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Request for Return of User Registration Card

The 9540 FUNCTION UP DISK is provided with a software license agreement.

You may only use this product if you agree to be bound by the terms and conditions of this
agreement. Please read the following software license agreement and return the user
registration card to HIOKI. As a licensed registered owner of this product, you are entitled to
receive software support and upgrade notices. Even if you do not return the registration card,
by opening the package, you are consenting to be bound by the software license agreement.

The user registration card is not valid for products sold by distributors outside of Japan. Users
outside of Japan should refer to the distributor from whom they purchased the product for
product support.

Software License Agreement

(1) Applicability

The following terms and conditions apply to the 9540 FUNCTION UP DISK you purchased
from HIOKI.

(2) Consent of use

1. The 9540 may only be used under the supervision of a registered owner of this product.

. The product may only be used on a single computer at one time.

. The product may not be transferred, sold or leased under any circumstances.

. The product may be copied onto a program disk solely for back-up purpose provided HIOKI’s

copyright notice is also reproduced.

5. Production, transfer, sale or lease of copyrighted material produced using the 9540 without
written permission from HIOKI is prohibited.

6. Quotations from the 9540 may not be published without prior consent from HIOKI.
Use of the trademark "HIOKI" is prohibited.

7. This agreement does not authorize the use of any software made by other companies.
Authorization for use of each company’s software must be obtained separately.

W N

(3) Limited Warranty

1. Specifications of this product are subject to change without notice. Information on revisions
to the 9540 is provided to licensed registered users for one year from the date of
registration.

2. In no event will HIOKI be responsible for any outcome resulting from the use of this
software.

3. HIOKI will provide a replacement for this product in the event that it cannot be used due to
a serious physical defect, such as erasure or physical damage. This is the full extent of
HIOKT’s warranty regarding the product.

(4) Term of Agreement

This agreement is effective from the date of purchase. (The date of purchase is indicated on
the user registration card.)



Introduction

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

Introduction




Inspection

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

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

Accessories
UPGRADE DISK
FUNCTION UP DISK
Instruction Manual
User registration card

= N e

Inspection
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Safety Notes

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

This equipment is designed according to IEC 61010-1 Safety Standards,
and has been tested for safety prior to shipment. During high voltage
measurement, incorrect measurement procedures could result in injury or
death, as well as damage to the equipment. Please read this manual
carefully and be sure that you understand its contents before using the
equipment. The manufacturer disclaims all responsibility for any accident
or injury except that resulting due to defect in its product.

Safety symbols

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

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

Indicates a grounding terminal.

Indicates AC (Alternating Current).

L

Indicates DC (Direct Current).

(|

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

Safety Notes




Conventions used in this manual

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

/N\ DANGER l Indicates that incorrect operation presents extreme danger of

accident resulting in death or serious injury to the user.

/\ WARNING Indicates that incorrect operation presents significant danger of

accident resulting in death or serious injury to the user.

A\ CAUTION Indicates that incorrect operation presents possibility of injury to the

user or damage to the equipment.

NOTE Denotes items of advice related to performance of the equipment or

to its correct operation.

Safety Notes




Notes on Use

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

(1) Installation environment

/\ WARNING I The unit should always be operated in a range from 5C to 40C and 35%

to 80% RH or less. Do not use the unit in direct sunlight, dusty
conditions, or in the presence of corrosive gases.

(2) Power supply connections

f Aj‘D‘ANiGEk‘ lg - Before connecting the unit, make sure that the power supply voltage

matches the rated power supply voltage of the 8835

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

(3) Grounding the unit

- When the AC outlet is of the grounded three-pin type, use the grounded three-

core power cord supplied.
- When the AC outlet is not of the grounded three-pin type, use the ground
adapter supplied, and be absolutely sure to connect the green ground wire

which protrudes from the adapter to a ground line (see Section 2.2 in the 8835

instruction manual).

(4) Before powering on

- Check that the power supply is correct for the rating of the unit. (The AC fuse

is integrated in the unit.)

- The AC power power switch on 8835 is for AC power. If DC power is being
supplied and the switch on DC power adapter is set to ON, the 8835 will
operate also if the power switch is set to OFF.

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

/A\ DANGER I

e Maximum input voltage ratings for the 8936 ANALOG UNIT, the 8937
VOLTAGE/TEMPERATURE UNIT, the 8938 FFT ANALOG UNIT, the 8939
STRAIN UNIT and the input terminals of the 8835 are shown below. To
avoid the risk of electric shock and damage to the unit, take care not to
exceed these ratings.

e The maximum rated voltage to earth of the 8936, 8937, 8938 and 8939
(voltage between input terminals and 8835 frame ground, and between
inputs of other units) is shown below. To avoid the risk of electric shock
and damage to the unit, take care that voltage between channels and
between a channel and ground does not exceed these ratings.

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

* When measuring power line voltages with the 8936 or 8938, always
connect the probe to the secondary side of the circuit breaker.
Connection to the primary side involves the risk of electric shock and
damage to the unit.

e Always use the optional connection cables. Any exposed metal sections
in a connection cable consist a risk of electric shock.

Maximum rated voltage

Input/output terminal | Maximum input voltage

to earth
8936 inputs 400 VDC max. 400 V AC/DC
8937 inputs 30 V rms or 60 VDC 30 V rms or 60 VDC
8938 inputs 400 VDC max. 400 V AC/DC
8939 inputs 10 VDC max. 40 VvDC
EXT TRIG
START - STOP
PRINT -5to +10 VDC
EXT SMPL Not insulated
TRIG OUT -20 V to +30 VDC
GO 500 mA max.
NG 200 mW max.

/A\ WARNING I

The logic units all have and the 8835 have a common ground.

Notes on Use
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(6) Replacing the input units

¢ In order to avoid accidents from electric shock, before removing or
‘ —I replacing an input unit, check that the connection cables are
disconnected, turn off the power, and remove the power cable.
e Normally keep all two input units installed permanently. If a unit is not

fitted, it must be replaced by a blanking panel. If the unit is operated
with an input unit not in place it poses a shock hazard.

Notes on Use
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Chapter Summary

Chapter 1  Product Overview

Contains an overview of the unit and its features.
Chapter 2 Installation Procedures
Chapter 3 Recorder and Memory Function
Chapter 4 FFT Function
Chapter 5 Other Functions
Chapter 6 Interface
Chapter 7 8835 Specifications
Chapter 8 8938 FFT ANALOG UNIT Specifications

Chapter 9 Appendix

Contains information that is necessary for using this unit, including a
description of error messages and a glossary.

Chapter Summary
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Chapter 1
Product Overview

1.1 Outline

The 9540 FUNCTION UP DISK is provided exclusively for use in updating
the 8835 MEMORY HiCORDER.
Installation is easy using the provided floppy.

1.1 Outline




1.2 Functions Added by the 9540 FUNCTION UP DISK

Functions added by the 9540 FUNCTION UP DISK are as follows.

Measurement functions | Recorder and memory function

FFT function
Computation functions | Waveform processing
calculation
Averaging function
Waveform decision Waveform area decision
functions Waveform parameter decision

Memory segmentation | Sequential save function
functions Multi-block function

These topics are explained in later chapters.

1.2 Functions Added by the 9540 FUNCTION UP DISK
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Chapter 2

Installation Procedures

2.1 Preparations

- Procedures for installing the 9540 FUNCTION UP DISK are explained in

flowchart form.

- The installation procedure varies depending on the ROM version of 8835.

Verify ROM version of 8835.

See Section 2.2.

Vi

ROM version of 8835
1.00 to 1.03

Version Upgrade using
the"UPGRADE DISK"

Version Upgrade using
the "FUNCTION UP DISK"

Installation is completed.

Installation procedure

See Section 2.3.

ROM version of 8835
1.04 or higher

Version Upgrade using
the "FUNCTION UP DISK"

Installation procedure

See Section 2.4.

2.1 Preparations




2.2 Verifying ROM Version of 8835

Method 1
TS wor oo S 1. Press the | SYSTEM | key to call up the SELF

10z CHECK screen.

[ R crecx 2. Move the flashing cursor to the position

shown in the figure on the left and check the
(O 2:PRINTER CHECK
L ROM and RAM.

O 3:DISPLAY CHECK {exec)

O 4:KEY CHECK

O 5:PC CARD CHECK

Frx ROM/RAM CHECK *it @_‘

3. The result of ROM/RAM check is displayed.

[0 0K . . . .
The ROM version of 8835 is displayed in the
Storage Rl o position shown in the figure on the left.
Back Up RAM........... 0K
YWork RAM.......ovvvns, 0K
YV-RAM. ..o 0K
Address Bus........... 0K
JUDGE
Storage RAM 560Kword
Interface NONE
Method 2

The ROM version is displayed in the upper right corner of the opening
screen. The opening screen appears for about 2 seconds after turning on
the power.

2.2 Verifying ROM Version of 8835



2.3 Installation Procedure (v1.00 to v1.03)

If the 8835 is equipped with ROM version v1.00 to 1.02, the version must be
upgraded using the version upgrade disk.

Never turn off the power during upgrade of the ROM version; the

program may become unusable.

2.3.1 Version Upgrade

(FILE) e-s-19 | 1. Insert the UPGRADE DISK.
2. Press the| FILE | key to call up the FILE screen.
3. Select "FD" as the media type.

{ command) (media)

FLOPPY DISK

4. Load the file named "35VERUP1.PRG".

. iR
| 0081 SEVERUPINRRGGBEA62197158 54500

=) | 5. Version upgrade is completed when the
— message "Version upgrade completed" appears.

»?LQ Version upgrade floppy disk ( H I o Kl W

2or2 t8835 UPGRADE DI SKJ

Remove write protection from the version upgrade disk before using it
to upgrade the ROM version. Version upgrade is not possible if the disk is

write protected. Since operation requires removal of write protection, be sure
to handle the disk carefully.

2.3 Installation Procedure (v1.00 to v1.03)




2.3.2 Functional Update

1. Insert the FUNCTION UP DISK1.
2. Press the key to call up the FILE screen.
3. Select "FD" as the media type.

(FILE) *98-86-19
16:09:45

{ command) (media)
FLOPPY DISK

W 4. Load the file named "9540DSK1.PRG".

SAVE
9891 9540051 PRG 98-05-19 15:54:20

B 5.When "Insert Disk 2 and press any key"
)| appears, insert "FUNCTION UP DISK2" and
press any key.

Z 6. The messages "FINISH" and "Turn off the

power" appear.
7. Turn off the power, then turn it back on again.

The message "Version has changed" appears,
and installation is completed.

Functional update floppy disks e HIOK' 1 leOKl N
9540 FUNCTION UP DISK 9540 FUNCTION UP DISK

DISK 1 DISK 2
\_ for 8835 . \__ for 8835 )

2.3 Installation Procedure (v1.00 to v1.03)



2.4 Installation Procedure (v1.04 or Higher)

If the 8835 is equipped with ROM version v1.04 or higher, functional update
can be accomplished using just the functional update disk (the version
upgrade disk is not used).

(FILE)

{command) {media)
FLOPPY DISK

05011 954BDSK: PR 9B 0B =1 9415 5AE 20N G 1 BAL.

Never turn off the power during upgrade of the ROM version; the
program may become unusable.

1. Insert the FUNCTION UP DISK1.
2. Press the key to call up the FILE screen.
3. Select "FD" as the media type.

4. Load the file named "9540DSK1.PRG".

5.When "Insert Disk 2 and press any key"
appears, insert "FUNCTION UP DISK2" and
*{j“?rt press any key.

ig+%) | 6. The messages "FINISH" and "Turn off the

power" appear.
{etc)

Functional update floppy disks

7. Turn off the power, then turn it back on again.

The message "Version has changed" appears,
and installation is completed.

[ HIOKI

[ HIOKI )

9540 FUNCTION UP DISK
DISK 1

9540 FUNCTION UP DISK
DISK 2

\_ for 8835 W,

\__ for 8835 W,

2.4 Installation Procedure (v1.04 or Higher)




- = /v1.04 or Higher)



Chapter 3
Recorder and Memory
Function

3.1 Outline

3.1.1 Outline of the Recorder and Memory Function

The recorder and memory function has the following features.
(1) While recording is in progress, recording by the memory recorder can be initiated
by trigger.
(2) All input channel data are recorded on the same time axis.
Since data for all channels can be superimposed, the relative relationship
between input signals can be observed visually.
(3) Time axis setting
- 10 ms/DIV to 1 h/DIV (recorder)
- 100 p ms/DIV to 5 min/DIV (memory recorder)

(4) Time axis resolution 100 points/DIV
(5)Sampling period
For both recorder and memory recorder functions, 1/100 of the memory
recorder time axis range setting
(6) Waveform magnification/compression display and printout
- Time axis direction: X10 to X 1/2000 (memory recorder)
: X1 to X1/50 (recorder)
- Voltage axis direction: X10 to X1/2
With the variable function
(7) Display format

Time axis waveform: single, dual, quad screen display

3.1 Outline
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(8) Scrollable display
- The data for the specified recording length are stored in memory.
- It is possible to scroll back for easy review.

(9) Additional recording function

(10) Print output

Printed output of displayed recorder waveforms or memory recorder
waveforms

3.1 Outline
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3.1.2 Operation Sequence

The flowchart below illustrates the sequence of operations involved in using
the recorder and memory function.

