emory sample: Trig: Free
allows setting of the sampling ey 1B Zocni: 1.0
rate.
Cursor Keys or Rotary Knob

A

=
e = ()

Setting changes as follows.
100kHz / 50kHz / 20kHz / 10kHz / -
5kHz/2kHz/1kHz/500Hz / 200Hz 600 : : : : 0. @ons

/100Hz/ 50Hz/20Hz/ 10Hz / 5Hz /
2Hz /1Hz/ 0.5Hz / 0.2Hz / 0.1Hz / \- J
Ext

If “Ext” is selected, sampling will be controlled by an external signal.

Notes

Changing the Sampling Rate Setting while Measurement is in

Progress

The sampling rate can be changed even while measurement is in progress with the new
setting becoming effective at the start of the next data capture.

If the sampling rate is changed while measurement is in progress and memory
partitioning is being used, the instrument clears all data in blocks up to and including
the block to which data is currently being captured and begins measurement again from
block 1 at the changed sampling rate (when the block protect mode is set to “off”). (For
details of the block protect mode, see Section 8.12, “Protecting Data in Blocks”.)
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Setting of Sampling Rate 4.12

B Temperature Measurement
Temperature measurement is always performed at a
sampling rate of 135Hz (renewal of the temperature Reference
data, not writing into memory). Amplitude
Frequency characteristics when performing temperature
measurement are as shown in the figure to the right.

M Aliasing Phenomenon

According to the Nyquist sampling theorem, if sampling is performed at a frequency that
is at least two times the highest frequency component of the input signal, then in theory
the source waveform can be reproduced.

If the sampling rate is less than two times this frequency, then a phenomenon occurs in
which the frequencies above the Nyquist frequency appear as phantom components at
lower frequencies than the original components in the source waveform. This is known as
“aliasing”. To avoid aliasing it is necessary to measure at a sampling rate that is at least
two times the frequencies in the input signal.

®  When sampling rate is sufficiently high

AUAVANAVAYA

Input signal

~ ~ ~ ~ ~ -~ ~

I \
' [y

-

-
-~
-

AR
vV
v

-~
S~

I\ o7 1
B /
I\ U

-

\
\

v v v v v v

& Aliasing occurs when sampling rate is too low

Aliasing signal  Input signal Sampling point

Aliasing phenomenon

B The sampling rate cannot be changed from the MISC setting panel.
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4.13 Setting of Trigger Mode

4.13 Setting of Trigger Mode

Function

The main unit is equipped with the following 3 trigger modes.

B Free Mode

In Free mode, if %is pressed waveforms are captured but this capture is unrelated to
any trigger signal.

The data in memory is re-written each time data of the specified memory size is
captured.

Memory Memory Memory

START

Single Mode

In Single mode, after %is pressed, a waveform is captured only once when the trigger
conditions are satisfied.

Memory

A
START Trigger

Repeat Mode

After% is pressed, a waveform is captured each time the trigger conditions are
satisfied.
The data in memory is re-written each time the trigger is tripped.
Memory Memory Memory
A A A
ESTART Trigger Trigger Trigger

Note: The above is true if memory partitioning is not performed. If memory is partitioned,

see Section 4.4, “Setting of Memory Partitioning”.

Procedure

= f )
The trigger mode soft key menu | Memry oo 1.8 Zoond: x1.8 Sample: SQKHz Trig:
appears. Ll S 72

2. Select trigger mode by pressing 3
the corresponding soft key (Free/
Single / Repeat).

P R

20.00ns
N\ J
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Setting of Trigger Mode 4.13

Notes

M Display of “Waiting for trigger (s)”
If the trigger mode is set at Repeat or Single, “Waiting for trigger (s)” is displayed until
the trigger condition is satisfied and the trigger signal is received.

B Trigger Ready Lamp
@® When Setting Pretrigger

When the TRIGGER READY lamp lights up, a trigger signal is being received. And

then the lamp goes off. In low-speed sampling (for example, 10 Hz and 1 Hz), it takes

some time before the lamp lights up after the% key is pressed.

(For example, approximately 50 seconds at a memory length of 1 k, a pretrigger of

50% and a sampling speed of 10 Hz)

If you want to stop measurement while a trigger signal is not being received, pressing
SHIFT STOP .

the &= key followed by the ==key causes forced stopping.

@® When no Setting Pretrigger (Pretrigger of 0%)

IM 7021-31E

The TRIGGER READY lamp stays lit until a trigger signal is received. Upon
receiving a trigger signal, the lamp goes off. If you want to stop measurement while a

. . . . . . SHIFT STOP
trigger signal is not being received, pressing the &=key followed by the —=key
causes forced stopping.



4.14 Measurement Start and Stop

4.14 Measurement Start and Stop

Function

The START key is used to start measurement (sampling) ; the STOP key is used to stop
measurement.

Display of waveforms on the CRT screen is simultaneous with measurement.

The lamp at the upper left of the START key is lit during measurement.

When the instrument is waiting for a trigger, the TRIGGER READY lamp is lit.

B Measurement Start
@® When Trigger Mode is Free
Pressing% causes waveform capture that is unrelated to any trigger signal.
The data in memory is re-written each time data of the specified memory size is
captured.

Memory Memory Memory ===

START

@® When Trigger Mode is Single

After% is pressed, a waveform is captured only once when the trigger conditions
are satisfied.

Memory

START Trigger

@® When Trigger Mode is Repeat
STARng
After is pressed, a waveform is captured each time the trigger conditions are
=
satisfied.

The data in memory is re-written each time the trigger is tripped.

Memory Memory Memory

A A \
Trigger Trigger Trigger

START

Note: The above is true if memory partitioning is not performed. If memory is partitioned,
see Section 4.4, “Setting of Memory Partitioning”.
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Measurement Start and Stop 4.14

B Measurement Stop
@® When Trigger Mode is Free
Pressing% stops measurement after data of the specified memory size has been
captured.

® When Trigger Mode is Single
When the trigger is tripped, the instrument automatically stops measurement after
data of the specified memory size has been captured.
If you wish to stop measurement when the instrument is waiting for a trigger, press
21, and then e (see Section 4.15, “Forcible Stop of Measurement”).

@ When Trigger Mode is Repeat
If & is pressed while data is being captured, the instrument stops measurement
after capturing data of the specified memory size.
If you wish to stop measurement when the instrument is waiting for a trigger, press

%5, and then E (see Section 4.15, “Forcible Stop of Measurement”).

Procedure
L START e Tm
Measurement starts. [rm " == " = ” l ” = ]_-
2‘ STOP COREMOTE € TOGER AEAOY
Instrument terminates % > %
measurement after data of the % %
specified memory size has been |
captured. g %
S
2L
=P
===
J
Notes

B In the following circumstances, measurement will not start even if Sels pressed.
@ When print-out is in progress via the built-in printer or external plotter.
@® When the PROGRAM START key has been pressed and data is still in the process of
being redisplayed.
® In block protect mode when memory has been partitioned (see Section 8.12,
“Protecting Data in Blocks”).
@ When the lamp at the upper left of the START key is lit.
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4.15 Forcible Stop of Measurement

4.15 Forcible Stop of Measurement

Function

Forcibly stops a measurement operation.

A forcible STOP should be performed if the user wishes to stop measurement while the main

unit is waiting for a trigger.

Procedure

SHIFT

Note

STOP . P
Presse and then & while measurement is in progress.

M Difference between Measurement STOP and Forcible STOP
Pressing the STOP key while measurement is in progress will cause measurement to stop
at the moment that data capture of the specified memory size has been completed ;
pressing the SHIFT key and then the STOP key will cause measurement to stop even if
data of the specified memory size has not been captured.

Measurement STOP

e “

Sample: 1Kz Trig: Single
Zoome: x1.8  Zoom?: x1.8

STOP

4 N\

Memory Sample: 1z Trig: Single .
2o00m=: x1.8  Zooml: x1.@

G PR . 10

Forcible STOP

Measurement completed

N\
temory ' Sample: 1z Trig: Single
Zoom: x1.8  2Zoom3: x1.8
[ ___6.col
~6.037
hrd ]
] 1920ns
- J
SHIFT + STOP
=
N
Temor Sample: 1kHz Trig: Single
Y Zoom: x1.8  Zoomi: x1.8
[ __6.0020
N
B,._- . _.,.i.,. .
- J
Measurement completed
IM 7021-31E



hapter 5

Memory Mode/
Data Analysis

This chapter describes the various analytical processing that can be
carried out on data captured to memory.

Chapter

9

5.1 Summary of Analytical Functions .........cociiiiiiiiiiiiaa.. 5-2
5.2 Redisplay and Recomputation of Measured/Computed Data . 5-3
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5.3.2 Simultaneous Reading Out of Muitiple Data Values
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(Reference CuUrsor) ..........oiiiiiiiiiiiiaa... 5-10
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5.1 Summary of Analytical Functions

5.1 Summary of Analytical Functions

This section explains the analysis that can be carried out on the CRT screen of measured
data captured in the memory in Memory Mode. The main unit is provided with the following
analytical functions.

M Can redisplay measured and computed data captured in the memory on the CRT with the
display scale or display format changed and perform computations using newly set

expressions.

B Can read out data using the cursor. The difference in data value and time can also be
read out.

B Waveform enlargement (zoom) or shift (scroll)

Chapter

O I

Zone Statistical Computations

The maximum value, minimum value, peak-to-peak amplitude, average, root-mean-square,
standard deviation, or area can be computed by specifying a zone on the waveform using
a pair of cursors.
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Redisplay and Recomputation of Measured/Computed Data 5.2

5.2 Redisplay and Recomputation of
Measured / Computed Data

Function

B When a panel other than the waveform display panel is being displayed on the CRT, the

instrument can call up the waveform display panel to display the measured/computed
data captured in the memory.

B Displays the measured/computed data in the memory after changes have been made to
the display scale and display format.

M Displays the results of computational processing carried out on measured data stored in
memory.

Procedure

1. Change the display scale, display format, PROGRAM (computations) on / off setting, or
computational expressions if necessary.

PROGRAM
START

\ﬁaveform is displayed.

Notes

PROGRAM
M In the following circumstances, pressing % is ineffective.

@® When measurement is being performed
® When a waveform is being printed out via the built-in printer or external plotter

B When memory partitioning is in use, pressingpksoriwwis effective for data in the most up-to-
date block. —

IM 7021-31E



5.3 Reading Out of Data Values (CURSOR)

5.3 Reading Out of Data Values (CURSOR)

The cursor function is used to read out data values.
It can be divided into the following three types.

B Single-Point Cursor Function

Reads out the data values for only one waveform at a time.
For logic input waveforms, reads out values channel-by-channel (i.e., in units of eight
bits).

Multi-Point Cursor Function

Reads out the data values for up to four waveforms simultaneously when Single display is
selected as the display format.

To use this function, the cursor mode should be set in advance to multi-point cursor using
the MISC panel.

Reference Cursor Function
Allows the use of two cursors to find differences in data values and times.
For logic input waveforms, this function reads out differences in bit value.

IM 7021-31E



Reading Out of Data Values (CURSOR) 5.3
5.3.1 Reading Out of Single Data Values
(Single-Point Cursor)
Function
Reads out data values for only one waveform.
For logic input waveforms, reads out data channel-by-channel (i.e., in units of eight bits).
Procedure
1. Sursor e ~N
Instrument enters cursor mode. Hemory . . Sample: SOz Trig: Free
9 . Xy 2Zoome: x1.0 Zoom?: x1.8
* 2 2.009v L
Cursor is displayed on the panel. |
1.280
-
2 -2.022
0.8 000 8. 8ons
[ tQ21 = Cursor ]
. J

3. The waveform on which the cursor is positioned is displayed with intensified brightness.
The scale values are inverse video displayed.
To move the waveform on which the cursor is to be positioned, use the channel select

keys.

S

Data value—

IM 7021-31E

e A
Memory Sample: S@kHz Trig: Free
Zoom+: x1.0 2Zoom?: x1.0
1 2. 000U
—— 9.224
1 -2.000
| A I
8.8 * 11,90 0.0ns
[ (@i = Cursor ]
Cursor Bl <O et cur M Grid [Conment |l3pan sctf Zoom |
\_ J

|

Time



5.3 Reading Out of Data Values (CURSOR)

4. Use the rotary knob or cursor keys to change the cursor position.

5-6

O <>

The cursor position can also be moved as shown below.

SHIFT

SHIFT

SHIFT

SHIFT

SHIFT

SHIFT

SHIFT

A
=

Automatically moves the cursor to the left with a
continuous motion (auto-cursor).

Automatically moves the cursor to the right with a
continuous motion (auto-cursor).

Moves the cursor to the center of the panel.

Moves the cursor to the trigger point.

Moves the cursor to the left extremity of the panel.

Moves the cursor to the position corresponding to n/10 of

the panel.

Moves the cursor to the right extremity of the panel.

@ To stop the auto-cursor, press any cursor key or turn the rotary knob.
The cursor movement can be selected from among nine types using the keys 1 to 9 of
the alphanumeric keypad while the cursor is being displayed (and also while the auto-
cursor is being executed).
Selecting 1@ moves the cursor data point by data point (minimum movement).
Selecting &= moves the cursor 1/10 of the panel at a time (maximum movement).

IM 7021-31E



@ For Logic Input Waveforms

Reading Out of Data Values (CURSOR)

5.3

~ A
Memory Sample: 1@Hz Trig: Free
Zoome: x1.8 2Zoom?: x1.0
— p—
B Logic T —1
| pammmne |
inr
—1 |
— —
10000101 |
F
B Logic
. |
—
— 0
— —
1
m
— I 1
0.0 ' ' o) 10065
[ ¢@2 = Cursor 1]
| (o |
- J

Values for A8, A7, A6, A5, A4, A3, A2, and Al read using
the cursor function are displayed from the left.

If channel B is selected using the channel select keys %
and € values for B8, B7, B6, B5, B4, B3, B2, and Bl are
displayed from the left.

Notes

B This cursor function can be used only after measurement has been completed.

M This cursor function cannot be used while the waveform test function is in use and a test
area is being created.
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5.3 Reading Out of Data Values (CURSOR)

5.3.2
(Multi-Point Cursor)

Simultaneous Reading Out of Multiple Data Values

Function

Simultaneously reads out data for up to four waveforms obtained at the same point of time

when Single display is selected as the display format.

To use this function, the cursor mode should be set in advance to multi-point cursor using

the MISC panel.

Procedure

Set the cursor mode to multi-point as follows.

MISC s \
L=
MISC 1 Memory Sample:  1@Hz Trig: Free
panel appears. r_ other
2. Select m Display Cursor mode :
3. Cursor mode Grid onsoff : off
Either single-point or multi-point alarm Alarm beep : on
can be selected (Single/Multi). Measure  Negative integral : on
Select Standard deviation : n
Waveform Window settings : Clear
T Wave Accumulate : off
2Zoom 2Zoom position :on

\

4. Set the display format to Single display (see Section 4.10, “Setting of Display

Format”).
CURSOR
5. (" N
Instrument enters cursor mode. Memory Sample: S@kHz Trig: Free
2o0om=: x1.0 Zooml: x1.9
; — ]
2 3.840u W
3 2.3 1
4 368U |
2 -8.168
3 -1.649
4 -0.448 ]
Q/\.ﬂ
0.09 9.
[ t@: = Cursor
[ 5. |
- W,
IM 7021-31E



o.[5]

A cursor is displayed on the
panel.

Reading Out of Data Values (CURSOR)

5.3

Zoome: x1.0

Sample: S@kHz Trig: Free

Zoom?: x1.0

N

20.
G2: -0.736 G3\-‘3436 G4:  0.353,

[ «@3 = Cursor

g
/

%

Bams

J

Data value

Time value at the cursor poin

t

7. The cursor is positioned on the four waveforms including one waveform displayed with

intensified brightness.

Data values are displayed for graph numbers G1 to G8.
Simultaneous data value read out is available only in the following combinations of

waveforms: G1 to G4 and G5 to GS8.

Use the channel select keys &> and € to select the waveform to be displayed with

intensified brightness.

8. Use the rotary knob or cursor keys to change the cursor position.

A
O <e_=

Cursor shift functions and procedures are the same as for the single-point cursor function
(see Section 5.3.1, “Reading Out of Single Data Values (Single-Point Cursor)”).

Notes

test area is being created.

This cursor function can be used only after measurement has been completed.

This cursor function cannot be used while the waveform test function is in use and a

This cursor function can also be used for logic input waveforms. Eight bit channel A or

channel B values are displayed in the same order as for the single-point cursor function.

IM 7021-31E
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5.3 Reading Out of Data Values (CURSOR)

5.3.3
(Reference Cursor)

Reading Out Differences in Data Values and Times

Function

Allows the use of two cursors to find differences in data values and times.

Procedure
1 CURSOR 4
Instrument enters cursor mode. Femory
2 11 6.0000
Cursor is displayed on the panel.
-3.730

~

Sample: S@kHz Trig: Free

2Zoome: x1.0 Zoom?: x1.8

F

\

k: . L __|
2.90 2.82 20.90ms
T T
N\ J
3. The waveform on which the cursor is positioned is displayed with intensified brightness.
The scale values are inverse video displayed.
To select the waveform on which the cursor is to be positioned, use the channel select
keys.
4. Use the rotary knob or cursor keys to move the cursor to the position to be set as a

reference point.

=N
O e_=

eps .. Memor Sample: SBkHz Trig: Free
The cursor position is'set as a y Joome: x1.8  Zoomd: x1.0
reference. N | i
The reference point is indicated : .
by a dashed-line cursor. '
Pressing again erases the e.o00
reference point cursor.
KX g So-Oms
[ tQ2: = Cursor ]
Cursor I :©: [MRef cur B Grid [MConment WlSpan setflf Zoom |
- J
IM 7021-31E



Reading Out of Data Values (CURSOR)

5.3

6. Use the rotary knob or cursor keys to change the cursor position.
Pay 4 N\
@ < = Memory Sample: S@kHz Trig: Free
() e> Zoom=: x1.8 Zoom?: x1.0
R ;
\9/ - :
. . /—7.657 s
Difference in data value | gummrymR : /
Fx. : * 0. dons
{ ¢@: = Cursor ]
Ref cur Zoom
- J
Time difference
Cursor shift functions and procedures are the same as for the single-point cursor function
(see Section 5.3.1, “Reading Out of Single Data Values (Single-Point Cursor)”).
@ For Logic Input Waveforms
Data values are displayed [~ ™
using “0”, “1”, « T n’ or « l n‘ Hemors Sample: 1Bz Trig: Free
«n» «q1» Zoom~: x1.9 Zooml: x1.8
0” or “17 sh_ows that there , _ _
was no change in data value. B8 togic ——————1 — o |
“1” shows that a value —— = —_]
changed from “0” to “17;“]” — : —
shows that a value changed L :
from “1” to “0”. uneaw
. 5
B Logic .:
Trrrrr————————abed 1 I —f —
a0 X : 0.0
[ ¢@3: = Cursor ]
| 5. |
N\ J
Notes
B This cursor function can be used only after measurement has been completed.
B This cursor function cannot be used while the waveform test function is in use and a
test area is being created.
B This reference cursor can also be used while the multi-point cursor is in use. However

in this case the horizontal cursor line is not displayed.

IM 7021-31E



5.4 Enlarging Waveforms (ZOOM)

5.4 Enlarging Waveforms (ZOOM)

Function

B Expands waveform data in the time axis direction for observation.

B Expands waveform data in the vertical axis direction for observation.

Time axis zooming

' N\ 4 2\
tlemory Sample: SOKHz Trig: Single Momory Sample: SBKHz Trig: Single
Zoom: x1.8  Zoom?: x1.8 . Zoom: 2.8  2Zoomt: x1.8
|+ ___¢&.coql) 3 .00
YV VVV
. . " _ . . 2.
606 . 0 dms oo v
S
{ ¢Qa = Cursor ] . X2 Zoom T x1
N\ J \\
‘ Vertical axis zooming
Ve
Hemory Sample: S@Hz Trig: Single
2Zo0me: x1.8  Zooml: X2.9
[ 3.col

A |
AR

- . : n -

X7 ’ BE: 20.0%us
2Zoom « x1 2o00m T X2
Ex:it

\

B For logic input waveforms (when Program=off), only time axis zooming is available.