Start

Turn on the power.

v

A4

Connect the inputs.

v

Status screen
(page 1)

Select function. |-------_--

17

v

Set the time axis range
(TIME/DIV).

-- Select the recorder and memory function.

-- Set independent time axis ranges for the

recorder function and memory recorder
function (the speed with which the input
signal waveform is captured).

Set the recording length. |---- Set independent recording lengths for the

Select display function. | - - -

v

Select the format. |-------

¥

Select the printer format. |- -

recorder function and memory recorder
function (the length of the data sample
for a single measurement).

Select the waveform to be displayed.

-~ Select the format type for the waveform

display screen.

---Select whether the result of waveform

calculation is printed as waveform or as
numeric data.

Set smooth print function. - -- (memory recorder)

v

Set the additional recording

function.

---Select whether or not to enable additional

recording (recorder).

v

Make printer settings. ----

v

Set auto save function. |--

i

Status screen

Make trigger settings. {----

(page 2)
v
Set the voltage axis range,
Channel screen input coupling, etc. 9
(page 1)
v ’
Channel screen Set the variable function. |- -
(page 2)
2
Measurement Start meaiurement. ------
Printed recording -------
End

---(recorder)

--- Select whether or not to save the

waveform automatically after it is
captured.

--- Set the trigger source, trigger types and

conditions, the pre-trigger, etc. (recorder
and memory recorder).

---Set the waveform display color for each

channel, voltage axis range, input
coupling, zero position, and filter.

- - -The waveform display position for each

channel can be set to any position.

-~ - Press the | START | key to start

measurement.
- - After the data capture, print the result.

3.1 Outline
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3.2 Making

Settings

3.2.1 Setting the Function Mode

Select the recorder and memory function.

Method Screen: STATUS, CHANNEL, DISPLAY

(ST&TUS1)

[RECORDER] ~ [MEMORY] I

*98-06-10
13:44:20

(STATUSZ)

TRIGGER

I [MEMORY]

*98-06-160
13:45:22

(CHANNEL1)

*98-06-18
13:46:32

l ch graph range zoom {_/DW) zero pos.  filter
draw {lower  ~  upper)

unit

(CHANNEL2)

*98-06-10
13:47:28

RECaren] l 10ms x1 shot:

2008 csr:0FF

Recorder and memory function

’98-66-18
13:48:13

trig:SINGLE

1. Call up the STATUS, CHANNEL or
DISPLAY screen.

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

3. Press [REC&MEM 1.
: Memory recorder function

WAAVE| - Recorder function

RECORDER,

o 4 : RMS recorder function

Firwlel] . ;
: Recorder and memory function

: FFT function

NOTE

On the Display screen, the display position in
the figure is different from that on other
screens.

During real-time recording of a signal in the recorder function, if a fault is
captured by a trigger, the relevant part of the signal is captured in parallel by
the memory recorder at a high sampling rate. Thus the recorder operation is
not interrupted by the memory recorder operation, and the normal recording is
available in addition to the fault recording.

The memory recorder function can capture a maximum of 15 phenomena by
memory segmentation (63 phenomena with 2M words of memory).

3.2 Making Settings
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3.2.2 Setting the Time Axis Range

* For both recorder and memory recorder functions, set the speed for inputting
and storing the waveform of the input signal.

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

- The sampling interval is 1/100 of the memory recorder time axis range setting
(100 samples/DIV).

Method 1  Screen: STATUS (page 1)
(STATUS1) RECEMEM 7 98-95-29
15:01:28
RECORDER] MARY ]
time/div w o [180us{ow
shat : 200y 260U
{recording time) {260ms} (2ms) ngs
ms
function RECORDER 160ms
200ms
format SINGLE S%r{s
s
print mode WAVE 2s

record add
printer

auto save

OFF
OFF
OFF

Caled

Method 2 Screen: DISPLAY

AR | 16ms x1

shot:

2000 csr:0FF

*98-05-29
15:01:44

trig:SINGLE

chi: B OFF ch2: [@ OFF
imvx 1 50% lmyx 1 56% SOuex 1 50%

ch3: [ OFF

chd: [l OFF
SOuex 1 50%

1. Call up the STATUS screen (page 1).

2. Move the flashing cursor to the time/div item,
as shown in the figure on the left.

3. Use the JOG control or the function keys to

make the selection.

: Move the cursor up in the selection window.
: Move the cursor down in the selection

window.

On the DISPLAY screen, the selection window

is not displayed.

1. Call up the DISPLAY screen.

2. Move the flashing cursor to the position
shown in the figure on the left.
Select the time axis range function that you

want to set.

Upon pressing the "Recorder & Memory"
function key, the display changes where
indicated in the figure, and you can set the

waveform to be displayed.

REC&mem: Recorder
rec&MEM: Memory

3.2 Making Settings
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15:92:04
trig:SINGLE

chi: B OFF ch2: B OFF ch3: B OFF chd: B OFF
imx 1 58% imvx 1 50% SBuex 1 50% SBuex 1 58%

L—!_] - On the DISPLAY screen, the selection
window is not displayed.
- In the time axis range setting of 10 to
200 ms, the printer cannot be set ON.

RECsnen I shat: 2000 csrilFF 98-05-29 3. Move the flashing cursor to the position
shown in the figure on the left, and use the
function keys to set the time axis range.

axis. See the table below for details.

/\ CAUTION The recorder sampling interval is determined by the sampling interval set in
memory. However, some sampling intervals that can be set as a recorder time

Combinations of recorder and memory time axis ranges
Vertical axis: Time axis (/DIV) of memory waveform
Horizontal axis: Time axis (/DIV) of recorder waveform

20ms | 50ms {100 ms200 ms|500 ms| 1s 2s 5s 10s | 30s | 1min | 2min | 5min {10 min|30 min|1 hour
100 xs| Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
200 us| Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
500 us| Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
1ms | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
2ms | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
5ms | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
10 ms Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
| Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
No | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
| Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
2s Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
55 | Yes | Yes | Yes | Yes | Yes | Yes | Yes
10s Yes | Yes | Yes | Yes | Yes | Yes
30s Yes | Yes | Yes | Yes | Yes
1 min | Yes | Yes | Yes | Yes
2 min | Yes | Yes | Yes
5 min | Yes | Yes

3.2 Making Settings
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3.2.3 Setting the Recording Length

- For both recorder and memory recorder functions, the length of recording for
one measurement operation (number of DIV) can be set.

- Two types of recording length can be set.
Fixed recording length mode:
Any recording length mode: Any recording length can be selected by the user.

Method 1 (Fixed recording length mode)
Screen: STATUS (page 1), DISPLAY

(STATUS1) REC&MEM 195-85-29 1. Call up the STATUS (page 1) or DISPLAY

15:13:46

[RECORDER] [MEMORY] screen.
time/div : 18ms/ 0 188us/ DU
) 2. Move the flashing cursor to the shot item, as
ms
shown in the figure on the left.

shat :
{recording time

function : RECORDER
format : SINGLE
print mode : WAVE

3. Use the JOG control or the function keys to

make the selection.
: Move the cursor up in the selection window.

: Move the cursor down in the selection

recard add : OFF
printer : OFF

auto save : OFF

window.
If;\?\/ﬂ\lx\—:l [
TR : Set the fixed recording length mode.

< 2D1¥ -1

ARBITRARY

{ NOTE )

! EBEEAims}' - On the DISPLAY screen, the selection
window is not displayed.

- The setting on the DISPLAY screen is the
same as in Section 3.2.2.

: Set the any recording length mode.

Shows the measurement time in the set
time axis range and recording length.

/Display function
‘REB&mem{ 18ms x1 shot: U csr:OFF *98-85-29

15:14:066
trig:SINGLE

AN

. /BELECT:

I(—frﬂv—)l

chi: [@ OFF ch2: B OFF ch3: M OFF chd: @@ OFF ARBITRARY
imvx 1 50% imvx 1 56% SQuex 1 SB% S0uex 1 58%

3.2 Making Settings
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Method 2 (Any recording length mode)
Screen: STATUS (page 1), DISPLAY

(STATUSD) RECR/EM eoe2 | 1. Call up the STATUS (page 1) or DISPLAY
[RECORDER]  [MEMORY] sCreen.
time/div : 18ms/ 0V 186us/ 0
ot ding tiny | | |eeeod 2. Move the flashing cursor to the shot item, as
fnction  :  RECORDER shown in the figure on the left.
format : SINGLE .
orint mode  : WAV 3. Set the any recording length mode.
record add  : OFF 4. Use the JOG control or the function keys to
prlmr : gz make the selection. Use the cursor keys to
auto save H
change the column.
: Value up
: Value down
. . [ 1 .
/ Display function : Set the fixed recording length mode.
recoliEH] 100s <1 shot [1090100] cori0FF a5 % ] : Set the any recording length mode.

irig:
CHi :
§.008Y

1
T oo NOTE

- On the DISPLAY screen, the setting cannot be
made with the JOG control.

- The setting on the DISPLAY screen is the
same as in Section 3.2.2.

2of2
chi: B OFF ch2: B OFF ch3: B OFF chd: B OFF

imVx 1 58% imx 1 58% S@uex 1 50% SBuex 1 50%

3.2 Making Settings
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3.2.4 Setting the Display Function

- Select the waveform function to be used for display.

- During measurement, the display shows the recorder waveform.

- Function switching is used with display screen settings and displayed
waveforms.

Method 1  Screen: STATUS (page 1)
(STATUS1) REC&MEM *98-06-19
15:49:59
[RECORDER ] [MEMORY 3
time/div 18ms/ D 2ms/ O
shot : 2001 2001
{recording time) (200ms) (40ms)
function
format SINGLE
print mode WAVE
smooth print: OFF
record add OFF
printer OFF
auto save OFF
Method 2  Screen: DISPLAY
Ikl!m 18ms *1 shot: 2000 csr:0FF *98-85-29
15:01:44

trig:SINGLE

1. Call up the STATUS screen (page 1).

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

3. Use the function keys to make the selection.
E"ﬁii : Memory recorder function

WAANE - Recorder function

1. Call up the DISPLAY screen.

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

3. Upon pressing the "Recorder & Memory"
function key, you can switch the display
function

REC&mem: Recorder
rec&MEM: Memory

3.2 Making Settings
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3.2.5 Setting the Format

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

recording them on the printer.

- The styles single, dual, and quad are available.

Method Screen: STATUS (page 1)
(STATUS1) RECEMEN '95-05-2 1. Press the| STATUS | key to call up the
(RECORDER]  CHEMORY] STATUS screen (page 1).
time/div 16ms/ Dy 188us/ DIy
sot i Coeetom] - Cooeseon) 2. Move the flashing cursor to the format item,
recording time ms ms.
function RECORDER as shown in the figure on the left.
:::Tm e VE S@E 3. Use the function keys to select the display
— format.

record add
printer

auto save

(CHANNEL1)

REC&MEM

*98-65-29
15:23:27

-! : Single
[ﬁ : Dual

4. If dual or quad screen display was chosen in

chd graph (tl‘ange zoom)( 70w} zero pos.  filter Step 3, determine Wthh lnput Channel to
raw ower ~  upper unit . . . . .
rm [l g own ser display on which graph. This setting is
P, .
made with the CHANNEL screen (page 1).
2@ 2 Tmv/wx 1 ( 1) 50% Y OFF
( -5y ~ S} ANALOG
o o @ Press the| CHAN | key to call up the
SE 3 SOucwx 1 (S 50%  wOFF = CHANNEL screen (page 1).
( -258ue~  250ug) strain =
- @ Move the flashing cursor to the point shown
4@ 4 BQueswx 1 { S8u) 50% o OFF = . ] )
B B0 strain 3 in the illustration at left.
ché POS:1 chB P0OS:2 chC POS:3 chD P0S:4 — . . .
I . 1= . = - The illustration shows the setting for CH1.
GRAPH4
3 - 3 - 3 - 3 - . .
b i - ;- a - Settings for CH2 - CH4 should be made in
the same way.

® Use the function keys to select the graph.
: Display the waveform on graph 1.

: Display the waveform on graph 2.

: Display the waveform on graph 3. (¥)

: Display the waveform on graph 4. (*)

*: when the quad screen display is selected

3.2 Making Settings
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3.2.6 Setting the Printer Format

- Selects whether waveform data are printed as waveform or as numeric data.
- When numeric data are selected, the data spacing interval also must be set.

Printing as a waveform

Method
(STATUS1) REC&MEM *98-85-29
15:27:57
[RECORDER] [MEMORY ]
time/div : 10ms/ oy 100us/ DY
shot : (80010 0] [600160u]
{recording time) (190ms} {1ms)
function : MEMORY
format : SINGLE
print mode ‘ ‘
smooth print:
record add LOGGING
printer
auto save : OFF

{ NOTE )

displayed.

1. Press the | STATUS | key to call up the

STATUS screen (page 1).

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

3. Use the function keys to make the selection.
N/\/|: Waveform data are printed as a waveform.

8E2 N .
: Waveform data are printed as numeric data.

4. Set the smooth print function (when the
display function is Memory).

When the display function is Recorder, the "smooth print" item is not

3.2 Making Settings
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Printing as numeric data

Method
(STATUSL) REC&MEM ’98-05-29
15:28:18
[RECORDER] [MEMORY]
time/div 18ms /Dy 186us/ 0y
shot : [6081800] [8e01000]
(recording time) {160ns) {1ims
function MEMORY
format SINGLE
HAVE
print mode
interval .10}
record add OFF
printer OFF
auto save OFF
(STATUSL) REC&MEM *98-05-29
15:28:37
R
[RECORDER] [MEMOR
time/div 18ms/ D 198us/ -
shot : [ee01gow]  [g08100M 6.65
{recording time) {180ms { S%
function MEMORY 9?
format SINGLE g
print mode 18
interval 28
58
record add 166
printer
auto save OFF

NOTE

1. Press the key to call up the
STATUS screen (page 1).

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

3. Use the function keys to select numeric data.

/}n/;\/ : Waveform data are printed as a waveform.

3.2i . .
: Waveform data are printed as numeric data.

4. Move the flashing cursor to the print interval
item.

5. Use the JOG control or the function keys to
select the print interval.

: Move the cursor up in the selection window.
: Move the cursor down in the selection

window.

- When the print interval longer than the recording length is set, only the
first dot is printed.

- In the recorder function, the maximum and minimum values are printed.
- In the recorder function, the print intervals of 0.01 to 0.5 DIV can be
selected only when there are wavefom data present.

3.2 Making Settings
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3.2.7 Setting the Additional Recording Function (Recorder
Waveform Only)

- This records, regarding the memory as though it were recording paper.

- Without expansion memory, the last 500 divisions of waveform can be held in
memory.

+ The waveform can be scrolled and printed out.

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

Additional recording OFF Additional recording ON
1. Recording 20 divisions of waveform | 1. Recording 20 divisions of waveform
200divisions (No memory expansion) 200divisions (No memory expansion)
le N le N
¢ " * i

I I

[ —

20 divisions 20 divisions

2. Recording another 20 divisions of 2. Recording another 20 divisions of
waveform waveform

The first set of measurement data is discarded, The first set of measurement data is preserved,
and recording of the second set of measurement || and recording of the second set of measurement
data starts again from the beginning of memory. || data starts after the first set.

N

le N| le
I g I’ g
20 divisions 20 divisions 20 divisions

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

3.2 Making Settings
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Method
(STATUS1) RECRMEM +98-05-29 1. Press the | STATUS | key to call up the
15:33:25
[RECORDER]  [MEMORY] STATUS screen (page 1).
time/div : 16ms/ by 188us/ Dl
L T 2. Move the flashing cursor to the additional
recording time s ms . . .
action ¢ HENORY recording item, as shown in the figure on the
format : SINBLE a0 left.
print mﬁde L WAVE oFF Ha .
smeath prints o 3. Use the function keys to make the selection.
record add ¢ oH
printer : oFE E: Additional recording is disabled.
auto save : OFF
: Additional recording is enabled.
- Time values output to the printer and displayed on the screen with the

additional recording function enabled are equal to those of the most recently
acquired waveforms. Therefore, when measuring waveforms in a different
time axis range, always take that difference into consideration.

- The voltage axis range is determined by the most recently acquired
waveforms.

3.2.8 Setting the Printer Function (Recorder Waveform Only)

The input waveform is continuously printed in real time.

Method
(STATUS1) RECIEM 08-05-29 1. Press the | STATUS | key to call up the
15:33:48
RECROER]  EORT] STATUS screen (page 1).
time/div : 16ms /DN 168us/ o
shot o+ [e0010m]  [066160u] 2. Move the flashing cursor to the printer item,
{recording time) (1606ms) {1ims) .
anction ¢ HEMORY as shown in the figure on the left.
format : SINGLE oL R . .
. _ oFF 3. Use the function keys to make the selection.
print mode : WAVE

smooth print: OFF -
LA . . . .
record add OFF [T : Printing is disabled.
printer : OFF] . . .
: Printing is enabled.
auto save : OFF 0N

- See Section 10.7.3. in the 8835 instruction manual.

- In the recorder time axis range setting of 10 to 200 ms, the printer cannot
be set ON.

3.2 Making Settings
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3.2.9 Setting the Auto Save Function

When the function is enabled, waveform data are automatically stored on a
floppy disk or PC card after they are captured.

Method
(STATUS1) RECSMEM 98-85-29
15:34:08
[RECORDER] [MEMORY]
time/div 18ms/ Du 160us/ bl
shot : [ooe1opu] [Bea100p]
(recording time) {100ms) (1ms}
function MEMORY
format SINGLE
DFF
print mode WAVE
smooth print: OFF -
record add OFF (EE
printer OFF
auto save ELOPRY
type 5
save func REC&MEM
(STATUS1) RECaMEM *98-65-29
15:34:08
[RECORDER] [MEMORY]
time/div 18ms/ DU 168us/ D
shot : [0001600] [6oo1000]
{recording time} {169ms} (1ms)
function MEMORY
format SINGLE ioiiooon-
. BINARY.
print mode WAVE
smooth print: OFF AbedErgh-
record add OFF TEXT
printer OFF
auto save B
type
save func

disabled

1. Press the | STATUS | key to call up the

STATUS screen (page 1).

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

3. Use the function keys to make the selection.

_ : Auto save is disabled.

OFF

: Waveform data are automatically stored on

floppy disk
: Waveform data are automatically stored on
PC card.

4. Use the function keys to select the data
store principle.

10110001+ . 3
. Data are stored as binary data.

: Data are stored as text data.

- When the recording length is "continuous", the auto save function is

- For the curtailed interval at which the waveform data is saved in text

format, refer to the settings used in saving the file screen data.

- A file is stored in the directory currently selected on the file screen.
- A file stored in the text format is not readable by the 8835.

3.2 Making Settings
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(STATUS1)

REC&MEM

time/div

shot
(recording time)

function
format

print mode
smooth print:

record add
printer
auto save

type
save func

[RECORDER]
18ms/ 0

[MEMORY]
108us/ 0

60010003 [oea160u]
(166ms) {1ms)

MEMORY
SINGLE
WAVE
OFF

OFF
OFF
FLOPPY

*98-05-29
15:34:47

RECORDER

{ NOTE

5. Select the function to be stored.

Zl: Memory waveforms are stored.

-!: Recorder waveforms are stored.

SHmA
REG &HEH

: Both memory waveforms and recorder
waveforms are stored.

- When batch saving with the Recorder & Memory, the measurement data

(with REC, MEM extensions) are created together with an index file (R_M).
When only the measurement data are read, these are read to the respective
functions. To read to the Recorder & Memory, read the index file (R_M).

- Do not change or delete the name of a file to be batch read (R_M). The batch
reading may not be executed correctly.

- When the auto save function is used while the additional recording function

is ON, only newly acquired waveform data is stored. (In this case, the A/B
cursors are set OFF.)
- All the displayed channels are stored.

3.2 Making Settings
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3.3 Setting the Trigger

Set the trigger for both the recorder waveform and memory recorder
waveform.

3.3.1 Setting the Trigger for the Memory Recorder Waveform

Set the trigger for the memory recorder waveform.

Method

TRIGGER 93052 1. Press the | STATUS | key to call up the
19:18:52
STATUS (page 2) or DISPLAY screen.

(STATUS2)

[MEMORY ]
:;;;'gjzm ZZ ::::;”“Et ' EEE 2. Same as the normal trigger setting.
1: LEVEL level 8.008Y slope:? filter: OFF
2: OFF W
3: OFF
4: OFF
LDgECDgpSSEY‘:B: OFF C: OFF D: OFF

{RECORDER]
trigger mode : SINGLE

recéEf  166us x1 shat: [006100U] csr:OFF *98-85-29
19:19:39

trigs
CHL =
6. 086V

1
T o

20f2
chi: @@ OFF chz: E OFF ch3: M OFF ch4: [ OFF {etcy

inix 1 56% lnx 1 50% S@uex 1 50% S9uex 1 50%

3.3 Setling the Trigger
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3.3.2 Setting the Trigger for the Recorder Waveform

Set the trigger for the memory recorder waveform.

Method
(STATUS2) RECEMEM TRIGGER *98-85-29
19:19:14
[MEMORY]
pre-trigger 9% manual trigger ¢ OFF
trigger source: i3 external OFF
1: LEVEL  level 0.080V slope:? filter: OFF
2: OFF
3: OFF
4: OFF

OFF

[RECORDER]
trigger mode

Logic Trigger:
A

B INGLE

B: OFF  C: OFF  D: OFF

REC&mem  10ms x1

shot: [00016081 csr:OFF

*98-85-29

19:20:08

Imvx 1 56%

chl: B OFF ch2: @ OFF ch3: B OFF

fmyx 1 5% Suex 1 56%

ch4: B OFF
SQuex 1 58%

1. Press the key to call up the
STATUS (page 2) or DISPLAY screen.

2. Move the flashing cursor to the position
shown in the figure on the left, and use the
function keys to make the selection.

: Setting starts when the | START | key is

pressed, and one measurement is taken.

;\P' L {i, : Setting starts when the | START |key is

pressed, and measuremens are taken
repeatedly

: Activate recording at preset times.
Triggering can be performed at constant
intervals within a preset start time and
end time.

3.3 Setting the Trigger
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3.4 Settings on the Display Screen

Explains the setting items on the Display screen.

3.4.1 Setting Magnification/Compression Along the Time Axis

- The magnification/compression ratio along the time axis can be set.

- By magnifying the waveform, detailed observations can be made. By
compressing the waveform, an entire change can be promptly apprehended.
- Magnification/compression of the screen uses the left edge as reference,
regardless of the status of the A/B cursor.

Method

recelEd ims @] shot:

2600 csr:0FF "98-06-08

13:50:55

trig:
CHL : OFF

ATA
[

/\\ /\\ /\\
53

|1
\VARRIVARRV

|1
VARV

chl: @ OFF ch2: -- OFF
S80myx 1 50% 1omix 15

( notE )

Reference

ch3: -- OFF ch4: -~ OFF
0% SQuex 1 50% SOuex 1 50%

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

2. Use the function keys to select the
magnification/compression ratio.

: Ratio up
: Ratio down

The magnification/compression factor can be changed also after measurement

is completed.

The | HELP | key can be used to check which position within the entire
recording length is occupied by the currently shown waveform (see| VIEW | key
in Section 3.1.7 in the 8835 instruction manual).

3.4 Settings on the Display Screen
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3.5 Start and Stop Measurement Operation

Method

1. Press the | START | key to initiate measurement or set the unit to trigger
standby.
2. Press the | STOP | key during measurement to stop the measurement.

 SE—
— 1 LED
Lights during measurement
START
STOP
R

3.5 Start and Stop Measurement Operation
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3.6 Procedures for Saving Data

- This section explains how to save data in binary or text form without using
the auto-save function.

- Settings file considerations are the same as with other functions.

- With the recorder and memory functions, data cannot be loaded over existing
data when a file is loaded.

(FILE)

*98-86-11
15:46:66

{command)
SHVE

{media)

FLOPPY DISK

SET

BINARY

{type) (channel} {(file name}
ALL [ .

| 9002 AUTODL
| | 9003 AUTD
0684 AUTO

R&M wave
disp wave
o

R&M wave
disp wave

> Indicates the capacity
required to save all.

™ Indicates the capacity

1. Press the| FILE | key to call up the FILE

screen.

2. Select the "Save" command; the display
changes as shown below.

3. Use the function keys to make the selection.

: Save all (The measurement data (with REC,
MEM extensions) are created together with
an index file (R_M).)

: Save individually (Saves the display
function data.)

5 | Cancel (Do not save)

ND required to save
individually.
A\ CAUTION Since only a limited number of files (including directories) can be created in the
directory, directories should be created to enable the creation of multiple files.

3.6 Procedures for Saving Data
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Chapter 4
FFT Function

4.1 Outline

4.1.1 Outline of the FFT Function

The recorder and memory function has the following features.

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

(2) Frequency range
133 mHz to 400 kHz, 20 steps

(8) Frequency resolution
1/400 of frequency range

(4) 12 types of analysis functions

Storage waveform, linear spectrum, RMS spectrum, power spectrum, auto-
correlation function, histogram, transfer function, cross-power spectrum, cross-
correlation function, unit-impulse response, coherence function, octave analysis

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

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

(7) Switchable antialiasing filter

Automatic selection of cutoff frequency to match frequency range (8938 FFT
unit)

(8) Waveform evaluation function using evaluation area

4.1 Outline
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4.1.2 Operation Sequence

The flowchart below illustrates the sequence of operations involved in using
the FFT function.

Turn on the power.

Start T
Connect the inputs.
4 v
Select function. |- - - - - Select the RMS recorder function.
Status screen v
(page 1)
Set the time axis range

(TIMEDIV). = |77~ Determine the speed with which the
- input signal waveform is captured.

v

Set the frequency. [ --------- Set the frequency of the measuring object.
v

Set the recording length. | ---- Determine the length of the data sample
) for a single measurement.

Select the format. | ---------- Select the format type for the waveform
v display screen.

Select the printer format. | ---- Select whether the result of waveform

calculation is printed as waveform or as
numeric data.

A

Set the additional recording | _
function.