B Zoom Position Display
When the zoom function is in use, the time axis displays the zoom position to show which
portion of the memory corresponds to the displayed (zoomed) waveform. The time axis
zoom position display also shows any trigger point.
The vertical axis displays the zoom position to show which portion of 2 times of input
range (possible maximum value of waveform movement).
However, at the channel executing temperature measurement there is no vertical axis
zoom position.
It is possible to disable zoom position display (see Section 8.19, “Disabling Zoom
Position Display”).
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Procedure

1.

2.

3.

CURSOR

Instrument enters cursor mode.
Cursor
Cursor is displayed.

[200n|

Mode changes to zoom mode.
Select waveform to be zoomed in
the vertical axis direction using
the channel select keys.

The selected waveform is
displayed with intensified
brightness and the scale values
are inge video displayed.

S

Use the rotary knob or cursor
keys to move the cursor to the
center of the portion of the
waveform to be zoomed.

O € >

Zoom &

] o]

Set the zoom multiplier for the
time axis direction.

The zoom multiplier display

differs according to the specified

memory size (see “Notes”).

Zoom ¢

][]

Set the zoom multiplier for the
vertical axis direction (x1/x2/x5
/x10/x20).

o]

The waveform to which the
cursor applies is zoomed
according to the specified zoom
multiplier ; the zooming is centred
around the cursor position.

Enlarging Waveforms (ZOOM) 5.4

.-+ Display format=Single, Dual, or Quad

e 2
Memory . . Sample: S@kHz Trig: Single|
. — Zoom=: x1.8 Zoom?: x1.0

e | AANAAANAAAAAAA
— VVVVYVVVVVVVTVA
LX) EE— - 20.00ns

W ST SO ST

. J

Zoom multiplier

4 A
Memory Sample: S@kHz Trig: Single

Zoom: x2.8  Zoom: x2.@

1 3. Q00
-

| 1 oanAd
AVAYAY

2.e52

10 0dms

o X2 2Zoom

Zoom X2
Uo

_ Y,

Zoom position dispéy

Note : Time axis zooming is effective for all the waveforms on display.

IM 7021-31E
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5.4 Enlarging Waveforms (ZOOM)

Procedure

---Display format =

1.

CURSOR

Instrument enters cursor mode.

2 o]

Cursor is displayed.

Y axis measurement—"|

value at the cursor
point

The mode changes to zoom mode.
Select the
zoomed using the channel select
keys.

& =

Zoom <

Set the zoom multiplier for the X
direction (x2/x5/x10/x20).

Zoom §

Set the zoom multiplier for the Y
direction (x2/x5/x10/x20).

Zoom T

Time axis zooming is possible in
X-Y display mode.

The zoomed
according - to the specified zoom
multiplier.

waveform to be

waveform is

X-Y

4 A
Memory Sample: S@kHz Trig: Repeat|
2Zoomw: x1.9 Zoom?: x1.0
| 2 6.0c0Y
SP: 0.08 ms|
" EP:  20.80
- 13.60
/1.m H
"
See ez ee
{ ¢©@2: = Cursor
m

\_ Y,

Time at tLe
cursor point

X axis measurement value
at the cursor point

( A
Memory Sample: S@kHz Trig: Repeat
Zoom: x2.0 Zoom?: x1.9
L2 6.000Y
SP: 8.20 ms
r £EP:  20.90
r 13.60

vz | K

r

L : ! : L s L L .J

2.271 3.82V

2o0om 3 X1

MR SCTE T TN T ROTH STTXY EEEE

x J

4 A
Memory Sample: 5@kHz Trig: Repeat)
2oome: x1.0 Zoom?: x2.8@
T
P 0.08 ms
i EP:  20.09
r 8.49
09.044 l
r
sw0 . 15m 6800
2oom x1 2o0m T X1
| Up | — | Uo W Down |
- J
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Enlarging Waveforms (ZOOM) 5.4

Notes

B Restrictions on Time Axis Direction Multipliers Related to the
Specified Memory Size

The table below shows the multipliers in the time axis direction versus specified memory

size.
Memory Size Multiplier

1k 2 4 10 20

2k 2 4 8 20

4k 2 4 8 16 40

8k 2 4 8 16 32

16k 2 4 8 16 32 64
32k 1.6 3.2 8 16 32 64
64k 1.6 3.2 6.4 16 32 64
125k 2.5 -5 12,5 25 50 125
250k 5 10 25 50 100 250
500k 10 20 50 100 200 500

1M 10 40 100 200 400 1000

B Display of Vertical Zoom Multiplier

When a display scale has been set (see Section 4.11, “Setting of Display Scale”) the
vertical axis multiplier represents the number of times that the range is greater than the
display scale.
For example, if a 2 V range display scale is set to —1 V to +1 V, Zoom: 2.0 is
displayed.

4 (for a 2 V range, —2 to +2) _

2(—=1V to +1V)

2.0

B Preserving the Zoom Multipliers
When performing program start after the zoom function has been set, the user can specify
whether to keep the zoom multipliers or to return to the initial conditions (see Section
8.18, “Preservation of Zoom Multipliers at Remeasurement or Redisplay”).

B Zooming of Logic Input Waveforms
Zooming of logic input waveforms can only be carried out in the time axis direction. It is
not possible to zoom in the vertical axis direction.

B Tor functions useful for cursor movement, see Section 5.3.1, “Reading Out of Single
Data Values (Single-Point Cursor)”.
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5.5 Shifting Waveforms (SCROLL)

5.5 Shifting Waveforms (SCROLL)

Function

B Moves a zoomed waveform up and down, and to left and right.

M Up and down scrolling can be used even if the waveform is not zoomed.

Left-and right scrolling

TR

| an A NAAA

4 N
Memory Sample: S@KHz Trig: Single
2o0m: x2.8  2oomi: X2.8

Pird

-

1.5 ! 53 ’ T s
{ tQ4 = Cursor ] -
[ o |
\ y,
‘ Up and down scrolling
4 N
Memory . Sample: S@KHz Trig: Single
Zo0me: x2.8  2Zooml: x2.8
I \/ \/ \/ i
8.2 :
r I
i
1
: . z
2% 6.9 12,0005
[— Y se—
{ ¢Qa1 =Scroll 1]

J

Ve

Memory

~

Sample: SBKHz Trig: Single

Zoom: X2.8  2Zooml: x2.8

A
V'Y

<>
<:>

e n T
8.12 8.9 10. 10ms
R 1}
{ ¢Q2 = Scroll « ]
Crsr ]
~— J

B TFor logic input waveforms (when Program=off), only left and right scrolling can be used.

B Zoom Position Display
When the zoom function is in use, the time axis displays the zoom position to show which
portion of the memory corresponds to the displayed (zoomed) waveform. The time axis
zoom position display also shows any trigger point.
The vertical axis displays the zoom position to show which portion of 2 times of input
range (possible maximum value of waveform movement).
However, at the channel executing temperature measurement there is no vertical axis

5-16

zoom position.

It is possible to disable zoom position display (see Section 8.19, “Disabling Zoom

Position Display”).
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Procedure

Scrolling is used when a waveform is in a zoomed state (see Section 5.4,

" Waveforms (ZOOM)”).
Up and down scrolling can be used even if the waveform is not zoomed.

1.

CURSOR

Instrument enters cursor mode.
Cursor is displayed on the panel.
Select the waveform to be
scrolled using the channel select
keys.

The selected waveform is
diéplayed with 1intensified
brightness and the scale values
are inverse video displayed.

Each time the soft key is
pressed, the display above the
soft key changes between

“Cursor”, “Serolle>”, and“Scroll$ .

[ (®) =cursor]

The cursor is moved using the
cursor keys or rotary knob.

When the cursor reaches either
the left or right panel extremity
the waveform is scrolled.

[(®) =Scroll ]

The waveform is moved to left
and right using the cursor keys
or rotary knob.

[ (®) =Scroll §]

The waveform is moved up and
down using the cursor keys or
rotary knob.

For functions useful for cursor
movement, see Section 5.3.1,
“Reading Out of Single Data
Values (Single-Point Cursor)”.

IM 7021-31E

Shifting Waveforms (SCROLL) 5.5

“Enlarging
4 - N
Memory Sample: SOHz Trig: Single
2Zoom=: x2.8 2Zooml: x2.0
3.023Y]
8.233 ﬁ/
1.90 ! 6@ 11.90s
j
[ &O: = Cursor
(N J
Memory Sample: S@KHz Trig: Single
Zoom: x2.8 Zooml: x2.8 .
L1 3.200Y
2.233 \/ li
8.10 ’ 5.9 10.me§
.

[LO»—ScroHu]
[ 0. Meer cur [ Grid JllComment |

N Y,
‘ )

Memory Sample: S@KHz Trig: Single
2Zoomw: x2.8 Zoom?: x2.@ _
1 1.8
H
2.® ' 5.9 12.00ns
I:_ ]
{ ‘O# = Scroll 11
| <o |
- J




5.6 Inserting a Grid

5.6 Inserting a Grid

Function

Displays a grid on the waveform display panel to make it easier to compare the time
relationships and data values of multiple waveforms.

Procedure
CURSOR

1. Surso 4 N\
Instrument enters cursor mode. Memory Zo0wt X180 Zoomd: x1.8 Sample: 5Bz Trig: Free

L1 6.0000
2 6.0y

ya /N
AV / N/ 1\
\ |/ \ A1\
A\ /AN NS \

amm———NVE AR [ /TN /
2 -6.000 / \ / X

N / \ I/ AN
] Y N
b v s
‘W
. J
:
Pressing the soft key once displays a grid.
Pressing the key a second time clears the grid.
The number of grid lines is as follows,
For Single display: 10 horizontal, 10 vertical
For Dual display : 4 horizontal, 10 vertical
For Quad display : 2 horizontal, 10 vertical
For X-Y display : 10 horizontal, 10 vertical
IM 7021-31E



Zone Statistical Computations 5.7

5.7 Zone Statistical Computations

Function

B The zone statistical computation function uses a pair of cursors to specify a zone on the

waveform display panel over which to compute the maximum value, minimum value, P-P
(peak-to-peak) amplitude, average, root-mean-square, standard deviation, or area.

Up to three zone statistical computations can be simultaneously performed for one data
sample in the same zone.

When determining the standard deviation, the population can be specified as “n” or “n-1”
(see Section 8.17, “Selecting Population for Standard Deviation Computation”).

There are two methods (Negative integral=on and Negative integral=off) by which area
may be computed.
For the selection procedure, see Section 8.16, “Integral Computation Type Selection.”

B In the case of X-Y display, only area can be computed, but using either method (Integ 1
or Integ 2).
Maximum value (Max) Minimum value (Min)
e A . A
Memory Sample: SBKHz Trig: Repeat Memory Sample: S@kHz Trig: Repeat
Zoom=: x1.0  Zoom:: x1.@ Zoom=: x1.8 2ooms: x1.8
1 6.22018 T 1 6. 00
% SR .00 e ) 0.00mS
& eowE a6 rai?a.zse’g g 1:7.30 s eaE c 1:10.22
i Sronn *05] oft
N \ J
Peak to Peak (P-P) Root-mean-square (RMS)
e N e N
Memory Sample: S2KkHz Trig: Repeat Hemory Zoome: 1.8 Zoont: x1.8 Sample: SBkHz Trig: Repeat
1 ——— 2o0m=: x1.8 2oome: x1.8 T x1. : x1.

f 1=y

S: 8.2 E: 2

[ ¢Qi=End ] <] B8 C {¢@2=End ] a 8 C _
merm e
\ J . J

e e T s

5w B 2. 00ms X S

8. X ) -
E: -0.026 P-P:8.589 D:2.82 S: 8.2 E: -8.006 RS:3.018 D:5.80
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5.7 Zone Statistical Computations

Average (Ave) Standard deviation (Std)
s N\ 4 N\
: S@kHz Trig: Repeat Memory Sample: SBKHz Trig: Repeat
SA(’.‘ 200m=: x1.8  2Zoomi: x1.8 sanple g Hopod R 2o0m=: x1.8  Zooml: x1.8
1 -6.00 3 \/ \/
: L : 0.0 = 11.70
s 0.2 0.0 e & b s emeE “-0.006 asza?s.ms; c. D:5.82
o pom | e o .
- J - J
Area (Negative integral=o0n) Area (Negative integral = off)
4 N\ ( N\
% 7
1
S=55-S
. 0o J - J
X-Y Display
Area (Integ1) Area (Integ2)
4 A 4 N
Start point Start point
4
End point End point
N\ _/ - J
5-20
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Zone Statistical Computations 5.7

Procedure| When waveform panel is in Single Display, Dual Display, or Quad

Display formats
1 MEASURE ' N\
: le: S@kHz Trig: Repeat
Instrument enters the mode for | Memry Zoom: x1.8 Zoomt: x1.0 Semete e e
zone statistical computations. I

2. Select the waveform on which -
zone statistical computations are
to be performed wusing the
channel select keys.
= = T
The selected waveform is
displayed with intensified
brlgl.ltness and the scale values - e p—
are inverse video displayed. S Q2RE D.0W fex 4.258 " ftin:~4.259 P-P:8.509 i,

3 m ?mi _ | W \ /%

. |G ,
The relevant display changes \ " \
between [ g@) =Start], Start Endl Result for Result for Time data
_ point  point item "A" item “B” for item "A”
[ £®) =End]. value value .
Use the cursor keys or rotary Start time ,ches”"‘"é?,r
s . tem
knob to adjust the start cursor End time
position and end cursor position;
the start cursor position and end cursor position specify the zone for computation.
SN
& =
=

4. A, B, C ‘

Each time the “A” soft key is pressed, the type of computation displayed on the soft key
label changes in the sequence shown in parentheses below. The same is true for the “B”
and “C” soft keys (Max/Min/P-P/Ave/RMS/Integ/Std/ off).

g
Computation is executed.

M For the computation function selected on soft key menu item “A”, the display also gives
the digital value for either the time along the time axis or the data value, and indicates
the point or area of interest with a dashed-line cursor or cursors.

Computation for “A” Digital Display Dashed-Line Cursor (s)
Maximum value (max) | T: (Time of maximum value) Maximum value
Minimum value (Min) T: (Time of minimum value) Minimum value
D:(Time difference between
P-P value (P-P) maximum value and minimum Maximum value and minimum value
value)
Average (Ave) D :(Time difference between start A 1
point and end point) verage value
Root-mean-square D:(Time difference between start R
(RMS) point and end point) oot-mean-square
A D: (Time difference between start Dashed-line cursor not visible due to
rea (Integ) point and end point) superimposition on solid-line cursor
Standard deviation D:(Time difference between start Standard deviati
(Std) point and end point) tandard deviation
IM 7021-31E



5.7 Zone Statistical Computations

Procedure| ---When waveform panel is in X-Y display format

1 MEASURE 4 N\
= )
Instrument enters the mode for | Memry I Sample: SaiHz Trig: Repeat
zone statistical computations. RN ]
2. Select the waveform on which | : @ 0.8
zone statistical computations are i : T
. 8t 1.734 H S: 6.84
to be performed wusing the E: -1.78 | £ 1070
channel select keys. 1 P ) Int:10.61
== =) - e 1n2:10.61
The selected waveform is
displayed with intensified [PWweoE | i
brightness and the scale values I 5 _—
. . . .00 5.8000
are inverse video displayed. o - start 1 & LT E T
3.
The relevant display changes - J
between[ (®) =Start], and
[ (®Q =End] Result of computation
¢ .
Use the cursor keys or rotary knob to adjust the start cursor position and end cursor
position ; the start cursor position and end cursor position specify the zone for
computation.
&=
< =
—
=
4. A, B, C
Each time the “A” soft key is pressed, the type of computation displayed on the soft key
label changes in the sequence shown in parentheses below. The same is true for the “B”,
and “C” soft keys (Integ 1/Integ 2/ off).
]
Computation is executed.
Notes
B Zone statistical computations cannot be performed when the cursor function is in use.
To perform zone statistical computations on a waveform that has been zoomed or scrolled,
the user must first clear the cursor from the waveform panel before beginning the
operations.
B If there is illegal data within the specified zone, zone statistical computations cannot be
performed.
The following constitute illegal data:
® Overrange data
® Erroneous computation data generated in computations (see “Notes” in Section 4.9,
“Setting PROGRAM (Computations) to ON”).
B Zone statistical computations cannot be performed for logic input waveforms.
M For functions useful for cursor movement, see Section 5.3.1, “Reading Out of Single

5-22

Data Values (Single-Point Cursor)”.
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Zone Statistical Computations 5.7

Remarks

B Methods for Computing Root-Mean-Square, Average, Standard
Deviation, and Area

n
2 D@
Ave : Average = =0
n—m+1
n
T D()
RMS : Root-mean-square = [1=0
n—m+1
Note
. n
Std.: - % (D@) - AVE)
Standard deviation =[i=m A
within the cursor-defined zone Note n _ m + 1

Note : User can specify “n-1” instead of “n” (see Section 8.17, “Selecting Population for
Standard Deviation Computation”).

AVE

Average within the cursor-defined zone |=

(D @)

s

n—m-+1

Where _
D (i) is a Data Value.
m is the Start point data number.
n is the End point data number.

n-1 D (m) + D (n)
Integ :  Area = z D@ + X At
2

i=m+1

Here
D (i)is a Data Value.
m is the Start point data number.
n is the End point data number.
At is the Sampling time.
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5.7 Zone Statistical Computations

B Calculating the Area on an X-Y Display

The difference between “Integ 1” and “Integ 2”, when calculating the area on an X-Y

display, is as follows.
@® When Integ 1 is Selected
(i) For multiple loop

Start point, end point

(ii) For open curve

Start ‘point N\

(iii) For figure-8 loop

%)
W

Start point \\‘

End point

(iv) For spiral loop

Waveform

End point

AreaS =n X s

N : No. of loops

Areas = s,

Area enclosed by curve with start point and end
point connected by straight line

Areas = |sy - s4

AreasS =5y X 2 + 85

As the number of loops increases, the number of
overlapping areas also changes.
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Zone Statistical Computations

@ When Integ 2 is Selected
(i) When there is only one Y data point for each X data point

Start point End point

Area$ = s,

.

.

(ii) When there are several Y data points for each X data point

Start point /
0

Areas$ = s,

End point

point/
JJV Area S =5y + 2%5; + 5,

X area(Y = 0)

X axis (Y = 0)

X axis (Y = 0)

Start point‘ {

(iii) For waveform with negative (minus) amplitude

Start point Area S =55 — 84
Z
0
//// N X axis(Y = 0)
1
End point

5.7






hapter 6

Memory Mode/
Printing out Data

Here we explain the various ways of printing out waveform data
contained in the main unit’s memory.

6.1 Summary of Print-out Functions ...........coiiiiiiiiiii 6-2
6.2 Taking a Hard Copy of the CRT Screen .......c.cevvvnvennnn. 6-3
6.3 Setting up for a High Resolution Print-out of the

Displayed Waveform .......coiiniiiiiiiiiiiniiiiennnnanannnn 6-4
6.4 Setting up for an Analog Print-out ........ciiiiiiiiiiiian.., 6-6
6.5 Setting up for a Digital Print-out ........coiiiiiiiiiiiiinnn.. 6-8
6.6 Setting up to print out using an External Plotter ............ 6-10
6.7 Print-out and Paper Feed .........iiiiiiiiiiiiiiiiieiinneannn 6-15

6.8 Printing out @ Setup List ..ottt 6-16




6.1 Summary of Print-out Functions

6.1

Summary of Print-out Functions

When measurement (sampling) has been carried out in Memory Mode and data stored in the
main unit’s memory, that data may be printed out using the main unit’s built-in thermal
printer or using an external plotter (if the plotter is HP-GL compatible).

Setup Information may also be printed out.

B Printing out Using the Built-in Printer
@® Copy

This function allows an A4 size or A5 size hard copy of the CRT screen to be printed
out. Print-out can be quickly and simply carried out with a resolution identical to that
of the CRT screen.

It is possible to print out not only waveforms but also panels showing setup
information.

Plot

This function allows an A4 size print-out of the waveform displayed on the CRT screen
but with a higher resolution than Copy.

Such items as the soft key menu are not included in the print-out but it is possible to
enter a title. '

Analog .