Select whether or not to enable additional

v recording.
Make printer settings.
v
Set auto save function. |----. Select whether or not to save the
waveform automatically after it is
i captured.
Status screen Make trigger settings. [------- Set the trigger source, trigger types and

(page 2) conditions, the pre-trigger, etc.

v
Channel screen %%tughgo\dglltiﬁge eat)é'_s fange, . .. Set the waveform display color for each

(page 1) channel, voltage axis range, input
coupling, zero position, and filter.

v

Channel screen Set the variable function. |- --- The waveform display position for each

(page 2) channel can be set to any position.
!
Measurement Start measurement. |--------- Press the START key to start
¥ measurement.

l Printed recording |---------- After the data capture, print the result.
End

4.1 Outline



4.2 Making Settings

4.2.1 Setting the Function Mode

Select the FFT function.

Method Screen: STATUS, CHANNEL, DISPLAY

(STATUSD) & *98-05-29
’ 19:27:36
I FFT mode 1 channel
{STATUS3) TRIGGER *98-05-29
19:27:57
i trigger mode : AUTO  manual trigger @ OFF l
(CHANNEL1) " 98-65-29
19:28:18
l ch  graph range zoom { /D) zero pos.  filter
draw (lower ~  upper) unit
400KHz csriOFF *98-05-29
- - - 19:28:38
O T A N N trigs AUTO
g1:8TR CHL = OFF

1. Call up the STATUS, CHANNEL or

DISPLAY screen.

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

3. Press [FFT].

f : Memory recorder function

: Recorder function

L. : FFT function

4.2.2 Setting the FFT Channel Mode

- This setting determines whether only one channel (1ch-FFT) or two channels

(2ch-FFT) are used for FFT processing.

- When "1ch-FFT" is selected, certain FFT analysis modes will not be available.

Method Screen: STATUS (page 1)
(STATUS1) FFT ’2%:23:%3
FFT mode

sampling point
window
format

peak

reference

(FFT mode)
G1: STORAGE WAVEFORM

(scale)
AUTO

frequency range @

{lower)

466kHz
1000
RECTANGULAR

SINGLE
OFF
NEW DATA

{wl) {y axis)
CHL (Linear)

{upper)

(% axis)
{Time)

{unit)
)

( ~ote

1. Call up the STATUS screen (page 1).

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

2. Use the function keys to make the selection.

l1ch-FFT
2ch-FFT

The following analysis functions are not possible in 1-channel FFT mode:

Transfer function (TRF), cross-power spectrum (CSP), cross-correlation
function (CCR), impulse response (IMP), coherence function (COH)

2| . RMS recorder function

: Recorder and memory function

4.2 Making Settings



4.2.3 Setting the Frequency Range

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

the memory function.

Method

Screen: STATUS (page 1)

(STATUS1) FET

*98-66-84
14:17:03

FFT mode
frequency range
sampling point
window
format

peak

reference

(scale} {lower)
AUTO

G1:

(FFT mode} (wl)
G1: STORAGE WAVEFORM CH3

1 channel

RECTANGULAR
SINGLE
OFF

NEW DATA

{y axis) (x axis)
(Linear) (Time)

{upper) {unit)
v ]

400kHz

NOTE

Frequency Range, Frequency Resolution, Window Width,

1. Call up the STATUS screen (page 1).

2. Move the flashing cursor to the position

shown in the figure on the left.

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

: Move the cursor up in the selection window.
: Move the cursor down in the selection

window.

The antialiasing filter (8938 FFT unit) cutoff frequency is the same as the
selected frequency range.

Corresponding Time Axis Range (Number of FFT points: 1000)

Frequenc ' ;
Frequency range resolution Window width Time axis
[Hz] [/DIV]
[Hz ]
400 k *1 1k 1ms 100 us
200 k *1 500 2ms 200 us
80 k *q 200 5ms 500 us
40 k 100 10 ms 1ms
20 k 50 20 ms 2 ms
8 k 20 50 ms 5ms
4k 10 100 ms 10 ms
2k 5 200 ms 20 ms
800 2 500 ms 50 ms
400 1 1s 100 ms
200 500 m 2s 200 ms
80 200 m 5s 500 ms
40 100 m 10s 1s
20 50m 20 s 2s
8 2 20m 50s 5s
4 2 10m 100 s 10s
1.33 2 3.3m 5 min 30s
667 m *2 1.67 m 10 min 1 min
333m *2 0.83 m 20 min 2 min
133 m *2 0.383 m 50 min 5 min

The cutoff frequency of the antialiasing filter is the same as the selected
frequency range, except for the cases listed below.

*1: Antialiasing filter is OFF.
*2: Cutoff frequency is 20 Hz.
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4.2.4 Setting the Number of FFT Points

Set the number of sampling points.
Method Screen: STATUS (page 1)

(STATUSL) FFT »98-85-29 1. Call up the STATUS screen (page 1).
19:39:05
FFT mode 1 chamnel 2. Move the flashing cursor to the position
f : 400kH: .
reaeney renes shown in the figure on the left.
sampling point : 16A0)
window : RECTANGULAR

3. Use the function keys to make the selection.

: Set the number of sampling points to 1000. |
reference : NEW DATA
{FFT mode)} {wl)} (y axis) {x axis)
G1:  STORAGE WAVEFORM CH1 (Linear) (Time) 5689 : Set the number of Sampling points to 5000.
g e (et Cueerd Gmidl : Set the number of sampling points to

10000.

format : SINGLE
: OFF

peak

Set the number of sampling points to 2000.

4.2.5 Setting the Peak Display

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

Peak value

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

Maximum value

Points with the 10 highest values are shown.

Method Screen: STATUS (page 1)

(STATUS1) FFT 950529 1. Call up the STATUS screen (page 1).
FFT mode S 1 chamnel 2. Move the flashing cursor to the position
§ : 408kH: .
reaueney Tanss ’ shown in the figure on the left.
sampling point : 1000
window P RECTANGULAR 3. Use the function keys to make the selection.
f t : 1 .
ek : i : : Normal display
reference : NEW DATA /\/3% T .
real : Peak display
(FFT mode) (wl) {y axis) (x axis) 3/5\3’.3‘! 2 s
G1:  STORAGE WAVEFORM CHI (Linear) (Time) Hax ; Maximum value display
{scale} {ower) (upper) {unit)
G1: AUTD v
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4.2.6 Setting the Window Function

- The window function defines the segment of the input signal that will be
processed.
- Window processing can be used to minimize leakage error.
Rectangular (rectangular window function): effective on discrete waveforms.
Hanning (hanning window function): effective on continuous waveforms.
Exponential (exponential window function): effective on decaying waveforms.

Method Screen: STATUS (page 1)
(STATUS1) FFT *98-05-29
19:42:12

FFT mode 1 channel

Gi:

frequency range
sampling point
window
format

peak

reference

(FFT made) (wl)

STORAGE WAVEFORM CH1

480kHz
1000

SINGLE
OFF
NEW DATA

{y axis) (% axis)
(Linear) (Time}

Gi:

G1:

(FFT mode) {wi)

W
STORAGE WAVEFORM CH1

(scale} (lower)
AUTO

(y axis) {x axis}
{Linear} (Time)

(upper} {unit)
v ]

(scale} { lower) {upper) (unit)
G1: AUTD v ]
(STATUS1) FFT *98-05-29
19:44:08
FFT mode 1 channel
frequency range 480kHz
sampling point 1608
window EXPOWENTTAL
attenuation ~
format SINGLE
peak OFF
reference NEW DATA

1. Call up the STATUS screen (page 1).

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

3. Use the function keys to make the selection.
ElEm |i : Rectangular

: Hanning
HAKKING
: Exponential

3. If EXPO was selected, the coefficient item is
displayed. Select the attenuation ratio in
percent, using the function keys or the JOG
control.

: Value up, large step
: Value up, small step
: Value down, small step
: Value down, large step
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Noise on attenuated waveform is reduced

Waveform captured in one operation
(1000 points)

l“(

100%

- 10%
- 10%

100%

Setting: Exponential window function
Attenuation ratio 10%

> If coefficient (attenuation ratio) is set to 0%, processing will be carried out as
0.1%.

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

/A\ CAUTION

4.2.7 Setting the Display Format

- You can set the format for displaying input signal waveforms on the screen

and recording them on the printer.
- The SINGLE, DUAL, and NYQUIST formats are available.

(1) Single
Displays the waveform on a single screen.
(2) Dual

Divides the waveform display screen into upper and lower screens.
(3) Nyquist
For the linear spectrum, cross power spectrum, and transfer function, displays

the real-number portion of the data for the FFT calculation result on the X-
axis, and the imaginary number portion of the data on the Y-axis.
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Method

Screen: STATUS (page 1)

(STATUS1)

1. Call up the STATUS screen (page 1).

FET 98-85-29

19:47:58

FFT mode

sampling point
window
format

peak

reference

FT mode)

{F
G1: STORAGE WAVEFD

{scale} {1
AUTD

G1:

frequency range

1 channel

2. Move the flashing cursor to the position

400Ktz shown in the figure on the left.

1000

RECTANGULAR 3. Use the function keys to make the selection. .

: Single
: Dual
: Nyquist

NEW DATA

{y axis) {x axis}
(Linear) {Time)

(wl)
RM CH1

ower) {upper) {unit)
v 1

4.2.8 Selecting Reference Data

Select data to be used for FFT processing.
New data

When | START | key is pressed, data for 1000 points are captured and used for
FFT processing.

Memory waveform

- When | START | key is pressed, FFT processing is carried out using data stored

in memory with the memory function.

- Processing start point can be specified on the memory recorder display, using

the A/B cursors.

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

Method

used for FF'T processing.
Screen: STATUS (page 1)

(STATUS1)

FFT *98-085-29

19:51:07

1. Call up the STATUS screen (page 1).

FFT mode
frequency rang
sampling point
window
format

peak

reference

(FFT mode)

F
G1: STORAGE WAVEFOI

{scale) {1
AUTO

1 channel
460kHz
1990
RECTANGULAR

2. Move the flashing cursor to the position
shown in the figure on the left.
: Capture new waveform data for FFT
MW DA processing
: Use stored waveform data for FFT

FROM HEH X
processing

€

alfisee

FROH MEM

{wl)
RM CH1

{y axis) (x axis}
(Linear) {Time}

awer) {upper) {unit)
v ]

NOTE

When stored waveform data are used, the trigger setting is not required. But
the trigger mode is active, and when REPEAT, AUTO, or AUTO STOP is
selected, FFT analysis is performed continuously for the specified number of
data at a time, until the end of data. (Calculation is not performed if less than
the specified number of points.
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4.2.9 Setting the FFT Analysis Mode

Used to select the FFT calculation method.

Method Screen: STATUS (page 1)

G1:
G2:

{scale)
AUTO

AUTO

(STATUST) FFT

FFT mode 2 CHANNELS

frequency range 406kHz

sampling point : 1600

window RECTANGULAR

format DUAL
peak OFF

reference NEW DATA

CHL (Linear) (Time)
{upper) {unit}
v
v ]

{lower)

*98-06-24
14:69:20

Storage
Waveforin

Linear
Spectrum
LIR

RHS
Spectirum
RHS

Power
Spectrum
PSP

1. Call up the STATUS screen (page 1).

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

3. Use the function keys to make the selection.

20f3
{etec)

Zteree |: Stored waveform
Iginear .
pectun): Linear spectrum
RHMS
5 .
vectron| : RM[S spectrum
Power
Spectrun Power spectrum
terreletion) - Auto correlation function

{ NOTE )

=
@
o
o
g2l
5
o
el

: Histogram

=

-
3
w
E
@
b
o
3

1ee ) Transfer function

fover |1 Cross power spectrum

te_J. Cross correlation function

e |: Impulse response

©
E)
=
H
=
®
£
@
®

: Coherence function

ctave .

: Octave analysis

o
£ =
e =
&l =

The transfer, cross-power spectrum, cross-correlation, unit-impulse response,
and coherence functions use 2 channels.

4.2.10 Setting the Analysis Channel

Select the channel for FFT analysis.

Method Screen: STATUS (page 1)

G1:
G2:

G1:
GZ:

(STATUS1) FFT

FFT mode 2 channel

frequency range 480kHz

sampling point : 1668

window RECTANGULAR

format DUAL
peak QFF

reference NEW DATA

(FFT mode) w1} (w2} {y axis) {x axis}
STORAGE WAVEFORM [Hihl (Linear) (Time)

LINEAR SPECTRUM

(scale}
AUTO

AUTD

CH2 LIN-REAL LIN-Hz
{upper) {unit)
v
v 1

{lower)

*98-05-29
20:03:41

1. Call up the STATUS screen (page 1).

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

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

: Move the cursor up in the selection window.
: Move the cursor down in the selection

window.
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NOTE ]

- For the transfer function and impulse response, calculation is performed

from "(w2)/(w1)".

- To prevent distortion due to sampling aliasing from affecting analysis, it is

recommended that the 8938 FFT ANALOG UNIT be used for channel input
with FFT analysis.

4.2.11 Setting the X-axis and Y-axis Displays

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

Method Screen: STATUS (page 1)

(STATUS1) FFT

*98-85-29 1. Call up the STATUS screen (page 1).

29:05:06

FFT mode
frequency range
sampling point
window
format

peak

reference

G2: LINEAR SPECTRUM
{scale) {1ower)
AUTO

G2:  AUTO

{FFT mode) {wl) (W2} {y axis) {x axis)
Gi: STORAGE WAVEFORM CH1 ioe (Ti

2 channel

o 2. Move the flashing cursor to the position
1000 shown in the figure on the left.