This function allows an analog print-out of measured data or computed data, either in
full or for a specified section of the data only ;the time-axis resolution for the print-out
may be specified by the user, allowing an expanded or contracted version of the
waveform to be produced.

A title may also be entered.

Digital

This function allows a digital print-out (discrete numerical values) of measured data,
either in full or for a specified section of the data only.

A title may be added to the print-out.

B Printing out Using an External Plotter (for Models with GP-IB or
RS-232-C option only)
Print-out to an external plotter is possible via GP-IB or RS-232-C interface; however the
plotter must be HP-GL compatible.
Pen colours may be specified for particular waveforms and a title may be added to the
print-out. ‘

M Printing out a Setup Listing
A listing of the various kinds of setup information such as Input Range, Trigger
Conditions and Display Format can be printed out on Chart Paper.
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Taking a Hard Copy of the CRT Screen 6.2

6.2 Taking a Hard Copy of the CRT Screen

Function

This function allows an A4 size or A5 size hard copy of the CRT screen to be printed out. In
the case of an A4 size hard copy you may further specify the length of the print-out as either
297mm or 279mm (letter size).

Print-out can be quickly and simply carried out with a resolution identical to that of the
CRT screen.
It is possible to print out not only waveforms but also panels showing setup information.

Direction of Print-out

Direction of Print-out
temory Sample: S@KHz Trig: Free t
Zoom=: x1.8  Zoom?: x1.@

Swmple: SBuHz Trig: Free

6.0 * * * s
\\§
A4 size A5 size
Procedure
1 COPY

>
Pressing the COPY key commences print-out of the CRT screen hard copy.

B The hard copy size can be set using the MISC panel. For details of the procedure please
refer to Section 11.4 “Recording Related Settings”.

Notes

M The % key is rendered ineffective in the following cases.
@ When print-out is already being performed by the main unit’s built-in printer or by

an external plotter.
TART
@® When the SE key has been pressed and measurement is still in progress.
@ When the "srasr key has been pressed and data is in the process of redisplay.

B If there is no Chart Paper in the main unit’s built-in printer or if the Chart Paper runs

out, “Chart empty” or “Chart exhausted” will be displayed on the CRT screen. In such
cases Chart Paper should be inserted in the printer.
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6.3 Setting up for a High Resolution Print-out of the Displayed Waveform

6.3 Setting up for a High Resolution Print-out

of the Displayed Waveform

Function

This function allows an A4 size print-out of the waveform displayed on the CRT screen but
with a higher resolution than “Hard Copy”.

Items such as the soft key menu are not included in the print-out but it is possible to enter
a title up to 40 characters in length.

Title
. . . —————————— N0.123 Test of the Oscillator
(the title entered using the Alphanumeric Mar.27.92 00:52:48 Ssmple:10kHz

Keypad is printed out) > i

2 =D, B
3 ~1.600

L \/J\N\/\f\/\/\/\f\/\/\/\f\/\/\/\f\/

L 9 I I L
e.e 1808.8ns

N
Procedure
FORMAT ( A
Bressing the PRINT FORMAT |Mewrs - Semple: 10 Trig: Sirale
key calls up the Print Format [ Qutput devics : Printer J

settings panel. [ Printer

outPUt device Title onsoff : on

This allows selection of either Title : No.123 Test of the Oscillator

the main unit’s built-in printer

(Printer) or an external plotter

(Plotter).

Select Printer by pressing the

soft key.

Print mode

Select Plot by pressing the
Plot | soft key. N\ J

Title on/ off

This allows you to select whether

or not to insert a title.

Title

If you have chosen to insert a title, it can be entered using the Alphanumeric Keypad or
the soft keys. The title may be up to a maximum of 40 characters in length.

Once the title has been decided, it is confirmed by pressing the % key.

Press the % or AR keys to display the waveform on the CRT screen; then press

the oo key to produce a high resolution print-out of the displayed waveform.

Print mode :

IM 7021 - 31E



Setting up for a High Resolution Print-out of the Displayed Waveform 6.3

Note

B When Print mode=Plot, the data is processed internally ; “Image processing...” is displayed
on the CRT screen while the internal data processing is taking place.

Memo

The following table can be used as a reference for the time required for print-out. The exact
print-out time will vary somewhat according to the nature of the waveforms being printed
out. It is recommended that you select Print mode=Analog when the number of data points
is 125k or more, as the time required for a Plot copy can become excessive in such cases. For

further details please refer to Section 6.4 “Setting up for an Analog Print-out”.

Print-out Time
No. of
Waveforms
No. of Data Points 4 8
1k 18 sec. 22 sec.
2k 22 sec. 29 sec.
4k 26 sec. 38 sec.
8k 35 sec. 54 sec.
16k 50 sec. 1 min. 25 sec.
32k 1 min. 21 sec. 2 min. 28 sec.
64k 2 min. 23 sec. 4 min. 32 sec.

These results were produced under the following conditions :

Input Signal 200Hz, 1Vp.p Sine Wave

Sampling Rate 50kHz

Measurement Range DC, 6V, Filter “off”, Computational Processing “off”.
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6.4 Setting up for an Analog Print-out

6.4 Setting up for an Analog Print-out

Function

This function allows an analog print-out of measured data or computed data, either in full or
for a specified section of the data only; the time-axis resolution for the print-out may be
specified by the user, allowing an expanded or contracted version of the waveform to be
produced.

A title up to 40 characters in length may also be entered.

You can specify whether to insert a grid;if a grid is to be inserted, it may be specified as
either Fine or Coarse.

Graph Nos. may also be printed out.

Analog print-out is always carried out in Single display format, irrespective of the Display
Format selected for display on the CRT screen (Single, Dual, Quad, X-Y). However, the
Graph Nos. specified using the Display Format panel are effective.

The width of the print-out is 200mm.

You can select whether or not to print out each of the following items:

® Channel No.

® Vertical Axis Scale

@ Time Axis Scale

@Date and Time that Trigger was activated

For details of the procedure please refer to Section 11.4 “Recording Related Settings”.

Title
@ Date and Time that Trigger was activated

@ Vertical Axis Scale @ Channel No.

@ Time Axis Scale

Notes

B When data has been loaded into the main unit’s memory from an IC Memory Card or
Floppy Disk, first display the data in Single format on the CRT screen and then carry
out the Analog print-out.

M The print-out range may also be specified using a waveform displayed on the CRT screen.
For full details of this procedure please read Section 8.11 “Setting Recording Range
and Saving Range on the Waveform Panel”.

™M 1-31
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Setting up for an Analog Print-out 6.4

Procedure

PRINT
1. FORMAT N

— : ig: Si
Pressing the PRINT FORMAT |/ Semple: 10 Tris: Single

Print format
Output device : Printer |

— Printer

key calls up the Print Format
settings panel.
2. Output device

Print mode :

Title onvoff : on

This allows selection of either Title : No.123 Test of the Oscillator

. . 1y o . Grid s Fi
the main unit’s built-in printer Resolution : 50 datasom
(Printer) or an external plotter Data rumber : Manual -
First : @

(Plotter). last : 999

1 ; 1 Graph
Sel.ect Printer by pressing the 61 : Thick @ : Thick G3: Thick G4 : Thick
soft key. 65 : Thin @ : Thin  G7 : off 68 : off

3. Print mode
Select Analog by pressing the
Analog | soft key. - J
4. Title on/ off
This allows you to select whether or not to insert a title.
5. Title
If you have chosen to insert a title, it can be entered using the Alphanumeric Keypad or
the soft keys. The title may be up to a maximum of 40 characteﬁning length.
Once the title has been decided, it is confirmed by pressing the &= key.
6. Grid
You can select whether or not to insert a grid on the print-out (“off” indicates that a grid
is not desired);if a grid is to be inserted, it may be specified as a fine grid (“Fine”) or
more coarse grid (“Normal”).
(Fine /Normal/ off)
7. Resolution
The time axis resolution can be specified in terms of the number of data points per lem
of the time axis.
(100/25/50/200/400/1000)
8. Data number
This allows you to select whether to print out all the data for the entire span of the
memory size (“Auto”) or to print out only a specified region within that entire span
(“Manual”).
9. First
Use the Alphanumeric Keypad to input the data number from which you wish to begin
analog print-out.
Once decided, it is confirmed by pressing the
10. Last
Use the Alphanumeric Keypad to input the data number at which you wish to end
analog print-out.
Once decided, it is confirmed by pressing the% key.
11. Graph
This allows you to select whether or not to print out the waveforms for the Graph
numbers specified using the Display Format settings panel. If you do not wish to print
out the waveform for a particular Graph number, select “off”. If you do wish to print out
the waveform for a particular Graph number, it should be specified as either a thick
trace (“Thlck”) or a thm trace (“Thin”).
12. Press the E or % keys to display the waveform on the CRT screen; then press
the EE key to produce an analog print-out of the displayed waveform.

ENTRY

= key.
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6.5 Setting up for a Digital Print-out

6.5 Setting up for a Digital Print-out

Function

This function allows a digital print-out (discrete numerical values) of measured data or
computed data, either in full or for a specified section of the data only.

It is possible to specify the interval between the data to be printed out.

A title up to 40 characters in length may be entered.

\ Mar.27.92 00:62:40  Semple:10kHz
1 2 3 .
Data No (V 1w 1w 1o 1
° -0.123 0.126¢ 0.289 0.034
1 -0.129 0.122 0.290 0.028
2 —0.136 0.119 o.288 0.021
s -0.142 0.114 0.288 0.013
4 -0.148 0.111 0.288 0.004
: — s ~0.1854 0.107 0.288  -0.004
In this case Interval=1 6 o185  o.10s  oses oo
7 -0.165 0.101 0.289  -0.024
8 -0.171 0.097 0.288  -0.035
9 -0.176 0.094 0.288  -0.043
10 -0.181 0.089 0.288  -0.0s3.
11 -0.186 0.08¢ ©.287  -0.063
12 -0.191 0.081 0.288  -0.072
13 -0.196 0.077 0.286  -0.082
14 -0.200 0.074 0.268  ~0.090
1s -0.208 0.071 0.286  -0.098
16 -0.200 0.067 0.288  -0.104
17 -0.212 0.064 0.286  -0.110
18 -0.216 0.060 0.287  -0.118
19 -0.220 0.0s6 0.286  -0.119
20 -0.224 0.053 0.287  -0.123
21 -0.227 0.049 0.285  -0.125
22 -0.231 0.045 0.287  -0.125
23 -0.233 0.042 0.285  -0.128
Last —_— ] 24 -0.235 0.039 0.287 -0.125
25 -0.237 0.036 0.286  -0.124
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Setting up for a Digital Print-out 6.5

Procedure
Fg';’lcgr 4 N\
F?ssing the PRINT FORMAT Memory Sample: 1@kHz Trig: Single
key calls up the Print Format I_ P o ot devios + Prirter |
settings panel. ——  Printer
2. Output device Print mode - BIIREM
This allows selection of either e Ko, 125 Test. of the Osoillator
the AR1100A’s built-in printer Data number : Manual
(Printer) or an external plotter 'l:.aia;tﬁ : gs
Interval : 1
(Plotter).
Select Printer by pressing the
. | Printer | goft key.
3. Print mode
Select Digital by pressing the
Digital | soft key. - /
4. Title on/off
This allows you to select whether
or not to insert a title.
5. Title
If you have chosen to insert a title, it can be entered using the Alphanumeric Keypad or
the soft keys. The title may be up to a maximum of 40 characters in length.
Once the title has been decided, it is confirmed by pressing the %key.
6. Data number
This allows you to select whether to print out all the data for the entire span of the
memory size (“Auto”) or to print out only a specified region within that entire span
(“Manual”).
7. First
Use the Alphanumeric Keypad to input the data number from which you wish to begin
digital print-out.
Once decided, it is confirmed by pressing the %key.
8. Last
Use the Alphanumeric Keypad to input the data number at which you wish to end
digital print-out.
Once decided, it is confirmed by pressing the %ke
9. Interval
Use the Alphanumeric Keypad to enter the spacing (number of data points) between the
numerical values which are to be printed out.
Once dec1ded 1t is conﬁrmed by pressing the Ek
10. Press the E or "STaRT keys to display the waveform on the CRT screen ; then press
the % key to produce a digital print-out of the waveform.
Note
B The print-out range may also be specified using a waveform displayed on the CRT screen.

For full details of this procedure please read Section 8.11 “Setting Recording Range
and Saving Range on the Waveform Panel”.
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6.6 Setting up to print out using an External Plotter

6.6 Setting up to print out using an External
Plotter

Function

Print-out to an external plotter is possible via GP-IB or RS-232-C interface ; however the
plotter must be HP-GL compatible.

A title up to 40 characters in length may be entered.

It is possible to specify an A4 size plot, an A3 size plot or two A5 size plots (upper and lower)
on an A4 sheet.

The pen speed may be altered.

It is possible to select whether to plot waveforms with or without a surrounding border.
When comparing a second waveform with an earlier waveform, it is more convenient to plot
the second waveform without a surrounding border.

The plotter pen number can be changed for each waveform so that colour coding of
waveforms is possible.

AR1100As fitted with the GP-IB Interface option must be used with a GP-IB compatible
plotter.

Similarly, main units fitted with the RS-232-C Interface must be used with an RS-232-C
compatible plotter.

(Note) This function is for the models with GP-IB or RS-232-C interface option only.

The following plotters are recommended by YOKOGAWA.

Paper Size
Manufacturs A3 A4 A5 Upper A5 Lower
and Model
HP
7475A, 7550A O O O O
Roland
DXY-990 O O O O
(RS-232-C)
- No.123 Test of the Oscillator
Mar.27.92 00:52:40 Sample:10kHz
1 0.':;60V

) -3.440 +
-1. -
b .\/\,(\/\./\/\f\/\/\/\,(\/\/\/\,(\/\/\/\.{\/
1 v 1 1 1
0.0 100.0ms
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Setting up to print out using an External Plotter 6.6

B Setting of the AR1100A / AR1200 (GP-IB Interface Model)
Generally speaking, the main unit is set to “Talk only” and the plotter to “Listen only”
when using the GP-IB Interface.
Please read Section 11.10 “Communication Related Settings” and set the GP-IB mode
to “Talk only”.

B How to connect the AR1100A /AR1200 (GP-IB Interface Model) and
Plotter

1. Before connecting the main unit and Plotter please make sure you have carried out

the above communications related setup procedures for an main unit fitted with GP-IB

Interface.

Carry out any necessary setup procedures for the Plotter.

Set the main unit’s power switch to off.

Switch off the power to the Plotter.

Connect the GP-IB Connector on the Rear Panel of the main unit to the Plotter’s GP-

IB Connector using GP-IB Cable. The Cable should be securely fixed using the

attached screws.

(Note) - Generally speaking, a one-to-one connection should be made between Plotter
and AR1100A/AR1200.

6. Set the main unit’'s power switch to on.

7. Switch on the power to the Plotter.

A ol o

M Setting of the AR1100A /AR1200 (RS-232-C Interface Model)
Generally speaking, communications are carried out using the Handshake system. Please
read Section 11.10 “Communication Related Settings” and be sure to enter all settings
correctly. All of the items must be set correctly to assure normal Plotter operation.
Pay particular attention that “Set & Out” is entered as the 232C mode and that the
Handshake setting matches the Plotter.

B How to connect the AR1100A /AR1200 (RS-232-C Interface Model) and
Plotter
1. Before connecting the main unit and Plotter please make sure you have carried out
the above communications related setup procedures for an AR1100A / AR1200 fitted
with RS-232-C Interface.
Carry out any necessary setup procedures for the Plotter.
Set the main unit’s power switch to off.
Switch off the power to the Plotter.
Please check the internal wiring of the RS-232-C Cable to be used for connection.
RS-232-C Cables can have a number of permutations of internal pin connection in
spite of an identical external appearance. Please be sure to employ a cable that is
suited to the communications that are to be carried out between the main unit and
the Plotter being used.
6. Connect the RS-232-C Connector on the Rear Panel of the main unit to the Plotter’s
RS-232-C Connector using RS-232-C Cable. The Cable should be securely fixed using
the attached screws.
Set the main unit’s power switch to on.
Switch on the power to the Plotter.

SR wN

o 3

Notes
B Use “Talk only” for GP-IB communications.

B Use the Handshake system for RS-232-C communications.
The Handshake must be set correctly to assure normal operation of the Plotter.
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Procedure

6.6 Setting up to print out using an External Plotter

The communications related settings must be carried out beforehand.
For full details of the procedures please read Section 11.10 “Communication Related

Settings”.
(Note)

communications.
PRINT
FORMAT

PRINT FORMAT
key calls up the Print Format
settings panel.

2. Output device
This allows selection of either
the main unit’s built-in printer
(Printer) or an external plotter
(Plotter).

elect Plotter by pressing the
soft key.

3. Title on/ off
This allows you to select whether
or not to insert a title.

4. Title

Pressing the

Use “Talk only” for GP-IB communications and the Handshake system for RS-232-C

e N
Memory Sample: 1@kHz Trig: Single
I—— Print format Octput. davics : J
——  Plotter
Title onvoff : on
Title : No.123 Test of the Oscillator
Paper size : A4
Pen speed : Slow
Draw border : Yes
Pen number
Title : 1 Label : 2 axis : 3 Cursor : 4
Gl : S G2:6 G:7 G4 :8
G5 :9 G6 : 10 G7 : 11 G8 : 12
N J

If you have chosen to insert a title, it can be entered using the Alphanumeric Keypad or
the soft keys. The title may be up to a maximum of 40 character§mi§)1/ length.
Once the title has been decided, it is confirmed by pressing the = key.

5. Paper size
This allows you to specify the
size of the paper for plotting.
You can select whether
generate an A4 size plot, an
size plot or to generate an
size plot to the top of an
sheet or to the bottom of an
sheet.
(A4/A3/A5 —1/A5 - 2)

6. Pen speed
This allows you to select either a
fast pen speed (“Normal”) or a
slow pen speed (“Slow”) for the
external Plotter.
(Normal/ Slow)
If “Slow” is selected, the plot
takes longer to complete but has
better resolution.

to
A3
A5
Ad
A4

A3 Al
[ ]
Up

VAV
3 e

»L Right

Right A5 -1 A5 -2

Up U

Righti § Right¢ §
* °

(Note) If A5-1 or A5-2 are

selected, two graphs
can be plotted on one
A4 sheet.

e

Right
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7. Draw border

Setting up to print out using an External Plotter 6.6

Here you can select whether to plot waveforms with or without a surrounding border (Yes/

No). If “No” is selected, the waveform alone is plotted.

When comparing a second waveform with an earlier waveform, it is more convenient to

plot the second waveform without a surrounding border.

(Example)

8. Pen number

AVAVAV

| __— Plot the waveform only

1st Plot

2nd Plot

An individual pen number can be specified for the Title, Label, Axis, Cursor and Graph
Numbers G1 to G8. The number of pen numbers that can be specified will differ according

to the Plotter

IM 7021-31E
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6.6 Setting up to print out using an External Plotter

E x;:;gifg"f -- Procedure for HP 7550A Plotter (using GP-IB Interface)

1. The GP-IB mode of the main unit should be set to “Talk only”.
It is meaningless to set an Address in this case.

2. Set the HP-IB mode of the Plotter to “LISTEN ONLY” (For details of the procedure please
refer to the Instruction Manual of the Plotter).

3. Connect the GP-IB Connector of the main unit to the HP-IB Connector of the Plotter using
GP-IB Cable.

Exé’:t‘g;eg(’f -« Procedure for HP 7550A Plotter (using RS-232-C Interface)

1. The main unit Settings are as follows:

232C mode : Set & Out
Baud rate ¢ 9600

Data length : 8bit
Parity : None
Stop bit 1
Handshake : Xon : Xon

2. The Communications mode for the Plotter should be set to the following:
SERIAL / HANDSHAKE XON/ XOFF
BAUD / BAUD RATE 9600
PARITY / 8-BITS OFF

DATA FLOW / LOCAL
For details of the procedure please refer to the Instruction Manual of the Plotter.
3. Use RS-232-C Cable with the following direct pin-to-pin correspondence. Please be sure to
check the internal wiring of the cable.
Make connection to the “TERMINAL” Connector of the Plotter.