RECTANGULAR . .
3. Use the function keys to make the selection.
DUAL LIN-REAL
OFF

NEW DATA

- Y-axis
- : Real number part (linear display)

LIN-REAL

:Imaginary number part (linear display)
: Amplitude (linear display)

LIN-IHAG

Tine LIN-IHAG

R | LIN-Hz

{upper) [v(unit) LIN=HAG
v ]

PHASE :Amplitude (decibel display)

:Phase (degree display)

- X-axis.

: Frequency (linear display)
: Frequency (logalism display)

- Octave analysis

: 1/3 octave
1/3 8€T
: 1/1 octave
1/1 0CT
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Xand Y Axis Settings Available with each FFT Analysis Mode

. X-axis Y-axis
FFT analysis mode (horizontal axis) (vertical axis)

STR Storage Waveform (Time) (Linear)
LIN-REAL

LIN-IMAG

LIN Linear Spectrum LLCI)R(;:ZZ LIN-MAG
LOG-MAG

PHASE
LIN-REAL

LIN-IMAG

RMS RMS Spectrum L%r\(gizz LIN-MAG
LOG-MAG

PHASE

LIN-Hz LIN-MAG
PSP Power Spectrum LOG-Hz LOG-MAG
ACR Auto Correlation Function (Time) (Linear)
HIS Histogram (Volt) (Linear)
LIN-REAL

LIN-IMAG

TRF Transfer Function L%[\gilzz LIN-MAG
LOG-MAG

PHASE
LIN-REAL

LIN-Hz LIN-IMAG

csP Cross Power Spectrum LOG-Hz LIN-MAG
LOG-MAG

PHASE

CCR Cross Correlation Function (Time) (Linear)
IMP Unit Impulse Response (Time) (Linear)

. LIN-Hz .

COH Coherence Function LOG-Hz (Linear)
. 1/3 OCT LIN-MAG
OCT Octave Analysis 11 OCT LOG-MAG

Parens surrounding an item indicate that those items are fixed.

A\ CAUTION When external sampling is used, the X-axis (horizontal axis) expresses the
data count.
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4.2.12 Setting the Display Scale

Method

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

AUTO

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

MANUAL

The vertical axis (Y-axis) scale can be set as desired, to match the purpose of
the measurement.

This is useful for enlarging or reducing the amplitude and for shifting the
waveform up or down.

Screen: STATUS (page 1)

(STATUS1)

FFT

*98-65-29
28:11:31

1. Call up the STATUS screen (page 1).

FFT mode

window

format
peak

reference

(FFT mode)

(

frequency range

sampling point

© STORAGE WAVEFORM CH1
: LINEAR SPECTRUM

{lawer}

1
ENTAL  +0.0000E+00 +1.0000E+06 [V ]

2 channe)

2. Move the flashing cursor to the position

400tz shown in the figure on the left.

1098

RECTANGULAR 3. Use the function keys to make the selection.

e Qi | :Scale set automatically.

NEW DATA =
: Scale set manually.
HARUAL

(wi) {w2) {y axis} (x axis)
Linear) (Time)
CH2 LIN-REAL LIN-Hz

{upper) {unit)

(1) When AUTO is selected

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

(2) When MANUAL is selected

- The upper and lower limits for the display scale can be set by the user.
- Setting range is -9.9999E+29 to 9.9999E+29. (exponent is E-29 to E+29).
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Method Screen: STATUS (page 1)
(STATUS1) RECAMEM 95 1. Call up the STATUS screen (page 1).
Cinesdiv (RECORIER]  DEHORY] 2. Move the flashing cursor to the position
shot ¢ [009160w]  [800160m] shown in the figure on the left.
(recording time) { 100ms) {1ms)
function FERORY 3. Use the function keys etc. to enter the value.
format SINGLE

print mode

record add
printer

auto save

smooth print:

y E— : Value up

OFF LOGEING : Value down
OFF
oFF

Displaying the display scale units

+ The selected unit is displayed with "scaling" in the system screen.
- When scaling is turned OFF, V (volts) or C is displayed.

/\ CAUTION

The X-axis setting for the histogram can be changed on the channel setting
page (page 1) of the CHANNEL screen.
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4.2.13 Octave Filter Setting

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

chosen.
¢ Normal

Filter characteristics approximate the characteristics used for conventional
octave analyzers with analog filters.

e Sharp

Spectrum components outside the octave band are excluded totally and only
the spectrum in the octave band is bundled and used for analysis.
(The characteristics of both filter types are within ANSI CLASS 3 tolerance

limits.)

Method Screen: STATUS (page 1)

(STATUSL) FFT

FFT mode

frequency range

sampling point

window

format

peal

reference

octave filter
G1: OCTAVE ANALYSIS CHI
G2:  OCTAVE ANALYSIS

{scale) (lower)
Gi:

{FFT mode} {wl) (w2) {y axis) {x axis}
CH2  LOG-MAG 1/3 OCT

G2: MANUAL  +6.0080E+08 +1.0060E+00 [V

*98-85-29
20:17:17

1. Call up the STATUS screen (page 1).

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

3. Use the function keys to make the selection.

: Normal filter characteristics
_IL_|: Sharp filter characteristics

HARP

This unit does not use analog filters. It first determines the entire power
spectrum and then uses weighting by bundling the spectrum to achieve the

desired filter characteristics.
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4.2.14 Setting the Averaging Function

- The averaging function allows capturing several instances of a waveform and
determining the average.

- This makes it possible to eliminate noise and irregular signal components.

» Time axis waveform averaging
Frequency axis waveform averaging

Method Screen: STATUS (page 2)

(STATUS2) FFT 98-00-2 1. Call up the STATUS screen (page 2).
averagin : 2. Move the flashing cursor to the average item
w S hown in the fi the lef
eline : e as shown in the figure on the left.
orint node - 3. Use the function keys to select the type of

averaging.

auto print H OFF

auto save : OFF

: Disable averaging

d

Linear ave

tmais): Perform time axis waveform summing

reauiss averaging
F~LIH Exp ave

dimeasis)) . Perform time axis waveform exponential

i averaging
et Linear ave . .
treszis)| - Perform frequency axis waveform summing
averaging

Exp ave,

Grasis|; Perform frequency axis waveform
exponential averaging

Peak Hold

o | Frequency axis waveform peak hold

-

4. Move the flashing cursor to the count item,
and use the function keys or the JOG control to
set the averaging count.

: Move the cursor up in the selection window.
: Move the cursor down in the selection

window.

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

* After averaging was carried out, the scaling setting cannot be changed.

- After averaging, recalculation does not take place even if the analysis
channel is changed.

* Averaging data is lost when the power is turned off. Save important data to
floppy disk belore turning off the power.

/\ CAUTION
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FFT analysis mode and averaging

®: Setting is valid
—: Setting is invalid (has no effect)

; : Time axis Frequency axis
FFT analysis mode Y-axis averaging averaging Peak hold

Storage waveform (Linear) e ® —
Linear spectrum LIN-REAL ® ® —
LIN-IMAG e e -

LIN-MAG ® ® L ]

LOG-MAG ® @ )

PHASE @ — -

RMS spectrum LIN-REAL ® ® -
LIN-IMAG ® ® -

LIN-MAG ® ® [ ]

LOG-MAG ® e ]

PHASE ® — —

Power spectrum LIN-MAG ® ® )
LOG-MAG ® ® ®

Auto correlation function (Linear) @ e (]
Histogram (Linear) ® - —
Transfer function LIN-REAL e — -
LIN-IMAG ® — -

LIN-MAG @ ® e

LOG-MAG ® ] ®

PHASE ® - —

Cross power spectrum LIN-REAL ® ® -
LIN-IMAG @ e —

LIN-MAG e ® @

LOG-MAG @ @ @

PHASE L ] - —

Cross correlation function (Linear) ® [ ] ®
Unit impulse response (Linear) ® ® ®
Coherence function (Linear) @ ® ®
Octave analysis LIN-MAG @ ® e
LOG-MAG @ @ @

* Same for linear spectrum, and cross-power spectrum with Nyquist display.
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4.2.15 Setting the Interpolation Function

The input signal (sampled data) and FFT waveform can be displayed and
recorded as is, or after linear interpolation.

Method Screen: STATUS (page 2)

(STATUS2) FT +98-25-23 1. Call up the STATUS screen (page 2).
28:18:59
weraging : - 2. Move the flashing cursor to the position
' shown in the figure on the left.
dot-line : b
orint mode - 3. Use the function keys to make the selection.
auts print : oFF . “\Linear interpolation is not performed.
auto save : OFF
JE :Linear interpolation is performed.
wave comparisen ¢ - OFF

4.2.16 Setting the Printer Format

- Selects whether the result of FFT calculation is printed as waveform or as
numeric data.

Method Screen: STATUS (page 2)

(STATUS2) T +95-86-89 1. Press the | STATUS | key to call up the

09:20:39

STATUS screen (page 2).

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

averaging : OFF

dot-line : LINE

print mode

3. Use the function keys to select waveform.

auto print : OFF

. 825 . .
aute save ' o /M\/ : The result of FFT calculation is printed as
a waveform.

: The result of FFT calculation is printed as

numeric data.

wave comparison  : OFF

(STATIS?) - 510 4. Move the flashing cursor to the print interval
o item.

averaging : TIME-LINEAR
count H 128

5. Use the function keys to make the selection.

: Move the cursor up in the selection window.

: Move the cursor down in the selection
window.

dot-line : LINE

print mode H LOGGING
interval : { fooint)

auto print B OFF

auto save : OFF
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4.2.17 Setting the Auto Print Function

When the function is enabled, printout is carried out automatically after a
waveform is captured.

Method Screen: STATUS (page 2)

(STATUS2) FFT

averaging

dot-line

print mode

auto print

auto save

wave comparison ¢

OFF
LINE

WAYE

OFF

OFF

*98-06-09
69:21:38

1. Press the | STATUS | key to call up the

STATUS screen (page 2).

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

3. Use the function keys to make the selection.

: Auto print is disabled.
: Auto print is enabled.

4.2.18 Setting the Auto Save Function

When the function is enabled, waveform data are automatically stored on a
floppy disk or PC card after they are captured.

Method Screen: STATUS (page 2)

(STATUS2) FFT

averaging

dot-line

print mode

auto print

auto save

wave comparison

OFF

LINE

WAVE

OFF

[EF]

OFF

*98-06-69
89:22:52

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

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

3. Use the function keys to make the selection.
: Auto save is disabled.
: Waveform data are automatically stored on

floppy disk
: Waveform data are automatically stored on
PC card.

4. Use the function keys to select the data store
principle.
: Data are stored as binary data.
: Data are stored as text data.

A file stored in the text format is not readable by the 8835.
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4.3 Analysis Function

4.3.1 Storage Waveform [STR]

Function

Horizontal
cursor

Vertical
cursor

Example

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

fa

Time Time axis display
Indicates the value of the specified TIME/DIV frequency range.
(Refer to the table of the frequency range and time axis in
Section 8.2.3.)

Linear Indicates the value of the measurement range of the input unit

in voltage units.

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

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

Stored waveform

EET 20kHz  window: RECTAN csr:0FF *98-06-08
— — - — 14:17:12
#2.5000W fovrroionsd AR SO AR N [ ]
: H H H H trig: AUTO
CH1 : LEVEL
81§IR ) | GiBBW
% (Tinel Input signal
wi:CH ﬂ waveform
. |
Y-axis l
)
.
Vi
i
Ll
-2.5008¢ |
+0.000s

1 1

X-axis
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4.3.2 Linear Spectrum [LIN]

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

e Major applications include:
- Determining the peaks of waveform frequency components
- Determining the levels of high and low harmonics

Function Fa=S(fa)
= |Fa|exp(j6a)
= |Fa|(cos LBa + j sin Z0a)

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

LOG Hz Frequency spectrum display as logarithmic units.
The number of FFT points and the range are as follows.

Number of FFT points Rrange

1000 1/400 the maximum frequency range value to
the maximum frequency range value

2000 1/800 the maximum frequency range value to
the maximum frequency range value

5000 1/2000 the maximum frequency range value
to the maximum frequency range value

10000 1/4000 the maximum frequency range value
to the maximum frequency range value

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

Vertical LIN-REAL Linear display of real-number part of the data as voltage
CUrsor  1IN-IMAG Linear display of imaginary-number part of the data as voltage
LIN-MAG  Linear display of analysis data as voltage

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

PHASE Degrees (deg) display of phase component of data

Imag Linear display of imaginary-number part of the data as voltage
(Nyquist mode)
Vertical axis Display
LIN-REAL (real-number part) IFal-cos £ 6 a
LIN-IMAG (imaginary-number part) [Fal- sin £ fa
LIN-MAG (amplitude) IFal
LOG-MAG (logarithmic amplitude) 20-log IFal
PHASE (phase) Zba
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Examples

Stored waveform

Linear spectra waveforms

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

+1.9060V :

G1:STR
y:{Linear)
%t {Time)

w1:CH3

-1.0600Y

+0.5005

36 Boms

+30. 000V

G2:LIN
v:LIN-REAL

x: LOG-Hz
w2:CH3

-20.680mY/

ST — —TokHz

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

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

+200.00nY

G1:LIN
y:LIN-TMAG
X

: LOG-Hz

wl:CH3

~-800.08mY
50

p=d
N

+760. 600 |..