AR1100A/AR1200 HP 7550A
Pin No. (male type) Pin No. (male type)

@ @

&€ Q0 O 6 0 0
© Q0 0 06 0O
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Print-out and Paper Feed 6.7

6.7 Print-out and Paper Feed

Function

This allows you to start or stop the print-out being carried out by the built-in printer or the
external plotter.

The print-out format is in accordance with the PRINT FORMAT settings.

Print-out can only be executed when a waveform is displayed on the CRT screen. So the
START or PROGRAM START keys should be pressed to display the waveform on the CRT
screen, after which print-out should be commenced.

The LAMP to the upper left of the PRINT key is lit while print-out is in progress.

Paper feed is carried out using the FEED key.

Procedure

LAY commences print-out to the built-in printer or external plotter.

BP%’%}T if print-out is already in progress
discontinues the print-out to the built-in printer or external plotter.

£ causes feeding of Chart Paper in the built-in printer.

Notes

M Print-out is not possible if the SM™RT key has been pressed and measurement is still in
‘ —=—
progress.

PROGRAM
B Print-out is not possible if the % key has been pressed and data is still in the
process of redisplay.

Print-out is not possible unless there is a waveform displayed on the CRT screen.

Other AR1100A/AR1200 operations cannot be carried out while print-out is in progress.

B For details of the various PRINT FORMAT settings please refer to the following :
Section 6.3 “Setting up for a High Resolution Print-out of the Displayed
Waveform”
Section 6.4 “Setting up for an Analog Print-out”
Section 6.5 “Setting up for a Digital Print-out”
Section 6.6 “Setting up to print out using an External Plotter”

B Feeding of the Chart Paper cannot be carried out while print-out is in progress.
B If there is no Chart Paper in the main unit’s built-in printer or if the Chart Paper runs

out, “Chart empty” or “Chart exhausted” will be displayed on the CRT screen. In such
cases Chart Paper should be inserted in the printer.
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6.8 Printing out a Setup List

6.8 Printing out a Setup List

Function

This allows a listing of setup information to be printed out by the main unit’s built-in
printer.
The following information is contained in the print-out listing.

= Settings for Mode, Use of Memory and- Averaging
RANGE Settings for Input Coupling, Input Range, Input Filters and
Thermocouple
O Trigger Conditions
ey Settings for Data Computation
ma o -
iy Display Format Settings
Date and Time Settings
Display Comment Settings
misc Print-out related Settings
= . .
Computation related Settings
Communications related Settings
Hardware Configuration Settings, etc.
S .
FELLN Sampling Rate
BT -
N Trigger Mode
FORMAT ; : :
== Format Settings for Print-out and Recording

Procedure

COPY

Press the % key and then the key ;a listing of setup information is printed out via

the AR1100A’s built-in printer.
COPY

If the ==  key is pressed during print-out of the Setup List, the print-out will be
discontinued.

Notes

M It is not possible to print out a Setup List under the following circumstances :
@ when print-out is in progress via the built-in printer or external plotter.
@ when the % key has been pressed and measurement is still in progress.
@ when the 954" key has been pressed and data is still in the process of being

redisplayed.
M If there is no Chart Paper in the main unit’s built-in printer or if the Chart Paper runs

out, “Chart empty” or “Chart exhausted” will be displayed on the CRT screen.
In such cases Chart Paper should be inserted in the printer.
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7.1

Summary of Data Storage Functions

7.1 Summary of Data Storage Functions

Measured Data, Computed Data and Setup Information can be stored on (SAVE) and the same
data retrieved from (LOAD) the IC Memory Card and the optional Floppy Disk.

The data format is MS-DOS.

The DUMP Function allows the storage of large quantities of data onto Floppy Disk ; data of
a particularly large volume can be stored on a series of Floppy Disks if a single disk proves
to be too small.

These functions make it easy for the user to carry out measurements with previous setup
conditions and to make comparisons with previously measured data.

B Saving Measured Data and Computed Data

You can select either Binary or ASCII format.

However, if you choose to save data in ASCII format, it cannot be reloaded into the main
unit. Please read Section 7.22, “ASCII File Format”.

You can specify the Channel Number, Waveform Number and Block Number of the data
you wish to save; you can also specify the precise portion of data to be saved through
Data Numbers. ’

Loading Measured Data and Computed Data

You can load measured data and computed data into the main unit’s memory provided it
has been saved in Binary format. There are two ways of loading the data : Replacement
Load in which loading takes place after deletion of all data in the main unit’s memory ;
and Overwrite Load in which data is loaded only into a specified channel of the main
unit’s memory leaving data for other channels unaffected.

However, computed data cannot be overwrite loaded.

Saving and Loading of Setup Information

You can save and load setup conditions such as Input Range, Trigger Conditions and
Display Format. Auto Sequence Programs may also be saved and loaded simultaneously
with the setup conditions.

Standard Areas for Waveform Judgement can also be saved and loaded ; refer to Section
8.7, “Waveform Tests (Go / No-go)” for further details of the Waveform Judgement
function.

Dumping Large Quantities of Data and Retrieving Dumped Data
(Floppy Disk only)

With the normal Save and Load operations it is not possible to save all the data when
the quantity of data is large.

Furthermore for normal Save and Load operations the data is stored and retrieved after a
correction has been calculated.

Using the DUMP Function large quantities of measured data can be dumped onto a series
of floppy disks in the form of raw, unprocessed data.

File Utilites

The following utilities are available for both IC Memory Card and Floppy Disk :
Initialization, File Copying, File Renaming, File Deletion, Directory Creation / Deletion
and Directory Print-out.
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7.2 Precautions for Use of IC Memory Card

Precautions for Use of IC Memory Card 7.2

B Please be sure to use the following YOKOGAWA IC Memory Cards with the main unit.

Item Memory Capacity Model Number
IC Memory Card 64Kbytes 3789 03
IC Memory Card 256Kbytes 3789 04
IC Memory Card 512Kbytes 3789 05
IC Memory Card 1Mbytes 3789 06

Please make sure you install the batteries supplied before using an IC Memory Card.
Please initialize (format) a new IC Memory Card before use.

IC Memory Card Battery Replacement should be carried out with the IC Memory Card
inserted in the main unit and with the main unit’s power switched on. Exercise caution
as attempting any other method of battery replacement will cause the loss of data
contained on the IC Memory Card.

Do not remove an IC Memory Card from the main unit while data is being stored on it
or retrieved from it. Data previously stored on the IC Memory Card may be corrupted
and the section of data currently being stored will be rendered unusable.

Do not drop or bend an IC Memory Card or otherwise subject it to any severe shocks.
Do not allow an IC Memory Card to become wet.

Do not allow dirt or dust to get into the connector.

Do not leave IC Memory Cards near heaters or in places exposed to direct sunlight.
Do not store IC Memory Cards in conditions of high temperature and humidity.

The life of an IC Memory Card battery is about 4 years for a 64Kbyte card, 2 years for a
256Kbyte card and 512Kbyte card and 1 year for a 1Mbyte card.

Adhesive labels are provided on which to write VOLUME and FILE names on an IC
Memory Card ; take extreme care not to apply these labels to the grounding surface in the
centre of the card rear surface. Applying a label to this surface will nullify the card’s
capacity to prevent static electricity build-up and may cause loss of data stored on the
card.

Grounding Surface
(Do not apply labels to this area)
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7.3

Installing the IC Memory Card Battery

7.3 Installing the IC Memory Card Battery

The batteries supplied are intended to preserve the data stored on the IC Memory Card ; the
IC Memory Card should be used after these batteries have been installed.

The battery installation procedure at the time of delivery is explained here.

Should the batteries become exhausted during use of the IC Memory Card and it is desired to
replace them without losing the memory contents, please refer to Section 7.4 “Replacing the
IC Memory Card Battery”.

1.

2.

3.

4.

5.

Hold the IC Memory Card with its part number label (reverse side) uppermost.

Remove the battery holder by inserting your thumbnail in the gap between battery holder
and IC Memory Card and pulling out.

Insert the supplied battery into the battery holder with its +symbol uppermost.
Replace the battery holder in the IC Memory Card.

Set the “Lock” switch on the IC Memory Card battery holder to “Lock”.

The above completes the battery installation procedure for a new IC Memory Card.
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Replacing the IC Memory Card Battery 7.4

7.4 Replacing the IC Memory Card Battery

If an IC Memory Card is in use and the “IC card battery exhausted” message is displayed at
the top of the main unit’s CRT screen, the IC Memory Card battery should be replaced as
soon as possible.

The procedure explained here is for battery replacement without any loss of data contained in
the IC Memory Card. If it is not required to preserve the data stored on the IC Memory
Card, you may remove the IC Memory Card from the main unit and carry out the battery
replacement according to the procedure in Section 7.3 “Installing the IC Memory Card
Battery”.

The Replacement Battery Part Numbers are as follows:
64Kbyte card ........... .. ... ... B9586JU
256Kbyte / 512Kbyte / 1Mbyte cards ....... B9586JV

Keep the IC Memory Card inserted in the main unit.

Keep the main unit’s power switched on.

Set the battery holder “Lock” switch (on the right hand facing edge of the IC Memory

Card) to its unlocked position.

4. Remove the battery holder (on the right hand facing edge of the IC Memory Card) by
inserting your thumbnail in the gap between battery holder and IC Memory Card and
pulling out. Exercise caution as the battery will fall out of the battery holder during this
procedure.

5. Insert the new battery into the battery holder with the +symbol facing upwards. The
polarity of the battery holder is negative. (Exercise caution as the IC Memory Card
battery holder is flipped over when inserted in the main unit).

6. Turn the battery holder upside down and, holding the battery in place with your finger,
insert the holder into the IC Memory Card.

7. Set the “Lock” switch on the right hand facing edge of the IC Memory Card to “Lock”.

The above completes the battery replacement procedure for the IC Memory Card.

el .

Caution: If the IC Memory Card is inadvertently removed from the main unit without its
battery installed the contents of the IC Memory Card will be lost.

& = 33&;@ ==

g
%
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7.5 Inserting and Removing the IC Memory Card

7.5 Inserting and Removing the IC Memory
Card

M Inserting the IC Memory Card
With its MEMORY CARD symbol face upwards insert the IC Memory Card firmly and
securely into the IC Memory Card Slot as shown in the Figure (The figure below is for
the AR1100A which is the same as the AR1200).
With the IC Memory Card correctly inserted a small portion (about 13mm) will protrude
from the main unit.

IC Memory Card inserted in the AR1100A/AR1200

B Removing the IC Memory Card
First check on the main unit’'s CRT screen that the main unit is not in the middle of a
read or write operation using the IC Memory Card. Then remove the IC Memory Card by
holding between fingers and thumb and firmly withdrawing. If the IC Memory Card is
removed during a read or write operation it is possible that data contained on the card
will be corrupted.
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Initializing the IC Memory Card 7.6

7.6 Initializing the IC Memory Card

Function

To carry out the initialization (formatting) of a new IC Memory Card ; this prepares the card
for use.

Procedure

1. Having carried out the battery (~ )
installation procedure, insert the  |Memory
IC Memory Card which you wish r Load 7 Save e ~ Save mode : Utility
to initialize into the main unit's Utility
IC Memory Card Slot.

LOAD I SAVE
2.

Sample: 18kHz Trig: Repeat

Function : Format
Parameter : A: ~VIEST123
Call up the Load/Save panel. ldrivel </m(B or 1 or 21> <vivolunel> Set
3. Load/Save mode /@=2D (1.2 /m=2DD(T28K) m2=2HD (1 . 4411
Select Utility by pressing the
soft key.
4. Function
Select Format (IC Memory Card
Initialization) by pressing the

soft key. xecute |
N\ J

5. Parameter
Press the soft key. The IC Memory Card Drive Number is A.
If you wish to specify a Volume label (a name for the IC Memory Card), you should use
the Alphanumeric Keypad to first input “._./ v” after the “A :” and then to input a string up
to a maximum of 11 characters in length ( _ is a space). Having decided on a label,
confirm it by pressing the% key.
If you do not wish to specify a Volume label, press the cems key with “A :” only displayed.
When the ees key has been pressed, the Menu Cursor will move to the “Set” position.

6. Set
The Initialization is completed by pressing the soft key.
After “Formatting...” has been displayed on the main unit’s screen, it returns to the
previous display panel (which was obtained by pressing the soft key in procedure 3
above).

Notes

B If you initialize an IC Memory Card which already contains data, all of that data will be
lost.

M If the IC Memory Card battery is replaced with the IC Memory Card removed from the
main unit, it will be necessary to carry out the above IC Memory Card Initialization

procedure again.

B When specifying a Volume label be sure to insert a space (sp) before the “/v.”
Use the &= key when entering a space.

M Spaces and lower-case letters cannot be entered in a Volume label.
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7.7 Precautions for Use of Floppy Disk

7.7 Precautions for Use of Floppy Disk

The main unit (FDD Models) can be used with 3.5 inch 2HD Floppy Disks or 3.5 inch 2DD
Floppy Disks.

You can use 1.2MB (MS-DOS Format) or 1.44MB (MS-DOS Format) 2HD Floppy Disks and
720KB (MS-DOS Format) 2DD Floppy Disks.

We recommend the use of YOKOGAWA 3.5 inch 2HD Floppy Disks (Model Number 7059 00)
with the AR1100A/AR1200.

Do not open the shutter and touch the surface of the disk.
Finger print markings on the medium surface can lead to errors in reading and writing.

Do not leave Floppy Disks in places exposed to direct sunlight and
do not store Floppy Disks in conditions of high temperature and
humidity.

A deformation of the outer casing may lead to damage of the disk surface.

Take care over condensation.

Condensation can give rise to errors in reading and writing.

Such condensation may be caused by sudden changes in environmental conditions.

In cases where Floppy Disks have been sent by post or have otherwise been brought into
a room from outside, do not use the disks immediately ; allow 30 to 60 minutes for the
disks to adapt to the conditions in which they are to be used.

Do not expose Floppy Disks to strong magnetic fields.
The data stored on the Floppy Disks may be corrupted. Floppy Disks should not be placed
near power transformers, magnets, motors, etc.

Floppy Disk formats incompatible with the AR1100A /AR1200

The following 2HD Floppy Disk formats cannot be used with the main unit: 640KB,
720KB, etc.

The following 2DD Floppy Disk formats cannot be used with the main unit: 640KB,
1.2MB, 1.44MB, etc.
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Precautions for Use of Floppy Disk 7.7

M Preventing accidental deletion of data
There is a write protect mechanism on the rear of the Floppy Disk. Moving the write
protect tab in direction B reveals an opening in the write protect mechanism ; with the
Floppy Disk in this write protect status it is not possible to write any data to the disk or
delete any data from the disk.

opening
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7.8 Inserting and Removing the Floppy Disk

7.8 Inserting and Removing the Floppy Disk

B Inserting the Floppy Disk
Insert the Floppy Disk face upwards into the main unit’s Floppy Disk Slot as shown in
the Figure below (The figure below is the AR1100A which is the same as the AR1200). If
any other method of insertion is attempted, the Floppy Disk will not fit into the Slot.
The Floppy Disk should be firmly pushed into the slot until the Eject Button clicks out.

B Removing the Floppy Disk
First check that the Floppy Disk Drive Access Lamp is not lit; then press the Eject

Button. The Floppy Disk will jump out.

Do not attempt to remove a Floppy Disk while the Floppy Disk Drive Access Lamp is lit;
this may result in loss of data from the Floppy Disk.
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Initializing the Floppy Disk 7.9

7.9 Initializing the Floppy Disk

Function

New Floppy Disks must be initialized (formatted).
Here we explain the MS-DOS Format initialization procedure for 1.2MB and 1.44MB 3.5 inch
2HD Floppy Disks and for 720KB 3.5 inch 2DD Floppy Disks.

Procedure

1. Insert the Floppy Disk into the main unit’s Floppy Disk Slot.

9. LOADISAVE 4 N\
Call up the Load/Save panel. y Sample: 1@KHz Trig: Repeat
Load -~ Save
3. Load/Save mode l_ Load - Save mode : Utility |
Select Utility by pressing the Utility

utility | soft key. Function : Format
Parameter : B: /m@ ~vTEST456

4. Function
. fdrivel </m(@ or 1 or 21> <~vIvolumel> 3ot
Select Format by pressing the BT 2 m1=2DD(T20K) mERHD (1 A4 &=

soft key.

5. Parameter
Press the soft key. The
Floppy Disk Drive Number is B.
Then wuse the Alphanumeric
Keypad to enter the following : ‘
first input a space and a slash ‘- k J
“_./”, then input the format type
(m0, ml or m2).
Select mO0 for initialization of 1.2MB 2HD disks.
Select m1 for initialization of 720KB 2DD disks.
Select m2 for initialization of 1.4MB 2HD disks.
If you wish to specify a Volume label (a name for the Floppy Disk), you should use the
Alphanumeric Keypad to first input “_./ v” (space, slash, v) after the format type and then
to input a string up to a maximum of 11 characters in length ( — is a space). Having
decided on a label, confirm it by pressing the% key.
If you do not wish to specify a Volume label, press the =&, key after entering the
format type (m0, ml or m2).
When the 2 key has been pressed, the Menu Cursor will move to the “Set” position.

6. Set
The Initialization is completed by pressing the soft key. After “Formatting...” has
been displayed on the main unit’s screen, it returns to the previous display panel (which
was obtained by pressing the soft key in procedure 3 above).

Notes

B If you initialize a Floppy Disk which already contains data, all of that data will be lost.

M Be sure to insert a space (sp) before the “/” used for input of format type and the “/v”
used to specify a Volume label. Use theeZ== key when entering a space.

B Spaces and lower-case letters cannot be entered in a Volume label.
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7.10

Size and Number of Files stored on IC Memory Card and Floppy Disk

7.10 Size and Number of Files stored on IC

Memory Card and Floppy Disk

B Size of Setup Information Files

The size of files containing setup information ranges from 1Kbytes up to 2Kbytes. The
exact file size will differ according to the Model of main unit being used and the setup
conditions to be saved.

M Number of Files that can be saved on a single IC Memory Card and

a single Floppy Disk.

The number of files (including both setup information files and files containing waveform
data) that can be saved to a Root Directory (without creating any Sub-directories) is listed
below for IC Memory Card and Floppy Disk. However, if the volume of data increases,
these values will be reduced. When creating Sub-directories, the number of files is not
restricted.

Medium IC Memory Card Floppy Disk
Memory Capacity 64KB 128KB | 512KB 1MB | 2DD(720KB) | 2HD (1.2MB) | 2HD (1.4MB)
Maximum File Size in
Root Directory 47 47 47 47 111 191 223

B Size of Measured, Computed and FFT Computed Data Files

The formulae listed below provide a rough estimate of the size of data files. Logic data
uses 1 channel at a time (channel A or channel B) and is saved in 2 bytes so the data
size calculation is the same as for analog data.

@® For Memory Mode

Type of Data

File Header Size (bytes)

Data Size (bytes)

Measured D’ata

(binary format)

Closest multiple of 64 = 134+64* X+20*Y+36* B

2*D*Y*B

Measured Data
(ASCII format)

168+29* X

D*(8+10* X)

Computed Datal

(binary format)

Closest multiple of 64 = 170+81 * W

4*D*W

Computed Datagl
(ASCII format)

146+14* W

D*(8+10*W)

(Note) X: (Number of Analog channels saved)+(Number of Logic channels saved * 8)

However, if a particular channel input is OFF, that channel’s data is not saved.

Y: (Number of Analog channels saved)+(Number of Logic channels saved)

B: Number of blocks saved (when memory partitioning is in use).
However, if memory partitioning has not been adopted, the number of blocks is
assumed to be 1 for the purposes of calculation.

D: Size of data saved

W: Number of waveform numbers for which computed data has been saved.

However, if a computational expression has not been set for a particular
waveform number, the data for that waveform number is not saved.
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Size and Number of Files stored on IC Memory Card and Floppy Disk 7.10

® For FFT Mode

Type of Data File Header Size (bytes) Data Size (bytes)
Measured Data
Closest multiple of 64 = 170+84* Y 2*xD*Y
(binary format)
Measured Data
168+29*Y D*(8+10*Y)
(ASCII format)
FFT Computed Data
Closest multiple of 64 = 225+81 % W 4% D¥1x W
(binary format)
FFT Computed Data .
145+14%W D*1 % (8+10 * W)
(ASCII format)

*1  Computed Data is saved for points 0 to 400 and “0” is entered for points 401 to
999.

B Guide to File Size
Below is a table showing how file size relates to the number of channels saved and to the
memory length. (If memory partitioning is being used, the values given in the table
should be multiplied by the number of blocks.)

@ Without Memory Partitioning Binary Format Unit : Kbyte
Memory size —
Number of : Number of 1k 4k 16k 64k 125k 250k 500k 1M
Analog : Logic
Channels ! Channels
1 i 3 9 32 126 245 489 978 —
i 1 3 9 32 126 245 489 978 —
2 E 5 16 - 63 251 489 977 — —
2 i 2 10 33 127 502 978 —_ — —
4 i 9 32 126 501 978 — —_ —
4 i 2 14 49 190 752 — — — —
6 § 13 48 189 751 — — — —
6 i 2 18 65 252 1002 —_ — — —
8 i 17 64 251 1001 — — — —
Note : Combinations of memory size and channels for which no value is given cannot be realized even using

a 2HD (1.44MB) Floppy Disk.
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7.10 Size and Number of Files stored on IC Memory Card and Floppy Disk

@ Without Memory Partitioning ASCII Format Unit: Kbyte
Memory size —
Number of | Number of 1k 4k 16k 64k 125k 250k 500k 1M
Analog | Logic
Channels ! Channels
|
1 : 18 71 282 1126 — — — —_
1
| 1 87 345 1375 — — — — —
i
2 ' 28 110 438 —_ — — — —
i
2 ! 2 185 736 — — — — — —
l
4 : 48 188 751 — — — — —
I
4 E 2 204 814 — - — — — —
]
6 67 266 1063 — — — — —
1
1
6 : 2 224 892 — — — — — —
i
8 ! 87 345 1375 — — — — —
Note : Combinations of memory size and channels for which no value is given cannot be realized even using

a 2HD (1.44MB) Floppy Disk.

B DUMP Data(AR1200 and FDD Models of AR1100A)
File Size for DUMP data can also be estimated on the basis of 2 bytes per one point of
data per single channel.
8 channels of 500k data can be saved on 8 2HD (1.2MB) Floppy Disks.

B ASCII File Format
Please read Section 7.22, “ASCII File Format”.
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7.11 Saving Measured Data and Computed Data

7.11 Saving Measured Data and Computed
Data

Function

Measured Data and Computed Data can be saved on IC Memory Card or Floppy Disk.

You can select either Binary or ASCII format.

However, if you choose to save data in ASCII format, it cannot be reloaded into the main
unit. Please read Section 7.22, “*ASCII File Format”.

You can specify the Channel Number, Waveform Number and Block Number of the data you
wish to save; you can also specify the precise portion of data to be saved through Data
Numbers.

Procedure

1. LoADIsAve 7 ~
Call up the Load/Save panel. *Load  Save Somple: 10k TTig: Repest

2. Load/Save mode ‘— Load 7 Save mde ¢ Dt Tope : Sove |

. Data
Se;e(;: Data by pressing the Drive 0. : A Uolume label <TEST1Z23 > Memory : B
3 rsl? t key. Directory : ODULE1l/
- Lype File name : TEST3 Data type : Binfleas Option :
"Select Save by pressing the Set
soft key.
. Block no. : 1 - 4
4. Drive no. Data point: 8 - 929
* foh: 2ch: on 3ch:off 4chzoft
Press the soft ke.zy or the Lob: on 2ch: on _ Qch:g" e
soft key according to the
Drive Number you wish to select.

. ff — ?r,‘:t OPT 3! OPT
The IC Memory Card Drive . - *

Number is A. - J
The Floppy Disk Drive Number is B.

5. Directory
“/” indicates a Root Directory. Sub-directories may also be specified at this point. “/” is
the symbol used for subdivision of directories.
The Directory Name can be entered using the soft keys or the Alphanumeric Keypad.
Having decided the item you wish to enter, confirm it by pressing the % key.
If there are more than 8 directories, it is possible to change the soft key menu using the
Channel Select Keys&> ==
Sub-directories must be created in advance ; for details of the procedures involved please
read Section 7.21, “Creating and Deleting Directories”.

6. File name
File names are entered using the Alphanumeric Keypad (with a maximum length of 8
characters).
At this point, the names of the files contained in the specified directory are displayed
above the soft keys. These soft keys can be used when overwriting. If there are more
than 8 directories, it is possible to change the soft key menu using the Channel Select
Keys 2 €.
Whichever method of file name entry is adopted, confirmation of the entry is carried out
by pressing the &=, key.
In addition, file information for the specified directory is displayed on the lower half of
the CRT screen.
For further details please read Section 7.17, “Checking Files”.
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7.

7-16

Saving Measured Data and Computed Data

Data type

To decide the format in which data is to be saved.

® Binary Format
Binary format should be selected if data is to be handled using the main unit.
Press the soft key to save measured data in Binary format.

Press the soft key to save computed data in Binary format.

® ASCII Format
ASCII format should be selected if data is to be handled using a personal computer,
ete.
Note that a special IC Card Reader is required to read IC Memory Cards ; please
contact your YOKOGAWA dealer for more information concerning IC Card Readers.
Press the soft key to save measured data in ASCII format.

Press the soft key to save computed data in ASCII format.
Option
Pressing the | off soft key will cause storage of all data:all channels for which the
input has not been set to “off”, all computed waveforms and all blocks.
If you press the soft key you will see the Option settings displayed at the foot of

the CRT screen. You should check that these are as required.

@ Block no.
This displays the numbers of the blocks to be saved.

@ Data point
This displays the portion of data to be saved. (Data numbers are specified from 0
onwards).

® ch
“on” indicates that a channel is to be saved and “off” indicates that a channel is not to
be saved.

Pressing the soft key allows you to change each of the Option settings.
Pressing the soft key causes the Option settings to be initialized (to their
maximum values), followed by display of the Option setting panel.

The above Option settings can be entered using the Alphanumeric Keypad or the Soft
Keys.

Once decided, the settings are confirmed by pressing the %key.

Then, after using the Cursor Keys to move the Menu Cursor to the “Set” position, you can
set the Options by pressing the soft key.

Set

Use the Cursor Keys to move the Menu Cursor to the “Set” position.

Then pressing the |Execute| soft key causes the data to be saved.
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Notes

B The Volume label within the < > brackets is the Volume label (name) of the IC Memory
Card (specified by Drive Number A)or Floppy Disk (specified by Drive Number B).

M Memory indicates the remaining memory capacity on the IC Memory Card (specified by
Drive Number A)or Floppy Disk (Specified by Drive Number B).

B If you save data to a directory using an existing file name, the data will overwrite the
existing file.

B Characters that may be used in file names and impermissible file names are in
accordance with MS-DOS.

B When memory partitioning is in operation and computed data is to be saved and when
there is no Option setting for Block Number, Block 1 data only is saved.

B The setting of Options is contained within the main unit’s setup procedures (as applied to
AR1100A/AR1200 data).

B Files which have been saved in ASCII format cannot be reloaded into the main unit. Do
not save data in ASCII format unless you intend to handle the data using a personal

computer.

M When handling files with a personal computer, the file extension for Binary format is
DAT and the file extension for ASCII format is ASC.

M The Option which specifies the particular range of data to be saved may also be set using
a waveform that is displayed on the CRT screen.

M For further details of this, please read Section 8.11, “Setting Recording Range and
Saving Range on the Waveform Panel”.

M For further details of ASCII format, please read Section 7.22, “ASCII File Format”.
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7.12 Loading Measured Data and Computed
Data

Function

Measured Data and Computed Data which has been saved in Binary format can be loaded
into the main unit.
There are 2 methods for loading such data : Replacement Load and Overwrite Load.

B Replacement Load
With Replacement Load, data contained on IC Memory Card or Floppy Disk is loaded into
the main unit’'s memory, deleting all of the data previously contained in the main unit’s
memory. It is also possible to specify the Data Point Number from which loading of data
will commence.

B Overwrite Load (Only Measured Data)
With Overwrite Load, a specified channel number of the data contained on IC Memory
Card or Floppy Disk is loaded into a specified channel of the main unit’s memory. When
carrying out Overwrite Load it is essential that the setup conditions (such as sampling
rate) are identical for the data being loaded and the data contained in the main unit’s
memory. It is also possible to specify the Data Point Number from which loading of data
will commence.

@ The Difference between Replacement Load and Overwrite Load

AR1100A
Channel 1
Memory ®
Channel 2 ®
Replacement Load Memory
Channel 3 e
Data contained on AR1100A Memory
IC Memory Card Channel 4 ®
Memory
Channel 1
@ Memory
Channel 2
@ Memory
Channel 3
° Memory AR1100A
® Channel 4 E
Memory
Channel 1 )
Memory
; Channel 2
Overwrite Load Memory
Channel 3
. Memory
Loading Channel 3 data from the IC Memory
Card into Channel 1 of the AR1100A’s memory. ~ Channel 4 E]
Memory

Notes

M Definition of “Overwrite”:
Used here to mean “the loading of a particular channel of data (but with the same setup
conditions as the data contained at that time in the main unit’s memory) into a specified
channel of the main unit’s memory leaving data for other channels in the main unit’s
memory unaffected.”
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7.12.1 Replacement Loading of Measured Data and

Computed Data

Function

Measured Data and Computed Data which has been saved in Binary format can be loaded
into the main unit using Replacement Load.

Data contained on IC Memory Card or Floppy Disk is loaded into the main unit's memory,
deleting all of the data previously contained there.

It is also possible to specify the Data Point Number from which loading of data will
commence.

@ Conditions for Replacement Load :

IM 7021-31E

o If Memory Partitioning is in operation, the Block Protect Mode should be set to “off”.
oIf Computed Data is being loaded, the PROGRAM Function (used for computations)
should be set to “on”.

Setup Information

The following setup information related to waveform display will become matched to

the data contained on the IC Memory Card or Floppy Disk.

However, the setup information for waveform measurement by the main unit is

unaffected.

®Range Settings (with the exception that filters are all set to “off” and channels for
which no data has been loaded are also set to “off”.)

¢ Sampling Rate

o Trigger Point

Display Scaling

®#When Measured Data is loaded, the main unit's Display Scaling is set to “off”
regardless of the setting prior to loading.

e When Computed Data is loaded, the main unit’s Display Scaling remains at the
value set prior to loading.

Linear Scaling
The main unit settings for Linear Scaling are unaffected by the loading of data.
Settings for Linear Scaling are not saved.

Memory Size and Loading of Data

e Data on which memory partitioning has not been performed.
Memory size is set automatically according to data size prior to saving. If the
memory size is not sufficient, the maximum memory size is set and that portion of
data is loaded.

® Data on which memory partitioning has been performed.
Memory size is set automatically according to data size prior to saving. The number
of partitioned blocks is limited by the memory size that has been set.
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® Over-range Data

In cases when over-range data is saved and then reloaded into the main unit, a
waveform differing from the original waveform may be generated.

Over-range area

A A / ] ] P
WAV AVAWV
\ ] V uwm loadingl_l

® Loading Data when the PROGRAM Function (used for computations)is set to
(Qon”.
o If you load measured data, then all the computed data up to that point is rendered
unusable.

oIf you load computed data, then all the measured data up to that point is rendered
unusable.

oIf you load computed data, then the panel scaling value will automatically be
replaced by the value that was set when the data was saved.
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Procedure
1 o [ )
Pressing the LOAD / SAVE key ™ oad + Save Semple: 10kiz Trig: Repeat
calls up the Load/Save panel. [ Load 7 Save mode : Data Type : Load |
2. Load/Save mode - fata Sotome Tabel CTESTIZ3
Select Data by pressing the -D t brive po. 2 & e lebel CTRTIZ > Memory: @
ft k y P g ki Directory : AODULE1~
3 rSI? €y- File name : TEST3 Option :
- Llype Set
Select Load by pressing the
soft key. Start point  : 499
. Drive no. Over write : off
Press the soft key or
the soft key according
to the Drive Number you

IM 7021-31E

wish to select. . J

The IC Memory Card Drive Number is A.

The Floppy Disk Drive Number is B.

Directory

“/”indicates a Root Directory. Sub-directories may also be specified at this point. “/”

is the symbol used for subdivision of directories. The Directory Name can be entered

using the soft keys or the Alphanumeric Keypad.

Having decided the item you wish to enter, confirm it by pressing the key.

If there are more than 8 directories, it is possible to change the soft key menu using

the Channel Select Keys &= = .

File name

The names of the files contained in the specified directory are displayed above the soft

keys. Only 8 files can be displayed at one time. If there are more than 8 files in the

gtory, it is possible to change the soft key menu using the Channel Select Keys
=3

You may also enter file names using the Alphanumeric Keypad.

Whichever method of file name entry is adopted, confirmation of the entry is carried

out by pressing theE key.

In addition, file information for the specified dlrectory is displayed in lots of 8 on the

lower half of the CRT screen.

For further details please read Section 7.17, “Checking Files”.

ENTRY
IS=——]
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4.

Option

Pressing the off soft key means that you will commence loading data from the “0”
data point (the first data).

Pressing the on soft key allows you to specify the data point from which you will

commence loading data. The Option Settings are then displayed in the lower half of the
CRT screen.
@ Start point  This displays the data point from which data loading will take place.
@® Over write “on” indicates Overwrite Load and “off” indicates Replacement Load.
If Overwrite is not set to “off” (for Replacement Load), it can be
changed in the following way.
Pressing the soft key will display the Option setting panel.
Pressing the soft key causes the Option settings to be initialized (to their
maximum values), followed by display of the Option setting panel.
The above Option settings can be entered using the Alphanumeric Keypad or the Soft
Keys. Once decided, the settings are confirmed by pressing the ékey.
Then, after using the Cursor Keys to move the Menu Cursor to the “Set” position, you can
set the Options by pressing the soft key.
Set
Use the Cursor Keys to move the Menu Cursor to the “Set” position.
Then pressing the |Execute| soft key causes the data to be loaded.

Notes

The Volume label (name) of the IC Memory Card (specified by Drive Number A)or Floppy
Disk (specified by Drive Number B)is displayed within the Volume label brackets < >.

When carrying out Replacement Load, files which include any logic input data should be
loaded using an main unit with logic option.

When carrying out Replacement Load, if the channel configuration (the number of analog
input channels and the presence or absence of any logic inputs) is different for the file
and the main unit being used, then loading will be carried out only for those sections of
data which can be loaded.

Loading will not be carried out if the Start point Option setting is inappropriate to the
data contained on the IC Memory Card or Floppy Disk.
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7.12.2 Overwrite Loading of Measured Data

Function

With Overwrite Load, a specified channel of the data contained on IC Memory Card or
Floppy Disk is loaded into a specified channel of the main unit’s memory. When carrying out
Overwrite Load it is essential that the setup conditions (such as sampling rate) are identical
for the data being loaded and the data contained in the main unit’s memory. It is also
possible to specify the Data Point Number from which loading of data will commence.

Note

IM 7021-31E

Overwrite Load cannot be carried out in the following cases:
o When Memory Partitioning has been adopted.

® When Computed Data is being loaded.

® When Program is ON.

Setup Information and Overwrite Load

The following setup information will become matched to the data contained on the IC

Memory Card or Floppy Disk.

®Range Settings (with the exception that filters are all set to“off” and channels for
which no data has been loaded are also set to “off”.)

o Sampling Rate

: The Trigger Point is taken as that which is set for the main unit at the time of data
loading.
Even if the sampling rates differ for the data contained in the main unit’s memory
and the data contained on the IC Memory Card or Floppy Disk, the loaded data will
be treated as though it has been sampled at the main unit’s sampling rate setting.
However, in this case the loaded data will not be displayed with the correct time axis
scaling.

Display Scaling and Overwrite Load
The main unit’s Display Scaling is set to “off” regardless of the setting prior to loading.

Linear Scaling
The main unit settings for Linear Scaling are unaffected by the loading of data.
(Settings for Linear Scaling are not saved.)

Memory Size and Loading of Data
e Data on which memory partitioning has not been performed.
This data is loaded with the memory size that has been set.
e Data on which memory partitioning has been performed.
This data is loaded with the memory size of the first block of data on the file.

When the memory size which has been set for the main unit is greater than the
length of data for overwrite load:in this case the section of the main unit’s memory
for which no data has been loaded is treated as Illegal Data.

When the memory size which has been set for the main unit is smaller than the
length of data for overwrite load:in this case data is loaded only until the available
memory size (currently set for the main unit) has been occupied and the remaining
data is not loaded.
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@® Over-range Data

In cases when over-range data is saved and then reloaded into the main unit, a
waveform differing from the original waveform may be generated.

A 1 T
WAV AVAWV
VAR EE—

Over-range area

When saving When loading

@® Overwriting by Switching Program (Calculation) ON to Program (Calculation)
OFF

Changing program-on to program-off allows the measured data to be overwritten.

Overwrite after first setting the program to off and then press the program start key
to display the measured data.
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Procedure
1. LOADISAVE 4 )
Pressing the LOAD /SAVE key |™™™ .. sve Sample: 10Kz Trig: Repeat
calls up the Load/Save panel. L Load 7 Save mode : Data Type : Load |
— Data

2. Load/Save mode D A olume label <TEST123 temo %@
rive no. : ume la > ry :
Select Data by pressing the Y

soft key' File name : TEST3 Option :
3. Type Set

Select Load by pressing the

soft key . Start point 499

. Drive no. Over write : on

IM 7021-31E

Directory : AODULE1~/

Press_the soft key or Source ch  :  1ch

Destination ch:  3ch
the soft key according

to the Drive Number you

wish to select. \ J
The IC Memory Card Drive Number is A.

The Floppy Disk Drive Number is B.

Directory

“/”indicates a Root Directory. Sub-directories may also be specified at this point. “/”
is the symbol used for subdivision of directories. The Directory Name can be entered
using the soft keys or the Alphanumeric Keypad.

Having decided the item you wish to enter, confirm it by pressing the% key.

If there are more than 8 directories, it is possible to change the soft key menu using
the Channel Select Keys$ Eé

File name

The names of the files contained in the specified directory are displayed above the soft
keys. Only 8 files can be displayed at one time. If there are more than 8 files in the
d1rect% it is possible to change the soft key menu using the Channel Select Keys

You may also enter file names using the Alphanumeric Keypad.

Whichever method of file name entry is adopted, confirmation of the entry is carried
out by pressing the% key.

In addition, file information for the specified directory is displayed in lots of 8 on the
lower half of the CRT screen.

For further details please read Section 7.17, “Checking Files”.
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4.

Option

Pressing the | off | soft key selects a Replacement Load commencing from the “0” data
point (the first data).

Pressing the soft key causes display of the Start point for loading and the
Overwrite Load settings on the lower half of the CRT screen.

@ Start point This displays the data point number from which data loading will
commence.
@® Over write “on” indicates Overwrite Load and “off” indicates Replacement Load.

If Overwrite is set to “on” (for Overwrite Load), the following
additional settings are displayed.

@® Source ch This displays the channel number of the IC Memory Card or
Floppy Disk data which is to be loaded into the main unit.

@ Destination ch  This displays the main unit channel number into which data will
be loaded.

The Option settings can be changed in the following way.

Pressing the Iset OPT| soft key will display the Option setting panel.

Pressing the |c|r OPTI soft key causes the Option settings to be initialized (to their
maximum values), followed by display of the Option setting panel.

The above Option settings can be entered using the Alphanumeric Keypad or the Soft
Keys. Once decided, the settings are confirmed by pressing the oy key.

Then, after using the Cursor Keys to move the Menu Cursor to the “Set” position, you can
set the Options by pressing the soft key.

Set

Use the Cursor Keys to move the Menu Cursor to the “Set” space position.

Then pressing the soft key causes the data to be loaded.

Notes

The Volume label (name) of the IC Memory Card (specified by Drive Number A) or Floppy
Disk (specified by Drive Number B)is displayed within the Volume label brackets < >.

Logic input data should be loaded into the main unit’s logic channels.

Loading will not be carried out if the Start point Option setting is inappropriate to the
data contained on the IC Memory Card or Floppy Disk.
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7.13 Deleting Measured Data Files and
Computed Data Files

Function

To delete measured data files and computed data files saved on IC Memory Card or Floppy
Disk.