~300.90mY |

SgHz ' — —TokHz

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

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

+20.0808dB

G1:LIN
y: LOG-MAG
%t LOG-Hz

wliCH3

~1806.064B

50Hz

Hz

+180.00deg

52:LIN

y:  PHASE

%: LOG-Hz
w2:CH3

-180.00deg
56H

Nyquist

GL:LIN

yi (Imag)

%t (Real)
wliCH3

-886.60ndB | :
-500. 00mdB

+200.00mdB | L

+200.09mdB
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4.3.3 RMS Spectrum [RMS]

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

e Major applications include:
- Determining the peaks of waveform frequency components.
- Determining the effective values of frequency components.

Function Ra= %Fa DC components: Ra = Fa

= |Ra| exp(j6a)
= |Ral(cos Zba + j sin Zfa)

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

LOG-Hz Frequency spectrum display as logarithmic units.
The number of FFT points and the range are as follows.

Number of FFT points Rrange

1000 1/400 the maximum frequency range value to
the maximum frequency range value

2000 1/800 the maximum frequency range value to
the maximum frequency range value

5000 1/2000 the maximum frequency range value
to the maximum frequency range value

10000 1/4000 the maximum frequency range value
o the maximum frequency range value

Vertical LIN-REAL Linear display of real-number part of the data as voltage
CUrsor 1 IN-IMAG Linear display of imaginary-number part of the data as voltage
LIN-MAG  Linear display of analysis data as voltage

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

PHASE Degrees (deg) display of phase component of data

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

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

Stored waveform

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

+1.0600Y :

B1:STR
yi{Linear}
x: (Time)

wl:CH3

-1.0600v

+9.6005 T mgems

+30. 00y

52:RMS
y:LIN-REAL

%: LOG-Hz
w2 :CH3

-20.606my

SoHz

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

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

+300. 00ny

G1:RMS
yiL IN-IMAG
%: LOG-Hz

-700.60m/

96Hz

+450. 00m

32 :RMS

yi LIN-MAG

%: LOG-Hz
w2:CH3

~56. 600nY

58Hz

Tokiz

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

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

+20.0064B | -

G1:RMS ol
v: LOG-MAG b
®: LOG-Hz HE : :

wl:CH3

-189.80dB |

S6Hz

+186.00deg

G2:RMS

y:  PHASE

x: LOG-Hz
w2:CH3

-180.00deg

Z
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4.3.4 Power Spectrum [PSP]

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

e Major applications include:

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

. 1
Function Gaa=3Fa' Fa
= %{Rez(}?‘a) + Im*(Fa)}
1 P
= §{Fa|

DC component:
Gaa = Fa' - Fa
= {Re*(Fa) + Im*(Fa)}

9
= |Fa|

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

LOG Hz Frequency spectrum display as logarithmic units.
The number of FFT points and the range are as follows.

Number of FFT points Rrange

1000 1/400 the maximum frequency range value to
the maximum frequency range value

2000 1/800 the maximum frequency range value to
the maximum frequency range value

5000 1/2000 the maximum frequency range value
to the maximum frequency range value

10000 1/4000 the maximum frequency range value
to the maximum frequency range value

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

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

Vertical axis Display
LIN-REAL (real-number part) —
LIN-IMAG (imaginary-number part) -
LIN-MAG (amplitude) Gaa
LOG-MAG (logarithmic amplitude) 10 log 1Gaal
PHASE (phase) —

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

Stored waveform

Power spectra waveforms

+1.60060Y

G1:STR
vi{Linear)
%2 (Time)

wl:CH3

-1.6080v

+0.0005

T35 Boms

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

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

+180.68mv* +20.0006dB |-
1:PSP 2:PSP
vt LIN-MAG yi LOG-MAG
%: LOG-Hz %: LOG-Hz
w1:CH3 w?2:CH3
Dverall Qverall '
+426.91m* -7.3931dB |
-20.000m % -186.604B |
50Hz 40kHz 58H

Overall value

Overall value

The overall value is the total effective value obtained from the frequency
spectrum contained in the input signal. It is obtained by taking the square

( noTe )

root of the total of power spectra for all frequencies.

\/PSPO +> PSPi

i=1

(Overall value) (Vrms)

PSPo
PSPi

DC component
ith AC component

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

Window compensation value: y

Square wave: y =1

f 8
Hanning: vy ={/ —
3

Exponential: y =

2 log( « /100)
(«/100)% -1

(a is a percentage with a range of 0 = « <100.)
If « is set to 0 with the exponential window function, processing will be
carried with « =0.1.
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4.3.5 Auto Correlation [ACR]

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

@ Major applications:

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

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

Function Raa(r) = S '(Gaa)
1

- 27rf % Gaa(w) exp(Jwr)dw

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

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

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

Example  Auto correlation function waveforms

Stored waveform Auto correlation function
£2.5000V | +1.6000 e
B1:STR G2: ACR : ey
y:(Linear) y:(Linear) ........
x: {Time) %: (Time) H : : :
wl:CH3 wl:CH3
oseeey T R -1.6009 A ' L A :
+0. 6605 +7.000ms -2.0%0ms T ; +7.600ms
[ / i ¥
1 ]
Because the input waveform is the frequency A ? ) )
waveform, peaks are repeated at regular intervals. 0 The time until the first peak

is the input signal period.
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4.3.6 Histogram [HIS]

e Displays the frequencies of the magnitudes of sampled points.

® Major applications include:

Function
Horizontal
cursor

Vertical
cursor

Example

Stored waveform

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

Pa
Volt Linear display of the measurement range of the input unit.
Linear Number of sample points for the time axis data (total: 1000,

2000, 5000 or 10000 points).

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

Histogram function waveforms

High amplitude indicates high number of data.

+2.5000Y |

Histogram function /\

+50.600 |-

-2.5800v

1:5TR 2:H1S
vi(Linear) yi({Linear)
x: (Time) x: (Yolt)
wl:CH3 wl:CH3

+0.600s

+0.0000
-2.5

+5.000ms
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4.3.7 Transfer Function [TRF]

e Displays the transfer function (frequency characteristics) of the system being
measured calculated from input and output signals.

e Nyquist diagrams can also be displayed, including magnitude and phase
information.

e Major applications include:

- Determining filter frequency characteristics.

- Determining feedback control system stability through Nyquist diagrams.

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

; Fb  Fb-Fa* Gab .
Function —- L = = a: input
Hab Fa Fa-Fa* Gaa
Gabl b: output
= I—G-Z;]{cos(é% — /0a) + jsin(/0b — /Ba)}
Horizontal LIN-Hz Frequency spectrum display as linear units. The range is from
cursor DC to the maximum frequency range value.

LOG-Hz Frequency spectrum display as logarithmic units.
The number of FFT points and the range are as follows.

Number of FFT points Rrange

1000 1/400 the maximum frequency range value to
the maximum frequency range value

2000 1/800 the maximum frequency range value to
the maximum frequency range value

5000 1/2000 the maximum frequency range value
to the maximum frequency range value

10000 1/4000 the maximum frequency range value
to the maximum frequency range value

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

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

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

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

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

PHASE Degrees (deg) display of phase component of data of input-to-
output ratio

Imag Linear display of the imaginary-number part of the input-to-
output ratio (Nyquist mode).
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Example

Stored waveform (input signal)

Vertical axis Display
LIN-REAL (real-number part) I[Habl-cos £ 6b— £ 6 a
LIN-IMAG (imaginary-number part) IHabl:sin £ 6b— £ 6a
LIN-MAG (amplitude) [Habl
LOG-MAG (logarithmic amplitude) 20 log IHabl
PHASE (phase) ZGb—4LOGa

Transfer function spectra waveform

Stored waveform (output signal)

G1:STR

y:{Linear)

xt (Time
wl:CH3

+1.06006Y .44

-1.0000v ||

+500.068nY |

2:STR

y:{Linear}

®: (Time
w2:CH4

-500.80m/

+0.0008

36 Bens 405003

775 06ns

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

| 1

After bandpass filter

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

+408.60m |-

31:TRF
y:LIN-REAL
%: LOG-Hz

+250.08m

G2:TRF
yiLIH-TMAG
%: LOG-Hz

wl:CH3
w2 :CHA

wliCH3
w2:CH4

-250.080m ¢

-166.60m |_
50H

BHz

okiHz

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

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

+400.96m |-

1:TRF

-5.00004B

2:TRF
y: LOG-MAG
%: LOG-Hz

w1:CH3
w2:CH4

-160.00m
50Hz

i -55.000dB
40kHz 50H

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

Nyquist

G1:TRF
y:  PHASE
®: LOG-Hz

+180.08deg | 111

+500.00mdeg |. .

51:TRF
yi (Imag)
%: (Real)

wliCH3
w2:CH4

-180.00des | -

wl:CH3
w2:CH4

50Hz

TokHz

-500.06mdez |

-500. 80mdeg

+500.00mdeg

4.3 Analysis Function




60

4.3.8 Cross Power Spectrum [CSP]

@ Displays the product of the spectra of two input signals.

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

e Major applications:
Obtaining frequency components common to two signals.

Function Ggp = % Fa* - Fb

= 5IFal - |Fbl{cos(Z6b — /6a) + jsin(£6b — /6a)}

Horizontal LIN-Hz
cursor

LOG Hz

Real
Vertical LIN-REAL
cursor
LIN-IMAG
LIN-MAG

LOG-MAG

PHASE

Imag

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

Frequency spectrum display as logarithmic units.

The number of FFT points and the range are as follows.

Number of FFT points Rrange

1000 1/400 the maximum frequency range value to
the maximum frequency range value

2000 1/800 the maximum frequency range value to
the maximum frequency range value

5000 1/2000 the maximum frequency range value
to the maximum frequency range value

10000 1/4000 the maximum frequency range value
to the maximum frequency range value

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

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

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

Linear display of amplitude component as binary exponential
voltage

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

Degrees (deg) display of phase component of data

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

Vertical axis Display
LIN-REAL (real-number part) IGabl-cos £ 6b—Z 6 a
LIN-IMAG (imaginary-number part) |Gabl-sin £ 8b—Z 6 a
LIN-MAG (amplitude) IGabl
LOG-MAG (logarithmic amplitude) 10 log |Gabl
PHASE (phase) Lbb—<ZLGa
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Example Cross power spectra waveforms

Stored waveform 1 Stored waveform 2

+1.6000¢ +500. 00mV O VS O S SN DU D -
G1:STR h2:STR
y:{Linear) vi{Linear)
%: (Time) x: {Time}
wi:CH3 w2 :CHY
-1.6060V ! : P : -500. 98m/ : : : : : : : : :
+0.000s +20.08ms +0.0008s +20.00ms
Y-axis: LIN-REAL (X-axis: LOG-Hz) Y-axis: LIN-IMAG (X-axis: LOG-Hz)
+300. 00,07 |.. : : o : i 42500048 i L
1:C5P 2:CSP
yiLIN-REAL wiL IN-TMAG
%t LOG-Hz %: LOG~Hz
wl:CH3 wl:CH3
w2 :CH4 w2:CH4
-200.00:4° | : -250.60:4° | :
56Hz 40kHz 58Hz 48kHz

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

Y-axis: LIN-MAG (X-axis: LOG-Hz)
+350.007 |- 5 -30.0004B
G1:CSP 52:CSP
yt LIN-MAG y: LOG-MAG
%t LOG-Hz %: LOG-Hz
wl:CH3 wliCH3
w2 :CH4 w2 :CH4
-150-00.0° Lo : r L ~40.00048 | |
50Hz 3BkHz SH
Y-axis: PHASE (X-axis: LOG-Hz) Nyquist
+186.00deg | ; P Lo +250.00udeg | :
G1:CSP 1:CSP
y:  PHASE y: {Imag)
x: LOG-Hz %t (Real)
wi:CH3 wi:CH3
w2 :CH4 w2:CH4
-189.00deg | :
OHz 48kHz
-250.00udeg |
-250.00udeg +250. 06udeg
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4.3.9 Cross Correlation [CCR]

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

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

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

Function Rab(t) = ™ (Gab)

1
= 5=/ 1% Gab(w) - exp(jur)dw

Horizontal Time Time display. The center indicates the reference ( r =0), the right
cursor side indicates time lag (+ ¢ ), and the left side indicates time lead
(-7).
Vertical Linear Readings are from +1 to -1 (no units).
cursor +1: the highest similarity between the input and output signals

for time differential r , 0: the lowest similarity, -1: the polarity is
completely opposite

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

Cross correlation function waveforms

Stored waveform (input waveform)

Stored waveform (output waveform)

+250.60n |- +2.5000 | ...
G1:STR [2:STR
y:{Linear} yi{Linear)
%: (Time) %t (Timel
wl:CH3 w2:CH4
_osg.eemv b : : : : : : : : ~2.5000Y : : : : ; : : : :
+8.000s +2.0006ms +0.000s +2.006ms

Cross correlation function

+1.0008 |

G1:CCR

v:{Linear}

% (Time)
wl:CH3
wz :CHA

-1.6000 :
-1.008ms N\ +1.0900ms

\ Phase differences between
input signal and output signal
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4.3.10 Unit Impulse Response [IMP]

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

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

e Major applications

Checking circuit time constants.