Procedure
1. LOAD | SAVE Ve \
Pressing the LOAD /SAVE key |™™% q. swve Sample: 18Kl Trig: Repeat
calls up the Load/Save panel. I— — Load 7 Save fiode ¢ Data Tope : Delete ]
— a

2. Load/Save mode

S 1 " D ¢ b . th Drive no. : A Uolume label <TEST123 > Memory : THB
soft key.

File name :
3. Type . ‘ Set

Select Delete by pressing the

TEST1 9223726 18:34 MEMHEARS 1ch  1block 1009

soft key. TEST2 928326 18:37 MEMHEAS 2ch 1block 1080
. TEST2  92/83/26 18:38 MEMHEAS 2ch 2block 1000

@ Drive no. TESTA  92/03/26 18:40 MEM-MEAS 2ch 2block 4000
TESTI1 928326 18:45 MIHPROG 4w  1block 1080

Press the soft key or TESTi2 928326 18:48 MEM-PROG 2w  1block 1002

the soft key according
to the Drive Number you

wish to select. - J
The IC Memory Card Drive Number is A.
The Floppy Disk Drive Number is B.

@ Directory
“/”indicates a Root Directory. Sub-directories may also be specified at this point. “/”
is the symbol used for subdivision of directories. The Directory Name can be entered
using the soft keys or the Alphanumeric Keypad.
Having decided the item you wish to enter, confirm it by pressing the% key.
If there are more than 8 directories, it is possible to change the soft key menu using
the Channel Select Keys $ é

@ File name
The names of the files currently contained in the specified directory are displayed
above the soft keys. Use the soft keys to specify the file to be deleted.
If there are more than 8 files in the directory, you may use the Channel Select Keys
% é to change the soft key menu and view the remaining file names.
You may also enter file names using the Alphanumeric Keypad.
Whichever method of file name entry is adopted, confirmation of the entry is carried
out by pressing the% key.
In addition, file information for the specified directory is displayed in lots of 8 on the
lower half of the CRT screen.
For further details please read Section 7.17, “Checking Files”.

4. Set '
Use the Cursor Keys to move the Menu Cursor to the “Set” position.
Then pressing the soft key causes deletion of the specified file.

Notes

B Before carrying out any deletion, be sure to carefully check the Drive no., Directory and
File name.
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7.14 Saving, Loading and Deleting Setup

Information

Function

Setup Information (such as Input Coupling, Input Range, Input Filters, Sampling Rate and
Display Format) can be saved on IC Memory Card or Floppy Disk; Setup Information Files
can be loaded into the main unit and they may be deleted if required.

Procedure
1. LOAD/sAVE 4 A
—] Sample: 1@kHz Trig: Repeat
Pressing the LOAD /SAVE key [™™ .. swe e T1o" Tepe
. : Panel Tope |
calls up the Load/Save panel. [ Load 7 Save mode + Pane
2. Load/Save mode _n Farel . Solume Tabo! <TESTIZ ono -
. rive no. : ume la < > ry :
For h.andllng of Setup Direstory ¢ -
Information files select Panel by - )
itle name : «
pressing the | Panel | soft key. Set
3. Type
Pressing the soft key
allows Setup Information to be
saved.
Pressing the soft key
allows loading of Setup
Information files. - J

Pressing the soft key allows Setup Information files to be deleted.

@® Drive no.

Press the soft key or the soft key according to the Drive Number you

wish to select.

The IC Memory Card Drive Number is A.

The Floppy Disk Drive Number is B.

Directory

“/” indicates a Root Directory. Sub-directories may also be specified at this point. “/”
is the symbol used for subdivision of directories. Sub-directories must be created in
advance ; for details of the procedures involved please read Section 7.21, “Creating
and Deleting Directories”.

File name

The names of the files contained in the specified directory are displayed above the soft
keys. Only 8 files can be displayed at one time. If there are more than 8 files in the
directory, you may use the Channel Select Keys $ to change the soft key
menu and view the remaining file names.

You may also enter file names (up to a maximum of 8 characters) using the
Alphanumeric Keypad.

Whichever method of file name entry is adopted, confirmation of the entry is carried
out by pressing the %key.

In addition, file information for the specified directory is displayed in lots of 8 on the
lower half of the CRT screen.

For further details please read Section 7.17, “Checking Files”.

4. Set

Use the Cursor Keys to move the Menu Cursor to the “Set” position.
Saving, loading or deletion are then carried out by pressing the soft key.
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Notes

B If you save data using an existing file name in the specified directory, the existing file
will be overwritten with the new data.

M Before saving data or carrying out any deletion, be sure to carefully check the Drive no.,
Directory and File name.

B The File Extension for handling Setup Information files with a personal computer is PNL.
B In the SWAP function, it is not possible to save the Complementary (currently inactive)
setting.
For further details of the SWAP function, please read Section 11.2, “Exchanging
Display / Computation Settings (SWAP).”

B Auto Sequence Programs are also simultaneously saved. For details of the Auto Sequence
Function please read Section 8.8, “Setting Automatic Operation (AUTO SEQUENCE).”
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Dumping Measured Data onto Floppy Disk

7.15 Dumping Measured Data onto Floppy

Disk

Function

Using the DUMP function large quantities of measured data contained in the AR1100A’s
memory can be saved onto a series of floppy disks in the form of raw, unprocessed data.
This is what is meant by “dumping”.

The DUMP function is only available on main unit’s fitted with the FDD Option.

Procedure

1.

N

7-30

Prepare the required number of formatted floppy disks.

In the case of 2HD (1.2MB) floppy disks a maximum of 8 are required (but the precise
number will depend on the quantity of data being saved).

When dumping large quantities of data requiring a series of floppy disks, try to use
floppy disks containing as little data as possible.

Insert the first floppy disk.

LOAD | SAVE r A

Preessing the LOAD /SAVE key  |Mwory = o o Sample: 18Kz Trig: Repeat

calls up the Load/Save panel. [ Load 7 Save mode : Utility |

Load/Save mode i ”:”m‘ N
ey . unction : Dump

Sjﬁ:clfeztlhty by pressing the boranetor - B ACNAE

Utility / Function

Pressing the soft key

changes the soft key menu.

Utility / Function

Select the DUMP function by

pressing the soft key.

Utility / Parameter

Enter the PATH. This is the ‘- J

name given to the dumped file.

The Drive no. for Floppy Disks is B. IC Memory Cards (with Drive no. A) cannot be used

for dumping. Leave the Drive no. set to B.

“/”is the symbol used for subdivision of directories. However, the Root Directory should

be used here.

The File name should be entered after “B:/” (maximum of 8 characters). The default file

name is NONAME.

The file being saved will take the name <filename.AR1> for the first floppy disk with

the extension changing for the second floppy disk onwards : AR2, AR3---AR9, ARA,

ARB--ARZ, etc.

Once the file name is decided, it is confirmed by pressing the % key.

Set

Use the Cursor Keys to move the Menu Cursor to the “Set”position. Then pressing the

soft key causes data to be dumped onto the Floppy Disk.

While data is in the process of being dumped onto floppy disk, “Utility Dump” is

displayed on the CRT screen.

<path> i
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8. When the first Floppy Disk ([~ )
becomes full, “Next file No. : 2”is Memory Sample: 10Ktz Trig: Repeat
displayed on the CRT screen. - Utitity

Remove the first Floppy Disk
from the main unit and insert

the second Floppy Disk. )
; Next file No. : 2
9. Pressing the soft key

commences the writing of data to
the second Floppy Disk.

10. Procedures 8 and 9 should then
be repeated for the third Floppy
Disk, fourth Floppy Disk, etc. |
until all the data has been
dumped. When the dumping of |WETM
all data is completed, the CRT -
screen returns to the Utility panel.

@ If for any reason you wish to abort the dump procedure mid-way, press the soft
key. However, in such a case all of the data dumped onto Floppy Disks up to that point
is rendered unusable.

Notes

M Characters that may be used in file names and impermissible file names are in
accordance with MS-DOS.

M If the first Floppy Disk is already full then “Not enough space to save” will be displayed ;
if the first Floppy Disk is write protected then “Write protected” will be displayed ;in both
cases “Next file No. :1” will be displayed shortly afterwards.

If you change to a Floppy Disk which is neither full nor write protected, the data
dumping can be commenced by pressing the soft key.

B If, in the case that “Next file No. (2~)”is displayed on the CRT screen, the Floppy Disk
has been changed, the soft key has been pressed and either “Not enough space to
save” or “Write protected” appear on the CRT screen, the data dumping can be continued
by changing the Floppy Disk and pressing the soft key.

B If, while “Next file No. (1~)”is displayed on the CRT screen, you happen to press a

function key then the data dumping procedure will be aborted and all of the data dumped
onto Floppy Disk (s) up to that point rendered unusable.

It is recommended that you label beforehand any Floppy Disks to be used.

When dumping large quantities of data requiring a series of Floppy Disks, try to use
Floppy Disks containing as little data as possible.

B When overwriting onto a Floppy Disk which already contains dumped data, the file name
of the data being dumped must tally with the existing file name (including the extension
AR? indicating the numbering of the Floppy Disk). As a data protection measure the file
names must be in agreement for overwriting to take place.

M Data that has been dumped using a 512kW /ch version of the main unit cannot be read
using a 64kW/ch version of the main unit.

B When using the main unit to read dumped data from a Floppy Disk, only data for those
Channel Numbers present in the main unit can be read.

B Two bytes are used per data item.
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7.16 Retrieving Measured Data Dumped onto
Floppy Disk

Function

Raw Measured Data that has been dumped onto Floppy Disk is read using the main unit and
stored in the main unit’s memory. This is what is meant by “retrieving”. For details of the
DUMP function please read Section 7.15, “Dumping Measured Data onto Floppy Disk”.
The retrieving of Measured Data dumped onto Floppy Disk is only possible using an AR1200
and an AR1100A fitted with the FDD Option.

Procedure

1. Sort out the Floppy Disks containing the dumped data files.
In particular make sure to arrange the Floppy Disks in the same order in which the data
dumping was carried out.
Insert the first Floppy Disk.

9. LOAD/SAVE f )
Pressing the LOAD / SAVE key ‘"e'“"'”,_oad . Save Sample: 10z Trig: Ropest
calls up the Load/Save panel. [ — Load 7 Save mode * UtiTity !

3. Load/Save mode ] U:f]'w .

ey . . unction : Retrieve
Se;tecil; Utility by pressing the baramtor : B:
SoIL xey. <path>

4. Utility / Function
Pressing the Next soft key
changes the soft key menu.

5. Utility / Function
Select retrieval of data by
pressing the soft key.

6. Utility / Parameter
Enter the PATH. This is the - J

name given to the dumped file.
The Drive no. for Floppy Disks is B. IC Memory Cards (with Drive no. A) cannot be used
for dumping or retrieving. Leave the Drive no. set to B.
“/”1is the symbol used for subdivision of directories. However, dumped data files are
usually to be found in Root Directories so the “/” symbol can be left as it is.
The File Name should be entered after “B:/”. The default file name is NONAME.
Once the file name is decided, it is confirmed by pressing thecs, key.

7. Set
Use the Cursor Keys to move the Menu Cursor to the “Set” position. Then pressing the
soft key causes data to be retrieved from the Floppy Disk.
While data is in the process of being retrieved from floppy disk, “Utility Retrieve” is
displayed on the CRT screen.
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Retrieving Measured Data Dumped onto Floppy Disk 7.16

8. When data retrieval from the [~ A
first Floppy Disk is complete, Memory
“Next file No. : 2”is displayed on  |[[ Utility
the CRT screen.

Remove the first Floppy Disk
from the main unit and insert

the second Floppy Disk.
9. Pressing the soft key

commences the reading of data
from the second Floppy Disk.

10. Procedures 8 and 9 should then
be repeated for the third Floppy
Disk, fourth Floppy Disk, etec.
until all the data has been

Sample: 10kHz Trig: Repeat

Next file No. : 2

retrieved.
Upon completion of the data J

retrieval, the CRT screen returns
to the Utility panel.

@ If for any reason you wish to abort the retrieval procedure mid-way, press the
soft key. However, in such a case all of the data retrieved up to that point becomes
unusable.

Notes

B If a mistaken ordering is adopted and the first Floppy Disk inserted happens to be the
wrong one, then “No such file” will be displayed indicating that the specified file has not
been found ; “Next file No. : 1” will be displayed shortly afterwards.

Retrieving of data can be commenced by changing to the correct Floppy Disk and

pressing the key.

M If, in the case that “Next file No. (2~)”is displayed on the CRT screen, the Floppy Disk
has been changed, the soft key has been pressed and “No such file” appears on the
CRT screen (indicating that the specified file has not been found), the data retrieval can
be continued by changing to the correct Floppy Disk and pressing the key.

M If, while “Next file No. (1~)”is displayed on the CRT screen, you happen to press a
function key then the data retrieval procedure will be aborted and all of the data
retrieved to the main unit’s memory up to that point rendered unusable.

B 1t is recommended that you label beforehand any Floppy Disks to be used.

B Files which have been saved using the DUMP function take the name <filename.AR1>
for the first Floppy Disk with the extension changing for the second Floppy Disk onwards
:AR2, AR3---AR9, ARA, ARB---ARZ, etc.

B Data that has been dumped using a 512kW /ch version of the main unit cannot be read
using a 64kW/ch version of the main unit.

B When using a particular version of the main unit to read dumped data from a Floppy
Disk, only data for those Channel Numbers present in the main main unit be read.
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Checking Files

7.17 Checking Files

Function

Setup Information Files
When saving, loading or deleting setup information files you can establish the file name,
the time the data was saved and the mode used.

Measured Data and Computed Data Files

When saving, loading or deleting Measured Data or Computed Data files you can
establish the file name, the time that the trigger was activated, the kind of data, the
number of channels or number of waveform numbers employed, the number of blocks and
the number of data points.

And you can check file contents in more detail using the “Information” function.

Directory Print-out
A Table listing Files and Directories can be printed out on Chart Paper in MS-DOS
Directory Format.

Procedure| ---Setup Information Files
1. LOAD/SAVE 4 N
Pressing the LOAD / SAVE key Y cad + Save Sample: 18Kz Trig: Repeat
: T < Load
calls up the Load/Save panel. [ Load 7 Save mode : Panel idad |
2. Load/Save mode — Pt
Select Panel by ressing the Drive no. : A Uolume label <TEST123  >_ Memory : 34KB
ft k P Directory : ~MODULE1/
soft key.
y File rame : CNEEEEN .
3. Type set
Select any of Load, Save or
. 1 9283726 19:49 AR-1000 Memory
Delete using the soft keys. i Samar5e 1950 AR-1000 Menors
: LEELT  92/83/26 19:51 FR-1800 Memory
@® Drive no. (EEL2  S@320 19:52 GR-168 Motory
GROP! 928326 19:53 AR-1000 Recor
Press the soft key or GROP?  $2/B3/26 19:54 £R-1000 Rocord
. STEP1 /83726 19: -~
the soft key according STEP2  G2/83/26 19:55, AR-1000 FFT
to the Drive Number you \ STEP2

J

wish to select.
The IC Memory Card Drive
Number is A.
The Floppy Disk Drive
Number is B.

@ Directory
“/” indicates a Root Directory. Sub-directories may also be specified at this point. “/”
is the symbol used for subdivision of directories. The Directory Name is entered using
the soft keys. Once decided, it can be confirmed by pressing the S key.
If there are more than 8 directories, you may use the Channel Select Keys % é
to change the soft key menu and view the remaining directory names.

® File name
If you now shift the position of the menu cursor, file information for the specified
directory is displayed in lots of 8.

File Name Date and Time of Filing "Mode
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7.17 Checking Files

Procedure| --- Measured Data and Computed Data Files

1. LOAD | SAVE

Iﬁing the LOAD/SAVE key calls up the Load/Save panel.
2. Load/Save mode
Select Data by pressing the soft key.
3. Type
Select any of Load, Save or Delete using the soft keys.
@ Drive no.
Press the soft key or the soft key according to the Drive Number you
wish to select.
The IC Memory Card Drive Number is A.
The Floppy Disk Drive Number is B.
@ Directory
“/”indicates a Root Directory. Sub-directories may also be specified at this point. “/”
is the symbol used for subdivision of directories. The Directory Name is entered using
the soft keys. Once decided, it can be confirmed by pressing the %key.
If there are more than 8 directories, you may use the Channel Select Keys $ é
to change the soft key menu and view the remaining directory names.
@ File name
If you now shift the position of the menu cursor, file information for the specified
directory is displayed in lots of 8.

e 2
Memory ' © Sample: 18Kz Trig: Repeat
Load 7 Save
r— Load 7 Save mode : Data Type : Load
— Data
Drive no. : A Uolume label <TEST123 > Memory : KB
Directory : AMODULE1/
File name : DN Option : off
Set

TESTI 928326 28:55 MEHEAS 1ch 1block 2600
TEST2 928326 20:30 MEHERS 2ch 4block 1000
TESTZ  92/8396 28:41 MEM-PROG 2w  1block  100@
TESTA  92/8326 20:44 ME-PROG 1w 1block 500
STEST21 928326 20:46 FFTEAS 2ch 1block 1000
| STESTZe 928326 20:48 FFT-YEAS 1Ich 1block 1002
. 1 STEST3! 928326 20:48 FFT-PROG 20  1block 1098

File Name STEST32 92/83/26 20:57 FFT-PROG 2w 1block 1098

L —_— .
TESTe ?EST’;! TESTA ;rssm Number of Data Points

- J
Number of Channels Number of Blocks
Date and Time that the  Type of Data (Measured Data)
Trigger was activated or Number of Waveform

Numbers (Computed Data)

Note

M Data files saved in ASCII Format cannot be checked in this way. A personal computer
should be used to check such files.
However, using the Utility PRN Dir Function a directory listing can be printed out on
Chart Paper.
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7.17 Checking Files

1. LOAD/SAVE

—
Pressing the LOAD /SAVE key
calls up the Load/Save panel.

2. Load/Save mode

. Drive no. : A Uolume label <TEST123 > Memory = 5KB
Select Data by pressing the )
Directory : /MODULE1/

SOft key' File name : TEST2
3. Type
Select Information by pressing
Fil : TEST2
the | Info. | soft key. Tricger time © : 9278326 20:39
. Sample rate : 10kHz
. Drive no. gta type : gj\or?rttno?ebt]nea?re data
ve type : uent ia ock save
Press the soft key or Save ch rumber : 1,2
. Number of block : 4
the n soft key according Mumber of data : 1008
to the Drive Number you

wish to select.

Procedure| - - Information Function

a A
Y Sample: 18kHz Trig: Repeat
Load 7 Save

l Load 7 Save mode : Data Type : Information ‘

— Data

-

-

The IC Memory Card Drive Number is A.
The Floppy Disk Drive Number is B.

@ Directory

“/”indicates a Root Directory. Sub-directories may also be specified at this point. “/”
is the symbol used for subdivision of directories. The Directory Name is entered using
the soft keys. Once decided, it can be confirmed by pressing the e key.

If there are more than 8 directories, you may use the Channel Select Keys % é
to change the soft key menu and view the remaining directory names.

® File name

The names of the files contained in the specified directory are displayed above the soft
keys. Only 8 files can be displayed at one time. If there are more than 8 files in the
directory, you may use the Channel Select Keys &= €5 to change the soft key
menu and view the remaining file names. You may also enter file names using the
Alphanumeric Keypad. Whichever method of file name entry is adopted, confirmation
of the entry is carried out by pressing the% key.

4. Set

Move the Menu Cursor to the “Set” position using the Cursor Keys.
Then pressing the soft key displays the following detailed file information.

File name
Trigger time
Sample rate
Data type

Save type

Save ch number :

Number of block:
Number of data :

Note

Name of file whose contents are being checked.

Date and time that data was measured (trigger activated).

Sampling rate during measurement.

Displays the mode in which data was measured (Memory, FFT) and
whether data is Measured Data or Computed Data.

Displays whether data was saved in individual blocks or using
Memory Partitioning (series of blocks).

Channel number for which data was measured.

Number of blocks saved.

Number of data points contained in each block.