Functon IMP =S '(Hab)
Horizontal Time Time display. The center indicates the reference ( r =0), the right
cursor side indicates time lag (+ r ), and the left side indicates time lead
(-7).
Vertical Linear Inverse Fourier conversion value of the transfer function (Hab)
cursor (no units).
Vertical axis Display
LIN-REAL (real-number part) —
LIN-IMAG (imaginary-number part) —
LIN-MAG (amplitude) IMP
LOG-MAG (logarithmic amplitude) —
PHASE (phase) -
Example  Unit impulse response waveforms

Stored waveform (output signal)

Stored waveform (input signal)

+1.0008Y

G1:STR

y:{Linear)

%: (Time)
w1:CH3

-1.0000V |

+8.

005

+250.004°

2:CSP

y:LIN-IMAG

%: LOG-Hz
wl:CH3
w2:CH4

-250. 0047
58Hz 48kHz

Unit impulse response

-168.90m

+108.00m

-10.08ms

16 Boms

input point of impulse signal
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4.3.11 Coherence [COH]

@ Displays the output signal component that is coherent (interference possible) to
the input signal, yielding a value from 0 to 1.

@ Major applications include:

- Evaluation of transfer functions.

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

Function g Gab’ - Gab
co Gaa - Gbb
Horizontal LIN-Hz Frequency spectrum display as linear units. The range is from
cursor DC to the maximum frequency range value.

LOG-Hz Frequency spectrum display as logarithmic units.
The number of FFT points and the range are as follows.

Number of FFT points Rrange

1000 1/400 the maximum frequency range value to
the maximum frequency range value

2000 1/800 the maximum frequency range value to
the maximum frequency range value

5000 1/2000 the maximum frequency range value
to the maximum frequency range value

10000 1/4000 the maximum frequency range value
to the maximum frequency range value

Vertical Linear The relationship between the two input signals. The degree of
cursor relationship is indicated from O to 1 on a linear scale (no units).
Vertical axis Display

LIN-REAL (real-number part) -
LIN-IMAG (imaginary-number part) —
LIN-MAG (amplitude) COH
LOG-MAG (logarithmic amplitude) —
PHASE (phase) -

( noTE For a single measurement, the coherence function returns 1 for all
e frequencies. When measuring, be sure to use frequency averaging.
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Example Coherence function waveforms

Stored waveform (input signal) Stored waveform (output signal)
+1.0000 ooy p bR o o SR TR SRS S
T e Hii l Vel
X Tine) A il (i xms;.“s,;!‘wr,
wi:CH4 B ”” lijilllaxl]wl’% !}I‘II !‘HH!I;‘I!I'H' Ll
AAAAAAA i :
~1.000ey | N R see.0omy L N N
+0. %Gs +20.60ms +0. 886: . +20.00ms
Coherence
+2.0608
f52: COH
yi{Lingar)
“
w21 CHa | Frequencies in this range have high
coherence.
+0.0000
50Hz 20kHz
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4.3.12 Octave Analysis [OCT]

Function

Horizontal
cursor

Vertical
cursor

@ This function displays the spectrum of a noise signal or other signal, using 1/1-

octave or 1/3-octave band filters with fixed ratio.

® Main uses

Frequency analysis of noise

OCT

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

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

Vertical axis Display
LIN-REAL (real number) —
LIN-IMAG (imaginary number) —

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

- For frequency analysis of a noise signal or similar, the signal is passed

through fixed-ratio band filters with 1/1-octave or 1/3-octave bandwidth.

- As opposed to the power spectrum function, where the signal is divided into

bands of identical width and the power in each band is displayed, octave
analysis divides the frequency axis evenly on a logarithmic scale and
expresses the level as a bar for each band.

- In analog octave analysis, the octave band center frequencies and filter

characteristics are determined according to the ANSI CLASS 3 standard. In

the 8835, the power spectrum is measured first and bundling is then used to
perform 1/1-octave or 1/3-octave analysis. This allows the following analysis

functions:

5-band 1/1-octave analysis
15-band 1/3-octave analysis

- 15-band 1/3-octave analysis and filter characteristics of the 8835 correspond to

the ANSI CLASS 3 standard. However, in the upper bands of frequency
analysis, there are no leak components from higher frequencies.

For example, the 20 kHz band contains no leak components from the 25 kHz
band or other bands.

- 15-band 1/3-octave analysis

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

Example Octave analysis waveforms

Stored waveform

+1‘8898V ----- N = : b M M . H .
G1:STR
yi{Linear}
%t {Time}
wl:CH3
-1.0000v |__ po N
+0.0005 20, B0ns
1/1 octave analysis 1/3 octave analysis
+200.00m : : +160.80 |
2:0CT 1:0CT
vt LIN-MAG vi LIN-MAG
%:1/1 OCT x:1/3 OCT
w2 :CH3 wl:CH3
RYRT I : : : vl R R R A A R T
[ 167 Thiz [ 15731 5kHz [ 3171.75kRz T 367 d0kHz
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Frequency ranges and measurable range widths (0: 1/3 OCT, X: 1/1 OCT)

Bﬁ{,‘,d Center Frequency ranges (Hz)

frequency
1/11/3|(H2) 19333310071 5 | 4 | 8 |20 | 40| 80 |200(400|800| 2k |4k |8 K| 16|20 | 3240 8O

241 4m X
231 5m 0X

-22| 6.3 m 0X
-7 1-21| 8m 0X | X
201 10m 0X |0X

-191 125 m [0X |0X
-6 |-18| 16'm 0X 10X | X
20 m 0X 10X |0X

25m 0X 10X |0X
31.5m |0X |0X |0X
40 m 0X |0X |OX

50 m 0X |0X |OX
63 m 0X |0X |0X |OX
80 m 0X |0X |0X |OX

100 m |0X |0X |0X |OX
125m  |0X|0X |0X |0X | 0X
160m |0 |0OX |0X |0X |OX

200 m 0X | 0X |0X |0X
250 m 0X |0X |0X |0X |0X
315 m 0 |OX|0X |0X |0X

400 m 0X j0X [0X |0X
500 m oX |oX |oX [0X | X
630 m 0 |0X [0X|0X |0X

800 m 0X |0X |0X |0X
1 0X |0X |0X |0X | X
1.25 0X |0X [0X |0X |0X

1.6 0X |0X [0X |0X |0X
2 0X [0X |0X |0X |0X | X
2.5 0X |0X |0X |0X |0X

3.15 0X |0X |0X |0X |0X
4 0X |0X |0X |0X |0X
5 0X |0X |0X |0X

6.3 0X |0X |0X |0X |0
8 0X |0X |0X |0X |0X
10 | 10 0X |0X |0X |OX

111 125 0X |0X |[0X |0X |0
4 |12 | 16 0X |0X |0X |0X |OX
13| 20 0 |0X |0X |0X |0X

14 | 25 0X |0X |0X |0X |0
5115 | 315 0X |0X |OX |0X |0X
16 | 40 0 |OX |0X |OX |OX

17 | 50 0X |0X |0X |0X
6 |18 | 63 0X |0X {0X |0X |0X
19| 80 0 10X |0X|0X |OX

20| 100 0X 10X |0X |0X
7 (21| 125 0X |0X |0X |0X |OX
22 | 160 0X 10X |0X |0X |OX

23| 200 0X |0X |0X |0X |OX
8 |24 250 X J0X [0X [0X |OX |0X
25| 315 0X |0X |0X |0X |OX

26 | 400 0X |0X |0X |0X |0X
9 | 27 | 500 X 10X |0X |0X |0X |0X | X
28 | 630 0X |0X |0X |0X |0X |OX

'
a1

') o '

_ et | b [

DWW | OO ([N

[
—
—

1]
O | yoo|rON| oL | POAOHSY|LES
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Bﬁgd Center Frequency ranges (Hz)
- frequency
1711173 |(H2) 133333 667 20 | 40 | 80 |200(400|800 |2k |4 k |8 k| 16 | 20 | 32| 40 ) 80
29 | 800 OX |OX |0X |OX |OX |0X
10130 | 1k X [oX |oX |oX |oX |oX |OoX | X
31 1.25 k OX |OX |OX |OX [OX |OX [OX
32| 16k OX |0X |OX |OX [OX [OX |OX
11133 | 2k OX |OX |OX {0X [0X |0X |OX | X
34| 25k OX |0X |OX |0OX |0X |OX |OX
35| 3.15k OX [OX |OX [OX |OX |OX |OX
12 136 | 4Kk OX |OX |OX |0X |OX |OX |OX
37| 5k OX |OX |0X |0X |OX |OX
38| 6.3k OX |OX [OX [OX |OX |0X
13/ 39| 8k OX {0OX |0X |0X [OX |OX
40 | 10k 0X |0X |0X [0X |0X
41 12.5 k OX |OX |0X [0OX |OX
14 | 42 | 16 k OX |OX |0X [OX [OX
43 | 20k 0 |0X|0OX |0X
44 | 25k 0X |OX |OX
151 45| 31.5k 0X |OX |OX
46 | 40k 0 |0X
47 | 50 k 0X
16 | 48 | 63 k 0X
49 | 80k 0

4.3 Analysis Function
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4.4 Making the Settings of the 8938 FFT ANALOG UNIT

(CHANNEL1) [EE] *98-06-10
14:35:49
ch  graph range zoom { /DW) zero pos.  filter
draw {Jower ~ upper} unit
1@ Lomimux 1 ( tow) 50%  ‘elff_—A— |
-50mY ~ 50mv) FFT et OFF
2@ 1@mv/oux 1 160y  50% Loe: OFF =
( -Semy ~  5emV) FFT g OFF m
METORY
3@ S@Queswx 1 { S0ue) 50% Loe: OFF e 5
{ -Teue~ 2504} strain WAWE
RECORDER
4@ SQuesmx 1 { 56wl 50% Y1 OFF
( -250ue~ 250ue} strain

_— Displays the type of the installed unit

4.4.1 Settings

The settings of the waveform display color, waveform display graph type,
voltage axis range, input coupling, magnification/compression ratio along the

voltage axis, zero position, zero adjustment and low-pass filter are the same as
in the 8936 ANALOG UNIT.

For the settings, see Section 7.3 of the 8835 Instruction Manual.

4.4.2 Setting the Anti-aliasing Filter

The 8938 FFT ANALOG UNIT incorporates an antialiasing filter designed to
prevent aliasing distortion. The filter can be set to ON or OFF. The cutoff
frequency of the filter is set automatically, according to the frequency range

1. Press the| CHAN | key to call up the
CHANNEL screen (page 1).

2. Move the flashing cursor to the point shown
in the figure on the left, and use the function
keys to make the selection.

Wi o). Anti-aliasing filter is disabled.

setting.
Method Screen: CHANNEL (page 1)
(CHANNEL1) FFT 798-06~18
14:47:35
ch  graph range zoom { 7D} zero pos.  filter
draw {]ower ~ upper) unit
1@ 1Qmy/owx 1 18av) 50%
(  -98mV ~ 50mv ) FFT
2@ 1@mv/owx 1 180V) 50% T
¢S/ ~ 5oV FFT e ¢
3 HE S5Que/wx 1 S0u) 50% Y2 OFF
(B 2500 * strain Wi e I
AAF ON
4 @ S@Que/tv x 1 { S0pe) B0O% e OFF
{  -250ue~  250uc) strain

;%': Anti-aliasing filter is enabled.

4.4 Making the Settings of the 8938 FFT ANALOG UNIT
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4.4 Making the Settings of the 8938 FFT ANALOG UNIT
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Chapter 5
Other Functions

5.1 Outline

The following five functions are added by the 9540 FUNCTION UP DISK.
+ Waveform processing calculation

+ Waveform parameter decision

- Waveform area decision

- Memory segmentation functions

- Averaging function

5.1 Qutline
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5.2 Calculating Waveform Data

- Waveform processing is possible only for the memory recorder function.

- Processing results are displayed as a waveform.

- Processing is only possible for waveforms for which the recording length was
set at 200 divisions (1000 divisions for 2 M words) or less.

- Use the A/B cursors (vertical or trace cursor) to specify the processing range
for the waveform data.

The following operators can be used to define processing equations.
(1) Arithmetic operators (+, -, *, /)

(2) Absolute value (ABS)

(3) Exponent (EXP)

(4) Logarithm (LOG)

(5) Square root (SQR)

(6) Displacement average (MOV)

(7) Parallel displacement on time axis (SLI)

(8) 1st and 2nd differential (DIF, DIF2)

(9) 1st and 2nd integral (INT, INT2)

(10) Trigonometric functions (SIN, COS, TAN)

(11) Reverse trigonometric functions (ASIN, ACOS, ATAN)

5.2 Calculating Waveform Data
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Waveform Processing procedure

Defining the Processing Equation

Setting the Channel for Recording
Processing Results

Setting the Display Scale and
floating decimal point

New da&é

Loading from

5.2 Calculating Waveform Data
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5.2.1 Preparing for Waveform Processing

(STATUSS) MEMORY WAVE CALC Zg—?gfﬁ Method

!

wave calculation : i

Screen: STATUS (page 5) (MEM)

- @ Press the key to call up the
STATUS screen (page 5).