M Data files saved in ASCII Format cannot be checked in this way.
A personal computer should be used to check such files (a special IC Card Reader is
required for IC Memory Cards).
However, using the Utility PRN Dir Function a directory listing can be printed out on

Chart Paper.
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7.17 Checking Files

Procedure| ---Directory Print-out on Chart Paper

1. LOADISAVE 4 ~N

Sample: 1@kHz Trig: Repeat

Pressing the LOAD /SAVE key I-ne'—no'wLoad 7 Save :
calls up the Load/Save panel. Lood 7 Save mode < Utility
Load/Save mode

. . — Function : PRN Dir
Select Utility by pressing the Paramoter : A modulelse.«

Utility

soft key. fpathl
Utility / Function

Select Directory Print-out by

pressing the soft key.

Utility / Parameter

Enter the PATH.

Press the soft key or the
soft key according to the

Drive Number you wish to select. (. J

The IC Memory Card Drive Number is A.

The Floppy Disk Drive Number is B.

“/”is the symbol used for subdivision of directories. “*” is the symbol used to indicate a

wildcard. For example, if you wish to see the entire contents of a certain directory, you

should write “/ * . #” after that directory. Having entered the file name using the

Alphanumeric Keypad, it is confirmed using the %key.

The following file extensions are used : DAT for Binary Files of Measured Data and

Computed Data ; ASC for ASCII Files of Measured Data and Computed Data ; PNL for

Setup Information Files; AR1 to AR9, ARA to ARZ for Dumped Data Files. File names

for standard area data (used in making Go/No-go judgements on waveforms) are in the

following form : AR000000. ARA to AR000099. ARA.

Set

Shifting the Menu Cursor to the “Set” position and pressing the key causes print-

out of the directory onto Chart Paper.

While print-out is in progress, “Utility PRN Dir” is displayed on the CRT screen.

13

/’—\_/W\/\

TEST1 DAT 456 92-03-26 21:16  TEST2 DAT 456 92-03-26 20:18
TESTS DAT 2256 92-03-26 21:21  TEST4 DAT 2256 92-03-26 21:21
TESTA1  ASC 1997 92-03-26 21:09 TESTA2 ASC 1997 92-03-26 21:11
TEST12S DAT 456 92-03-26 21:23  TEST12S DAT 2258 92-03-26 21:23
SETUP1  PNL 2682 $2-03-26 17:§3  SETUP2  PNL 2682 $2-03-26 17:55
BOARD1 <DIR> $2-03-26 17:56  BOARD2 <DIR> $2-03-26 17:§7
MODULE? <DIR> 92-03-26 17:58 .MODULE2 <DIR> 92-03-26 17:58
TEST222 DAT 2256 92-03-26 21:24 TESTSSS DAT 2256 92-03-26 21:24
AR000012 ARA 2164 $2-03-27 07:54  ARO000ST ARA 2164 92-03-27 07:55

18 file(s) 2048 bytes free

Remaining Memory
Capacity (IC Card or FD)

(S

Number of Files
(Including directories)
in the Specified Directory.

File Name File Extension Size of File Date and Time
(bytes) File was created
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Copying Files

7.18 Copying Files

Function

To copy Files on IC Memory Card or Floppy Disk.

Procedure

1. LOADISAVE 4 N\
Pressing the LOAD/SAVE key |™™ 4. sve Sample: 104tz Trig: Repeat
calls up the Load/Save panel. L - Load 7 Save mode © WHTitY ]

2. Load/Save mode Fu;’:i;w: cons
Select Utility by pressing the baramotor + i rtect. e Birtestill.e

] i?fthkej; .F <path> <path2>

. Utility / Function
Select Copy by pressing the
soft key.

4. Utility / Parameter
Enter PATH1 and PATH2 being
sure to specify both PATH names
in full. PATHI1 is the name of
the file to be copied and PATH2 -
is the name of the copy that will
be created.

A space (SP) should be inserted between PATH1 and PATH2. Press the soft key or
the soft key according to the Drive Number you wish to select. The IC Memory
Card Drive Number is A. The Floppy Disk Drive Number is B.

“/”1is the symbol used for subdivision of directories. “* ” is the symbol used to indicate a
wildcard. Once the PATH names have been entered using the Alphanumeric Keypad,
they are confirmed by pressing the 2, key.

The following file extensions are used : DAT for Binary files of Measured Data and
Computed Data ; ASC for ASCII Files of Measured Data and Computed Data ; PNL for
Setup Information Files; ARl to AR9, ARA to ARZ for Dumped Data Files. File names
for standard area data (used in making Go/No-go judgements on waveforms) are in the
following form : AR000000. ARA to AR000099. ARA.

File names may be up to 8 and file extensions may be up to 3 characters in length.

5. Set
Shifting the Menu Cursor to the “Set” position and pressing the key commences
copying of the file.

“Utility Copy”is displayed on the CRT screen followed by a return to the Utility panel.
Notes

B Characters that may be used in file names and impermissible file names are in
accordance with MS-DOS.

B If an existing file in the destination (PATH2) directory has the same name as the file to
be created, then that existing file will be overwritten. So, care should be taken in the
naming of files.

B The “time stamp” for a newly copied file is taken as the time that the copy was made.
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7.19 Deleting Files

Function

To delete Files on IC Memory Card or Floppy Disk.

Procedure

1. LOAD | SAVE

-

~N

Pressing the LOAD /SAVE key Memory. ad ~ Save Sample: 18kHz Trig: Repeat

calls up the Load/Save panel. L Load < Save mode - Litility |

Load/Save mode Utility ‘
Jo . Function : De

fj;fcl:egtlhty by pressing the Parameter : R:/modulel/testi.dat

Utility / Function

Select Deletion by pressing the
soft key.

Utility / Parameter

Enter the PATH, being sure that

you specify the name in full.

Press the soft key or the
soft key according to the - J

Drive Number you wish to select.

The IC Memory Card Drive Number is A. The Floppy Disk Drive Number is B.

“/”is the symbol used for subdivision of directories. “* ”is the symbol used to indicate a

wildcard. Once the PATH names have been entered using the Alphanumeric Keypad,

they are confirmed by pressing the St key.

The following file extensions are used : DAT for Binary files of Measured Data and

Computed Data ; ASC for ASCII Files of Measured Data and Computed Data ; PNL for

Setup Information Files; AR1 to AR9, ARA to ARZ for Dumped Data Files. File names

for standard area data (used in making Go/No-go judgements on waveforms) are in the

following form : AR000000. ARA to AR000099. ARA.

File names may be up to 8 and file extensions may be up to 3 characters in length.

Set

Shifting the Menu Cursor to the “Set” position and pressing the key causes

deletion of the specified file.

“Utility Delete” is displayed on the CRT screen followed by a return to the Utility panel.

<path>

Note

B Check the file name (PATH) carefully before carrying out any deletion.
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7.20 Renaming Files

Function

To change the name of a file on IC Memory Card or Floppy Disk.

Procedure

1. LOAD/SAVE 4 N\
Pressing the LOAD / SAVE key Memory Sample: 1@KkHz Trig: Repeat

Load - Save

calls up the Load/Save panel. [_ Load ~ Save mode : Utility |

2. Load/Save mode utility
Select Utility by pressing the Function : Ren
soft key. Parameter : A:/testl.dat A:-testlll.dat

3. Utility / Function <pathl> <patte> =
Select Renaming by pressing the
soft key.

4. Utility / Parameter
Enter PATH1 and PATH2 being
sure to specify both PATH names
in full. PATH1 is the current
name of the file and PATH2 is - J
the new name of the file to be
adopted after renaming.
A space (SP) should be inserted between PATH1 and PATH2.
Press the soft key or the soft key according to the Drive Number you
wish to select. The IC Memory Card Drive Number is A. The Floppy Disk Drive
Number is B.
“/”is the symbol used for subdivision of directories. Once the PATH names have been
entered using the Alphanumeric Keypad, they are confirmed by pressing the s key.
The following file extensions are used : DAT for Binary files of Measured Data and
Computed Data ; ASC for ASCII Files of Measured Data and Computed Data ; PNL for
Setup Information Files; AR1 to AR9, ARA to ARZ for Dumped Data Files. File names
for standard area data (used in making Go/No-go judgements on waveforms) are in the
following form : AR000000. ARA to AR000099. ARA.
File names may be up to 8 and file extensions may be up to 3 characters in length.

5. Set
Shift the Menu Cursor to the “Set” position and press the key ; the file renaming
procedure will be executed.
“Utility Rename” is displayed on the CRT screen followed by a return to the Utility
panel.
Notes

M Characters that may be used in file names and 1mperm1551ble file names are in
accordance with MS- DOS

M The wildcard symbol “ * ” cannot be used during the renaming of files. Files should be
renamed on a one-by-one basis.

M If you specify the name (PATH) of an existing file as PATH2, the renaming procedure will
not be carried out.

M Check the PATH names (file names) carefully before carrying out any renaming procedure.
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7.21 Creating and Deleting Directories

Function

To create or delete a directory on IC Memory Card or Floppy Disk.

Procedure

1. LOAD/SAVE ( A
Pressing the LOAD/SAVE key [memry = Semple: 10tz Trig: Repet
calls up the Load/Save panel. [ Load 7 Save mode : Utility |

2. Load/Save mode Fu”i”“” .

ey . ion :

Select Utility by pressing the 'Pa:me:er  crmodalet2
soft key' <directory>

3. Utility / Function '
Select Directory Creation by
pressing the MD | (Make
’Directory) soft key ; select
Directory Deletion by pressing
the (Remove Directory)
soft key.

4. Utility / Parameter - J
Enter the PATH, being sure to specify in full the directory you wish to create or delete.
Press the soft key or the | B: I soft key according to the Drive Number you
wish to select. The IC Memory Card Drive Number is A. The Floppy Disk Drive Number
is B.
“/”is the symbol used for subdivision of directories. Once the PATH name has been
entered using the Alphanumeric Keypad, it is confirmed by pressing the EVIRY key.
The directory name may be up to 8 and file extensions may be up to 3 characters in
length.

5. Set
Shift the Menu Cursor to the “Set” position and press the key ; the directory
creation or deletion procedure will be executed.
Utility MD” (in the case of directory creation) or “Utility RD” (in the case of directory
dcletion) is displayed on the CRT screen followed by a return to the Utility panel.
Notes

B Characters that may be used in directory names and impermissible directory names are
in accordance with MS-DOS.

B Directories containing files or sub-directories cannot be deleted.

B The wildcard symbol “ * ” cannot be used when deleting directories (RD procedure).
Directories should be deleted on a one-by-one basis.

IM 7021 -

e 7-41



7.22 ASCIl File Format

7.22 ASCII File Format

The ASCII File Format of the main unit is shown below.

© Q9 © 0 ® @ ® ©

e 8 0

Model Name CR|LF

Number of Data Points CR|LF

Trigger Point CR|LF

Time that Trigger was activated | CR|LF

Sampling Rate CR|LF

Channel Number CR|LF
Input Range CR|LF
Unit CR|LF
Data Type CR|LF
“No.” CR|LF

Data Number and Data CR|LF

(Repeated for Number of Data)
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@ Model Name

ASCIl File Format 7.22

11213456789 ]10]11
“ A R - 1 0 0 0 ” |CR|LF
Hex |22 {41152 (2D|31|30({30(30]|22|0D]|0A
@ Number of Data Points
1 (213|456 |7|8|9 /1011|1213 |14|15|16|17]18(19]20
“ N u m b e r o f d a t a ” | Number of
_______________ D D N N D D O D D D D B Y R
Hex |22 |[4E |75 (6D |62 |65 (7220 |6F |66 {20 |64 |61 |74|61]22]|2C
21122123124 |25(26
CR|LF
Hex 0D | 0A
@® Example
18(19(20(21 222324
1{0]01|O0 1000 Data Points
6 |4]0]01}0 64000 Data Points
1{0(0]0]010¢(O 1000000 Data Points
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7.22 ASCIll File Format

@ Trigger Point

1 (2|3 |4(5|6|7 8|9 |10|11|12|13|14|15|16|17|18|19]20
“ T r 1 g g e r p o 1 =n t ” | | Trigger Point
Hex |22 |54 |72 |69 |67 |67 |65|72|20 |70 |6F |69 [6E |74 |22 |2C
2112223 |24
CR|LF
Hex 0D | 0A
® Example
171181192021 |22
0 Data No. 0
91919 Data No. 999
919191919129 Data No. 999999
@ Time that Trigger was activated
1123|456 |7([8]9 10111213 |14(15|16|17{18|19]20
was activated
Hex |22 {54 |72 |69 |67 |67|65|72|20 74|69 |6D|65|22]|2C
2122123124 |25(26|27(28]29(30|31{32]33
CR|LF
Hex 0D | 0A
@® Example
16 |17 118 (1912021 (22|23 |24 (25|26 |27|28(29 30|31
1912/ 0|1}/ |0]1 010 o0 }|"”
1913 4{ /11427 113]1 213 5191|”
7-44
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ASCIl File Format 7.22

® Sampling Rate

11213456789 (10111|12|13|14|15|16|17|18|19|20

|~ S amp 1 e v oa t e " .| Sampling | Unit
Rate

Hex |22 |53 (61 |6D|70|6C|[65|20|72|61|74|65|22]|2C 2C

211222324125

CR|LF
Hex 0D | 0A
@® Example
15116 |17 {18 (1920 |21 |22 |23
1010}, |”|k|H|z]?” 100kHz
1,7 |H|z 7 1Hz
0(.11|,|”|H]| =z ? 0.1Hz
, | 7| E |l x|t | ” | External Clock

112 (3|45 (6|7|8|9]10)11(12]13|14|15|16]17|18[19]20
“ T a g n a m e 7 Channel Number s
Hex |22 |54 | 61 | 67 | 20 | 6E F 61 |6D| 65 |22 |2C 2C
2112223 |24 217
Channel Number| = crreeessesrresssansscananassaassnans . CR LF*
Hex 0D | 0A
® Example
+0|+1|+2|+3|+4|+5
” C|H|1]|”| Analog Channel 1
»1C|H|[1]6|” | Analog Channel 16
” A |1 |” | Logic Bit1 of Channel A
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7.22 ASCIl File Format

@ Input Range

11213 |4|5|6|7 (8|9 |10|11]|12]13|14|15|16(17{18|19]20
I “ R a n g e 7 | Input Range , Input Range
Hex |22 |54 | 61 |67 | 20 |6E | 22 | 2C 2C
21122123 717
........................................ CR|LF
Hex 0D |0A
® Example
+0|+1|+2|+3|+4|+5[+6
” 6|0 |V ]|~ 60V
” of.|6|V]” 0.6V
10| .|0|6|V]” 0.06V
” T|” Type T
Note : Except Logic Data.
Unit
1123|456 |7 /8910|1112 |13|14([15/16 717
“ U n 1 t 7 Unit ) Unit *==== |CR|LF
Hex |22 |55 |6E |69 | 74 | 22 | 2C 2C E)D O-A
@® Example
+0|+1|4+2|+3
” Vi Voltage
el C|” Temperature

Note : Except Logic Data.
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ASCll File Format 7.22
© Data Type
1123 (4(5(6|7]|8|9 1011|1213 |14({15|16]17|18]|19|20
“ D a t a t 'y p e 7 Data Type
| e e e e ]
Hex |22 {44 |61 |74 |61 |20 74|79 |70|65]|22]|2C
21122123124 |25|26 272829 ?717?
, Data Type = | ceiiieieisesenaannans CR|LF
Hex | 2C 0D | 0A
® Example
+0|+1|+2(+3|+4|[+5|+6{+7
|IA|lnfa|l]|o|g]|?” | Analog Data of Voltage
” T|le|m|p|” | Analog Data of Temperature
” Lio]|g|i]|e]|?”]| Logic Data
@ ((No.”
1213145617
“ N o . ” |CR|LF
Hex |22 |44 |61 |74 |22 |0D|0A
@ Data Number and Data
1 (2|3 |4(5|6|7|8|9|10|11|12(13(14|15|16|17|18]19(20
Data Number ) Data )
Hex 2C 2C
2112223 (24 |25 |26 ?717?
Data e ssessEmssseremssaessaanens - CR|LF
Hex 0D | 0A
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hapter 8

Memory Mode/

This chapter explains waveform overwrite, waveform tests, auto
operations and other highly useful functions for AR1100A users.

8.1 Setting Waveform Overwrite (ACCUMULATE) ......ccvvevnnnn. 8-2 Chapter
8.2 Remeasurement of Specific Block .........ccooiiiiiiiiiiin.. 8-4
8.3 Changing the Block to be Displayed ..................coo..... 8-7
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8.1

Setting Waveform Overwrite (ACCUMULATE)

8.1 Setting Waveform Overwrite
(ACCUMULATE)

Function

Generally, each time measurement is performed, previously displayed waveforms are erased;
however, this accumulation function allows earlier waveforms to be saved. Thus, with this
function, a comparison made between blocks of the same channel.

The following three modes are available for the accumulate function :

@® Mode 1 Retains all waveforms on display.

The active waveform also is retained with normal brightness.
® Mode 2 Only the active waveform is retained with intensified brightness.
@ Mode 3 Retains all waveforms on display.

The active waveform is retained with intensified brightness.

Note : An active waveform is a waveform displayed with intensified brightness ; its scale
values are inverse video displayed in cursor mode. To change the active waveform,
pressc‘”’% to put the instrument into cursor mode and select the desired waveform
using the channel select keys % and é .

PROGRAM
. . . START .
Accumulation start procedure differs according to whethere&= or Z2a is pressed.

| Pressing%
Starts accumulation after the panel has been erased. Therefore, this method is effective
when the trigger mode is Repeat or Free.

PROGRAM
START

B Pressing ‘
Displays a newly measured waveform above the waveform being displayed on the panel.

Note : If you wish to erase the waveform display, press any function key to call up a setting
panel.
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Procedure

1.

N

MIsC

MISC panel appears.

Other

Panel changes to the setting
panel.

Move the menu cursor using the
cursor key \E/

Wave accumulation

Selecting causes no
accumulation.

Selecting activates Mode
1 accumulation.

Selecting activates Mode
2 accumulation.

Setting Waveform Overwrite (ACCUMULATE) 8.1

4 )
Memory Sample: S@kHz Trig: Free
—— Other
Display Cursor mode : Single
Grid onoff : off
Alarm Alarm beep :on
Measure Negative integral : on
Standard deviation : n
Waveform  Window settings : Clear
Wave Accumulate :
2Zoom 2oom position :on

-

Selecting activates Mode 3 accumulation.
5. Pressing any function key &= terminates the MISC panel.

Notes

B Cursor function is effective only for the most recent data.

B If the zoom function is executed, data display of other than the most recent data is

erased.

IM 7021-31E
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8.2 Remeasurement of Specific Block

8.2 Remeasurement of Specific Block

Function

If memory is partitioned, see Section 4.4, “Setting of Memory Partitioning,” this function
allows the user to redo the measurement for a block that has already been measured by
specifying a block number.

Assume for example that four memory blocks are in use for measurement, and that
measurement is completed after data has been captured to all the blocks. If block 2 is
specified as the measurement block and measurement is performed in the Single trigger
mode, the new data is captured to block 2.

Block 1 Block 2 Block 3 Block 4

%//mf

Block 1 Block 2 Block 3 Block 4

N e A~ |

4

The operation of this function differs according to whether the block protection mode is “on” or
“off” (see Section 8.12, “Protecting Data in Blocks”).

B When Block Protection Mode is “off”
Data measurement begins with the specified block, and continues through the subsequent
blocks. Assume for example that eight blocks are in use for measurement, and that
measurement has proceeded as far as block 4.

1 2 3 4 5 6 7 8

O O O O

Block

If block 3 is specified as the measurement block, then data measurement begins with
block 3 and continues from there.

1 2 3 4 5 6 7 8

O O O O O ©) ©) ©

O : Data measured before the measurement block has been specified
© : Data measured after the measurement block has been specified

Block

M 7021-31
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B When Block Protection Mode is “on”
Data measurement begins with the specified block, and continues with those for which no
measurement has yet been made. Assume for example that eight blocks are in use for
measurement, and that measurement has proceeded as far as block 4.

Remeasurement of Specific Block 8.2

1 2
Block

3 4 5

6

7 8

O O

O O

If block 3 is specified as the measurement block, then data measurement begins with
block 3, after which data measurement continues with blocks 5, 6, 7, and 8.

1 2
Block

3 4 5

6

7 8

O O

Q O ©

O

© O

O : Data measured before the measurement block has been specified
© : Data measured after the measurement block has been specified

Procedure

1. CURSOR

Instrument enters cursor mode.

.
Block setting panel appears.

3. | Meas blk
Mode changes to the mode which
permits the user to specify a
measurement block.

4. Measure block no.
Specify the block to be measured.
Pressing I Next | or lPreviousl
causes “Measure block no.” to

change. It is not possible to
specify a block on which
measurement has not yet been
performed.

5 [orerd

The block specified in “4.” above
is fixed.

6. Pressing % causes the
measurement for the block
specified by “4.” to begin.

IM 7021 -31E

---When Restarting Measurement from the Waveform Panel

No. of block now on display

f \
Memory ’ Sample: S@kHz ig: Single
2Zooms: x1.8 Zoom?: x1.8 Block: "5/ 8
1 2.020M
1 -2.00
200 20.00ns
<< Block >>
"eas blk
g
4 a
Memory Sample: S@kHz Trig: Single
2Zoom: x1.0 Zoom?: x1.@ : Block: 5/ 8
1 2. 000
1 -2.000
2.92 20.%0ns
Measure block no. = 3
-




8.2 Remeasurement of Specific Block

Procedure| --- When Restarting Measurement from the MISC Panel

1 MiscC a N\

MISC panel appears. Temory ook Semple: S@itz Trig: Single
2. [— Protect  : off l
Block setting panel appears. [ Blockmoce
3. Move the menu cursor to the
“Block mode Select” area using

the cursor key & Imﬁ"aﬁeﬁig?ockm e mes
Current : X 2

Select : Measure
Block no. : 3

o

Measure

. . Measure block
Remeasurement is specified. Current : 3 tex : 6

5. Block no.
Enter the number of the block
from which measurement is to be
restarted using the alphanumeric

keypad. )
s~¥£ \_ _J
—

Block number is fixed and the menu cursor moves to Set.
7. Set

The block specified by “5.” is set as the block from which measurement is restarted.
8. START

Measurement starts from the block specified by “5.”.

Note

B Memory Block Usage Map Review
If you wish to know in which blocks data exists and when that data was captured, see
Section 8.13, “Memory Block Usage Map Review.”
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Changing the Block to be Displayed 8.3

8.3 Changing the Block to be Displayed

Function

If memory is partitioned, see Section 4.4, “Setting of Memory Partitioning,” this function
allows the user to display the data in a block that has already been measured on the CRT
screen by specifying a block number.
Assume for example that measurement with four memory blocks has been completed and the
data for block 4 measured last is currently being displayed. If the user wishes to view the
data for block 2, it is possible to display that data by specifying block 2.

Block 1 Block 2 Block 3 Block 4 Block 1 Block 2 Block 3 Block 4
e N I ~
\_ J N J
Waveform display Waveform display
Procedure| ‘- When Changing the Block to be Displayed from the Waveform Panel
1 CURSOR
- = No. of block now on display
Instrument enters cursor mode. - ~
2. \
. Memory Sample: S@kHz ig: Single
Block setting panel appears. Zoom: x1.8  Zoomt: x1.0 Block: ~5/ 8
Mode changes to the mode which
permits the user to change the
block to be displayed.
T * 0. 0us|

IM 7021-31E
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8.3 Changing the Block to be Displayed

N

\

4. View block no. (
Specify the block to be displayed.” |™™™® Zoomw: 1.8 Zoomd: x1.8 SRl . 3
Pressing | Next l or !Previousl - S i
causes “View block no.” to change.
The data of the block specified -
by “4.” is displayed.
1 -2. 02 o
Vﬁ.m 20.00ms|
Uiew block no. = 3
-
Procedure| ---When Changing the Block to be Displayed from the MISC Panel
g
1 MIsC 2
’ Memo Sample: S@kHz Trig: Single
MISC panel appears. ke : il
9 PP l_— Block Protect : off J
Block setting panel is called up. [ Block mode cotect "
eC : View
3. Move the menu cursor to the Bock ro. : 8
“Block mode Select” area using =
the cursor key & . Information
4., ~ View gl??:m : 3 tex : 5
Display change is specified. T et 6 tex: 6
5. Block no.
Enter the number of the block to
be displayed using the
alphanumeric keypad. S
6 ENTRY \_
Block number is fixed and the menu cursor moves to “Set”.
7. Set
Block specified by “5.” is set as the block to be displayed.
PROGRAM
8.  START
— o
Block specified by “5.” is displayed.
Note
B Memory Block Usage Map Review

If you wish to know in which blocks data exists and when that data was captured, see
Section 8.13, “Memory Block Usage Map Review.”
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When Restarting Measurement for the Specified Block from the Displaying Block 8.4

8.4 When Restarting Measurement for the
Specified Block from the Displaying Block

Function

If memory is partitioned, see Section 4.4, “Setting of Memory Partitioning,” this function
allows the user to display the data in a block that has already been measured on the CRT
screen by specifying a block number. Also, with this function, measurement can be restarted
from the displaying block. Thus, it can be said that this function combines the two functions
which are respectively described in Section 8.2, “Remeasurement of Specific Block” and
Section 8.3, “Changing the Block to be Displayed.”

Assume for example that measurement with four memory blocks has been completed and the
data for block 4 measured last is currently being displayed. If the user wishes to view the
data for block 2, it is possible to display that data by specifying block 2.

Block 1 Block 2 Block 3 Block 4 Block 1 Block 2 Block 3 Block 4
VGNP OV ’INA
4 N\ 4 N\

Waveform display Waveform display

If measurement is performed for the currently displayed block 2 using the Single trigger
mode, the new data is captured to block 2.

Block 1 Block 2 Block 3 Block 4

M YA
1

A\ A~ | N
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8.4 When Restarting Measurement for the Specified Block from the Displaying Block

The operation of this function differs according to whether the block protection mode is “on” or
“off” (sce Section 8.12, “Protecting Data in Blocks”). For details, see Section 8.2,

“Remeasurement of Specific Block.”

Procedure

Activating the {function from the

waveform panel
1 CURSOR

Instrument enters cursor mode.

:
Block setting panel appears.
.
Mode changes to the mode which
permits the user to change the
block to be displayed.
4. View block no.
Specify the block to be displayed.
Pressing | Next | or Freviousl
causes “View block no.” to change.
]
G. Exit
Previous display panel returns.
:
* DBlock for remeasurement is fixed.
8. Pressing % starts the

measurement from the displayed
block specified by “4.”.

Note

B Memory Block Usage Map Review

4 )
Memory Sample: Sz Trig: Single
Zoom#: x1.8 Zoom?: x1.0@ Block: & 8

1 2.0008

0.08

Uiew block no. =

3

20.00ms

" Allows the data of the block specified by “4.” to be viewed as the waveform display.

4 )
Memory Sample: S@kHz Trig: Single
2Zoome: x1.0 2oom?: x1.8 Block: 3/ 8
1 2. 00
T __ |
0.22 20.%0ms
<< Block »>
N\ J

If you wish to know in which blocks data exists and when that data was captured, see

Section 8.13, “Memory Block Usage Map Review.”
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Resetting Data Measured Using Memory Partitioning 8.5

8.5 Resetting Data Measured Using Memory

Partitioning

Function

Resets all data measured using memory partitioning.

'Procedure| ---On the waveform panel
1. Cursor ( A
Instrument enters cursor mode. enory Zoome: x1.8 Zoomt: X1.2 Sample: Sdz Tris: Sirgle
2. |1 2.000Y
The block setting panel appears.
5
Soft key menu changes.
.
Data samples for all blocks are
erased.
I )
0.20 20.88ms
<< Block >>
Peset [ Exit | Next
o
Procedure| :--On the MISC panel
1. Misc 4 N\
MISC panel appears. Memory Block Sample: S@kHz Trig: Single
2. Block l—— Protect : of f |
Block setting panel appears. [ Blockmode oot - Recot
. Rese
3. Move the menu cursor to the “
“Block mode Select” area using st
the cursor key & . tnforration — :
4. Reset Current : S Max : 5
Menu cursor moves to “Set”. M e 6 Max: 6
5. Set
The data samples for all blocks
are erased.
. J
Note
B Either of the above operations can erase all data, regardless of whether the block
protection mode is “on” or “off”.
B Memory Block Usage Map Review
If you wish to know in which blocks data exists and when that data was captured, see
Section 8.13, “Memory Block Usage Map Review”.
IM 7021-31E



8.6 Setting Linear Scaling

8.6 Setting Linear Scaling

‘Function

If external converters are being used to measure physical
quantities such as strain, displacement, speed, acceleration,
and pressure, the physical quantities can be read directly (in
engineering units) by using the linear scaling function. For
example, if a displacement gauge is used, displacement can
be read directly in “mm” units.

The linear scaling function makes it possible to convert
voltage to displacement units without consuming the memory
capacity that would be required if the computational
processing functions had to be used for this (using Displacement
computational processing reduces the available memory size

to one-fourth the otherwise available memory size).

e N - a\

Converter output voltage
—_—
I

0 I 100mm

tHemor: Sample: S@KHz Trig: Single
¥ 2Zoome: x1.8  Zooml: x1.8 Hemory 0.8 Zoomt: x1.8 Sample: SBkz Trig: Single

X ' ’ * ' 2.0 - -
. Y, . J
Procedure
1. MIsC 4 N\
MISC setting panel is called up. renory. - somple: SOtz Trig: Single
2. '—— near seate fode Linear scale : on 1
Instrument enters mode for —  Linear scale
setting linear scaling. Coefficient Offset Units
3. Linear scale 1ch 5.000 e.00 m
Select A 2ch 0.022
4. Coefficient %h low 0.0
Use the alphanumeric keypad to dch 1.o20 o.o
enter the constant of Z: :z :'z
proportionality (slope) for the 2o 1.m a.m
first-order (linear) function. ooh 1.000 0008
ENTRY
Presse== to fix the constant.

5. Offset - J
Use the alphanumeric keypad to enter the offset value for the first-order (linear) function.

Press e==5 to fix the value.

6. Units
Use the soft keys or the alphanumeric keypad to enter the units. Press =5 to fix the
units.

8-12 IM 7021-31E



Setting Linear Scaling 8.6

Operation
Example

To measure voltage on channel 1 using a converter giving 1V output per 5mm displacement,
and convert to displacement.

MISC I Scale | I on | 5 ENTRY ENTRY SHIFT 4 M SHIFT a4 m ENTRY
= == =——— I —— N —— X —— € )

7 < 7 4

Notes

B If computational processing is used (see Section 4.9, *Setting PROGRAM
(Computations) to ON”), linear scaling is disabled. However, monitor display (see

Section 11.3, “Monitoring Measured Data”) will show the values that would have been
obtained from linear scaling.

B If computational processing is not used (Program=off), then the values displayed on the
waveform panels are the values resulting from linear scaling.

B The setting range for constants of proportionality (Coefficient) and offset values (Offset) is
—1030 to 1030,

B Linear scaling cannot be set for logic input.
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8.7 Waveform Tests (Go/No-go)

8.7 Waveform Tests (Go/No-go)

Function

The waveform test function judges whether a waveform is or is not within the preset test
area, and outputs the result of the judgment at TTL level from the Go/No-go connector on
the instrument rear panel. However, the test can be performed for only one waveform
displayed using the Single display format (see Section 4.10, “Setting of Display Format”).
When Go/No-go output is detected, the instrument can save the data to memory and then
automatically terminate the measurement (auto save).

The test area can be set in either of the following ways: by using the displayed waveform
itself, or by creating a horizontal area on the panel (band setting). The created test area can
be saved/loaded to and from an IC memory card.

Also, auto recording command of the auto sequence function causes the waveform obtained
when the Go / No-go output is generated to be automatically recorded. See Section 8.8,
“Setting Automatic Operation (AUTO SEQUENCE).”

B Test Area Setting

@ Setting using the displayed waveform
Set the area by moving the displayed waveform up, down, left and right on the panel
using the cursor keys.

® Band setting
Create a horizontal band on the panel. It is possible to create multiple bands.

@ Setting by loading from IC memory card
Load the file to which the test area created by using either of the above methods is
saved.

T

Ay

Setting using displayed waveform Band setting
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Waveform Tests (Go/No-go) 8.7

M Judgment Modes
® In
The Go/No-go output is generated when the measured waveform comes entirely within
the test area.
® Out
The Go/No-go output is generated when any part of the measured waveform goes
outside of the test area.

In: Go/No-go output generated Out : Go/No-go output generated
for case shown above for case shown above

B Go/No-go Output
@® A TTL level pulse signal is output from the Go/No-go output terminal.
Go/No-go output

High ——————— High
Pulse width

Low
100ms=pulse width=150ms
When the Go/No-go output is generated,
the signal level proceeds from high level to low level.

@ Measurement automatically ends after data has been saved to internal memory (in
auto save setting).

@ If this waveform test function is used in combination with the auto sequence function,
data obtained when the Go/No-go output is generated is automatically recorded by the
internal printer (when the auto recording command of the auto sequence function is
set).

IM 7021-31E 8-15



8.7 Waveform Tests (Go/No-go)

M Data Capture to Memory When Auto Save is in Use

@ If memory is not partitioned

When the Go / No-go output is detected, the data is saved to memory,

and

measurement automatically ends. Waveform test ends on the first occasion that
judgment is detected. Note that if the trigger mode is Single then measurement ends
after one data capture cycle, regardless of whether judgment was detected. Therefore

the use of Free or Repeat trigger mode is recommended.

® When trigger mode is Free
Judgment detected

Memory Memory

START
Stop

® When trigger mode is Repeat
Judgment detected

Memory

A \

Trigger Trigger

Memory

START Stop

® When trigger mode is Single

Memory

A

SIART Trigger

Stop

@ If memory is partitioned
Each time judgment is detected, data is saved

to memory, and the current block is

updated to the next block. Waveform test ends when judgment has been detected for

the specified number of blocks.

® When trigger mode is Repeat
Judgment detected
4

Judgment detected

Y

Block 1 Block 1 Block 2 Block 2 Block 2
A A J A A
START Trigger Trigger Trigger Trigger Trigger
I——
® When trigger modeis Single
Judgment detected Judgment detected
Y
Block 1 Block 1 Block 2 Block 2 [~====—--
A \ A l}
START . START . START . START .
Trigger —— Trigger — Trigger — Trigger

® When trigger mode is Free
Judgment detected
A

sudgment detected

/

Block 1 Block 1 Block 2 Block 2

START START START START

@® When averaging is in use, the data is saved to memory when judgment is detected

even if the specified number of cycles has not been reached.
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Waveform Tests (Go/No-go) 8.7

N

J

Procedure| --- Setting the Test Area Using the Displayed Waveform
1. Display the spaag’g%’rd waveform [
using ST or START on the panel. rlonory Zoome: x1.2  Zoomt: x1.0 Senple: Stz Trig: Sirgle
Select “Single” as the display I
format.
SHIFT MEASURE
2. T =
Instrument enters waveform test
mode.
3. Go/No-go
Select “on” using the relevant soft
key.
4. Select the standard waveform | ‘ . . '
using the channel select keys = 0.2 20.Bans
and RS T
The instrument enters test area
creation mode.
.
(Press this key only when you wish to create new standard waveforms.)
7. Create the test area using the cursor keys.
s
SHIFT
S e =
Note : It is not possible to shrink a test area loaded from an IC memory card, or a test area
already created before entering the Edit mode.
Pressing [Execute] sets the test area.
Use I Clear | to change (erase) the existing test area.
2y,
%
% q
2, A
.
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8.7 Waveform Tests (Go/No-go)

Procedure

1. SHIFT +
—T
Instrument enters waveform test
mode.

2. Go/No-go
Select “on” using the soft key.

.

Instrument enters
creation mode.

4. Upper level, Lower level
Move the wupper and
dashed lines on_the panel using
and to set the
band position and width.

The upper end of the waveform
panel has been set to value

MEASURE
I——1

test area

lower

---Setting a Band as a Test Area

~
Memory Sample: S@KHz Trig: Single
Zoomw: x1.8 Zoom?: x1.8
R |
0.5 ' ' 2. 0ous
Auto save Judge
- J

“300”; the lower end has been set to value “0”.
Note : It is not possible to change a test area loaded from an IC memory card, or a test
area already created before entering the Edit mode (superimposing is possible).

_

300 T
Upper level “_I ----------------------- 7
Lower level F===---— I' --------------------
0

5. o]

Test area is set.

6. To change (erase) the setting of the band under creation, press .
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Waveform Tests (Go/No-go) 8.7

Procedure| ---Saving the Test Area to an IC Card

1 SHIFT 4 MEASURE 4
== = Memo Sample: S@kHz Trig: Singl
Instrument enters waveform test i Zoom: x1.0 Zoomd: x1.@ mele rig: Single
mode. X

2. Go/No-go

Select “on” using the soft key.
3. When a test area has not already
been created, select .

Use the test area creation mode 1 —2.000
to create a test area (see pages 8-
17 and 8-18). I
Execute : |
0.28 20.02ns
4. | save << Save »> File rumber = 3

“File number” is displayed in the

lower part of the panel. \-

Specify the file number (0 to 99) using I Up Iand I Down I .
g

During saving of the test area “Saving ....” is displayed in the upper part of the panel.

When saving is completed, “Completed” is displayed.

Procedure| ---Loading the Test Area from an IC Card

1 SHIFT  y MEASURE ( N\
| Memory — Sample: S@kHz Trig: Single]
o . H 1g: St
Instrument enters waveform test Zooms: x1.8  Zoomt: x1.@
mode [ 1 2.0ody
2. Go/No-go i

Select “on” using the soft key. L
3.

“I'ile number” is displayed at the i

lower part of the panel. PN

Specify the file number (0 to 99)

using | Up | and I Down
4. |Execute‘

During loading of the test area

“Loading ....” is displayed in the

upper part of the panel. -

When loading is completed, “Completed” is displayed.

<< Load > File number = 3
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8.7

8-20

Waveform Tests (Go/ No-go)

Procedure| --- Performing Waveform Test

1.

2.

Set up a test area in advance 4 )
(see pages 8-17, 8-18, and 8-19). Memory Sample: @Kz Trig: Single

SHIFT MEASURE 2oom: x1.0 Zoom?: x1.8
+ — 1 2000
Instrument enters waveform test

mode.
Go/No-go
Select “on” using the soft key.
Auto save
By wusing the soft keys, select
whether or not to save the
waveform which is obtained
when Go / No-go output is i
generated to internal memory b ' ' ' ' 20.%ns
and automatically terminate the Ao Sl ey o ' .
measurement (on / off).
Judge N J
Select In or Out using the soft keys.
e In
Go / No-go output is generated when the measured waveform is contained entirely
within the test area.
¢ Out
Go / No-go output is generated when any part of the measured waveform extends
beyond the test area.

Select the waveform on which waveform test is to be performed using the channel select
keys €5 and &5 .
Execute

Instrument enters the mode permitting waveform test.
START PROGRAM
== or

START

=
Measurement or redisplay for testing is performed.
If you wish to record data automatically using the auto sequence function, press

SHIFT + START .

=
In this case, it is necessary to preset an auto recording command in the auto sequence
program (initial state). For auto sequence setting, see Section 8.8, “Setting Automatic
Operation (AUTO SEQUENCE).”
While waveform test is in progress, “Judge : in” or “Judge : out” is displayed in the upper
part of the panel each time measurement ends. When the condition selected in “5.” above
is satisfied, “Judgment detected” is momentarily displayed and the alarm beep sounds.
Note :If you wish to disable the alarm beep, see Section 11.6, “Disabling the Alarm

Beep”.

To stop waveform test
When no measurement is being performed, press so that the instrument
enters waveform test mode. Set Go/No-go to “off” and then press Exit |. The test area
on the panel disappears.

SHIFT MEASURE
+ =
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Waveform Tests (Go/No-go) 8.7

Notes

B Waveform test is only possible when the display format is Single (see Section 4.10,
“Setting of Display Format”).

B Only one waveform can be tested at a time.

B The test area file is saved only to the root directory of an IC card and the file name will
be AR000000. ARA to AR000099. ARA.

B Waveform test can also be performed on computed waveforms (see Section 4.9, “Setting
PROGRAM (Computations) to ON”, and on waveforms on which averaging has been
performed (see Section 4.5, “Setting of Averaging”).

M If auto recording at Go/No-go output is performed when the auto sequence function is in
use, measurement is suspended until recording ends.

B The G<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>