=

=
-
&

o U SR G e ® Move the flashing cursor to the position
£ o T el oomp T h in the fi the left
B Moo shown in the figure on the left.

+4. + = +4. H 3 - .

W000REYGD ] = 4000005100 ® Make the setting with the function keys.

wowowonow

+9.0000E+00 k = +08.0086E+00

+0.G000E+00 m = +0.0000E+00

+0.0B00E +00 n = +0.0000E+00

= +0.0000E+00 o = +0.0000E+00

+0.8000E +00 p = +0.0BOGE+00 1
lexec)

T D OO T®

oo

A . Disable waveform processing.

=
il
ery

=p

. Enable waveform processing.
The various setting items are
displayed.

- . Execute waveform processing.
exec

- The maximum recording length at which waveform processing calculation is
possible is 200 divisions (1000 divisions for 2 M words). If the waveform

data size exceeds this upper limit, calculation is not possible.

- When the memory segmentation function or roll mode is used, waveform
processing is not possible.

- The averaged waveform becomes available for waveform processing
following measurement.

- When scaling is set for the channel in which the processing result is to be
stored, scaling is not carried out and only the unit is valid.

- When subjecting the memory waveform of the recorder and memory function
to waveform processing calculations, the recorder waveform data will be
destroyed.

5.2 Calculating Waveform Data
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5.2.2 Defining the Processing Equation

Four processing equations (Z1 - Z4) can be defined.

Making the processing equation

(STATUSS) MEMORY WAVE CALC Zg-gg—gg Method I

wave calculation : ON
- Screen: STATUS4 (MEM)
2 =
. @ Press the | STATUS | key to call up the
= STATUS4 screen.
z ‘Sﬁéﬁg’ ‘S':aégig égé? ‘g‘géé @ Move the flashing cursor to " Z1 to Z4".
73 NONE AUTD 6061 +0000 1
B R o ® Use the function keys to select the
= Y. + = 4. +
b = +6.0000E +00 3 2 40" o060E 400 "enter equ".
c = +0.0000F+60 k = +8.8600E+00 £o
B EE: -
= . m= - - b
% 2 1o.pp00E 00 n = +0.0000E+00 Selection |
g = +0.6000E+00 0 = +0.0B00E +60 . -
h = +0.000CE+60 p = +0.0060E+00 T . ”
Zl=ax~| . Enter equation.
enter eqn
Zl=e | . Delete equation.
clear eqn
. Copy equation.
(STATUSS) YEHORY WAVE CALC 9865 Move the flashing cursor to the desired
wave calculation @ ON item with the JOG control or the CURSOR
- CHLABS(CHI key,‘ use the function keys to select the set.
2 Use the function key to move the flashing
24| Channel 1o % cursor within the equation.
() ABS EXP LOG SOR Z..
123%- MV SLI DIF INT [iEH
Z 456+ DIFZ INT2 SIN COS
% g 8 Z j TAN ASIN ACOS ATAN [:]
7l a'= +B.00BE+06 i = +0.0000E+00 .
6 - +0.0000E+08 j - +.080E 400 Selection |
c = +0.0000E+00 k = +0.0000E+00 . "
d = +0.006BE+06 1 = +0.0000E+08 + y = )
e = +0.0000E+08 m = +0.0000E+00 . . .
£ = 10 0000E00 < :g:zgggétgg . Enter the item into selected
h = +0.0006E+08 p = +0.0000E+60 ﬁ equatIOIl.
[ exit ]

. Move the equation cursor right.
. Move the equation cursor left.

. Delete character under cursor in
equation.

. Terminate equation input.

5.2 Calculating Waveform Data
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NOTE

® When the equations have been input, press
the [ exit | key. If there are any
syntax errors in the equations (incomplete
bracketing, missing "+", more than eight
MOV, SLI, DIF, DIF2, INT, INT2
operators, etc.), a "?" is displayed, and the
cursor rests on the error, so that the
problem can be corrected. When there are
no syntax errors, a "=" is displayed.

® Make settings for Z2 to Z4 as for Z1.

Operators (For details, see Section 19.3.9.)

ABS Absolute value DIF2 2nd differential
EXP Exponential INT2 2nd integral
LOG Logarithm SIN Sine
SQR Square root COSs Cosine
MOV Displacement average TAN Tangent
SLI Parallel displacement on |ASIN Arc-sine
time axis
DIF 1st differential ACOS Arc-cosine
INT 1st integral ATAN Arc-tangent

- For multiplication, always use the
- Out of the MOV, SLI, DIF, DIF2, INT, and INT2 operators, up to eight can

Myt

sign.

be used in the same equation (for example eight MOV operators or five
MOV and three SLI operator, etc.).

- The maximum number of digits for a constant is 30.

- If division by 0 is specified (1/0), an overflow value is output.

- Equations are calculated in ascending order, from Z1 to Z4.

- The data that can be used in an operational equation (channel data and

results of operation) must be smaller than in the preset operation numbers
(for example, Z3 and Z4 cannot be used on Z2).

- Up to eighty characters can be entered in an operational equation.

However, only the first line of the expression is displayed on the waveform
operation screen.

5.2 Calculating Waveform Data
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Entering the constant values

(STATUSS) MEMORY WAVE CALC gggggﬁ Method '

wave calculation : ON
. Screen: STATUS (page 5) (MEM)
ZZ = . . -
. D Move the flashing cursor to the position
2 - shown in the figure on the left.
7 “ﬁéﬁg’ m&ﬁ)}g o @ Use the function keys to select the enter.
72 6001 +0060
3 NONE Al 0000 | 1 18 -
Ao AHIrg Eggém ot The setting range is -9.9999E+29 to
= B34, +| = +4. +|
b = 6. 0060E 100 § = 00000 440 +9.9999E+29 (exponent: -29 to +29).
c = +0.00060E+00 k = +0.0000E +00
d = +0.0000F +00 1 = +0.0000E+00
¢ = +0.0600F +00 m = +0.0000E+00 m;
f = +0.0000E+00 n = +0.0000E+00
Rk I o 1014

RAGY THPUL .
n . Value up

® Move the flashing cursor to the desired
item with the CURSOR key, enter the
constant value with the function key or the
JOG control.

Deleting an Equation

(STATUSS) MEMORY WAVE CALC gggg-% Method l

wave calculation : ON
 eHLsaEsiED) Screen: STATUS (page 5) (MEM)
72 = .
v (D Move the flashing cursor to one of the
- Zl=ax Z1 - 74 items.
enter egn
q o SEe o Gl e o) - @ Press the [ clear eqn .
o e AID a0 ioo0s e ® Make the setti ith the function k
Zo o ATy gael - so0p ake the setting wi e function keys.
a = +0.0000E+60 i = +0.0000E+00 z
3 s on |
d = 10.6006E 60 1 = +0.0000F +00 Selection
e = +0.0006E +08 m = +4.0800E +00
e Diimew
= . + 0= . + . .
R < 36.0000E +06 p = +0.0800E+60 O . Clear equatlon

X | : Do not clear equation
(Ho)

5.2 Calculating Waveform Data
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5.2.3 Copying an Equation

An equation to which an equation number has been assigned (copy source) can
be copied to another equation number (copy target).

STATUSS HENDRY WAVE CALC *98-06-63 I l
( ) o-06-03 Method
wave calculation : 0N
7] chnsessioi) Screen: STATUS (page 5) (MEM)
= .
- D Move the flashing cursor to one of the Z1 -
24 - Zl=a¥® 74 items.
enter eq
(Swgre)  (Scaled (V) (SLD
7 W M ool o6 - @ Press the [ copy eqn |.
5 o ATD oot saoee friee ® Use the function k he JOG 1
+ ciear eqn
noE AR g — se the tunction keys or the contro
a= +1. + = . . .
b = +0.0600E+00 j = +0.6600E <00 to specify the number of the equation to be
i il .
e = +0.00B0E+0 m = +0.0000F :00 copied.
f = +0.0000E +09 n - +0.900E +G0
¢ = +0.0800F 100 o = +0.9000E +60
a3 SR o 1734

. Increase equation number.
. Decrease equation number.

. Execute copy.

{exec)

Sl

ERIT]

. Quit copy mode.

[

exit

@ Press the [ exec ] key. The copy source
equation is copied to the copy target.

The calculation result output destination and calculation formula settings
(display scale and number of moved points) are not copied.

5.2 Calculating Waveform Data
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5.2.4 Setting the Channel for Recording Processing Results

- The calculation result of equations Z1 - Z4 can be recorded and displayed in a

specified channel.

- Processing results can be recorded also in channels where no input unit is
installed (but the range of the "number of channels in use" setting cannot be
exceeded).

(STATUSS)

MEMORY

WAVE CALC

71 = | CH1+ABS(CH2)

72 = | CH1+ABS(CH2) +a
3 =
74 =

a = +1.9220E]
b = +0.0000E T
c = +0.0000FE+00
d = +0.0000E+00
e = +0.06000E+00
£ = +0.8000E+00
g = +0.0000E+00
h = +8.0000E+60

wave calculation :

O

NONE frale) (Mov) (SL1)

i = +0.0000E+00
j = +0.0008E+00
k = +0.0000F+00
1 = +0.0000F+00
m = +0.0000E +60
n = +§.0660E +60
o = +0.0000F+00
p = +0.86660E+00

*98-06-03
09:56:19

¥

( noTE

Method H

Screen: STATUS (page 5) (MEM)

(D Move the flashing cursor to one of the Z1 -
74 items. :

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

® Use the function keys or the JOG control
to specify the number of the equation to be
copied.

Selection |

Equations not to be used should be set to
NONE (calculation result is not recorded).

. Move the cursor up in the selection
window.

. Move the cursor down in the
selection window.

- If the same channel is selected as source in the equation and as target for

recording, the waveform data in the source channel are overwritten by the

equation calculation result.
- In the following cases, the calculation result is displayed with in the same

color set as the channel number for the first processing run:

D If results are recorded in a channel where no input unit is installed.

@ If the display color for the channel selected for recording is set to OFF.
When wishing to change the display color set, perform calculation once and
then use the CHANNEL1 screen or DISPLAY screen to make the setting.

- The channel selected for recording is automatically set to variable display.

5.2 Calculating Waveform Daia




5.2.5 Setting the Display Scale and Floating Decimal Point

Set the scale and floating decimal point.

- Display scale can be set automatically or manually.
- The channel selected for recording is automatically set to variable display.

(STATUSS) MEMORY WAVE CALC 98-66-03
16:16:42
wave calculation : N
71 = CH1+ABS{CH2)
72 = CH1+ABS(CH2)+a
3 =
74 =
AUTO
(Store) (Scale) (Mav) (sLD
71 CHS 4001 +0660 *?1)
72 CH4 AUTD 2001 +0060 @
3 NONE AUTO 8601 +0600 HANURL
74 NONE AUT0 9001 +0600
a = +1.9220E+60 = +0.0000E +00
b = +0.0060E+08 j = +0.0000E+00
c = +0.0000E+00 k = +0.0000F +60
d = +0.0000E+00 1 = +0.0000E+00
e = +3.0000E+00 m = +0.0000E+60
f = +0.0000E+00 n = +0.0000E+00
g = +0.8000E+00 o = +0.0000E+00
h = +0.0600E+60 p = +B.0000E+60
(STATUSS) MEMORY WAVE CALC 98-86-63
18:56:21
wave calculation : ON
71 = CH1+4BS(CH2)
72 = CH1+ABS(CH2} +a
3 =
(Store) (Scale} {(MOV) (SLD)
pal CH3 AUTO | L +8000
72 CH4 AUTO | o061 +0000
3 NONE AUTO | 0061 +8008
74 NONE AUTO | 0001 +0000
a = +1.9220£+00 i = oT0000E+00
b = +0.0060E+08 j = +B.0006E+00
¢ = +0.0000E+08 k = +0.0066E+00
d = +0.0000E+00 1 = +3.0006E+08
e = +0.0000F +00 m = +0.0000E+60 '
f = +0.0000E+00 n = +0.0006E+06 A4
g = +0.0000E+00 o = +0.0000E+06
h = +8.0000E+060 p = +0.0B06E+08

Method I

Screen: STATUS (page 5) (MEM)

@ Move the flashing cursor to the position
shown in the figure on the left.
@ Make the setting with the function keys.

. Set display scale automatically.

. Set display scale manually.

® If MOV or SLI was used, the floating
decimal point must be specified.
Move the flashing cursor to the various
digits and make the setting with the
function keys or the JOG control.
For MOV (moving average): 1 to 4000
For SLI (parallel displacement): -4000 to
+4000

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

. Value down, large step

gl

5.2 Calculating Waveform Data
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o Automatic setting

After calculation, the upper and lower limit is determined from the result, and
the variable display settings are made accordingly.

Depending on the type of calculation, automatically display scale setting may
not be satisfactory. In such a case, use the manual setting procedure.

e Manual setting

Use the variable display setting function on the CHANNELZ2 screen to set the
upper and lower limit.

e Calculation result with overflows

The values shown using cursors A and B and the printed values obtained
when the printer recording type is set to "numerical value" are not accurate.
If the display scale is set to "AUTO," the waveform is shown at the top or
bottom of the screen. This indicates that the calculation result has
overflowed.

5.2 Calculating Waveform Data




84

5.2.6 Performing Waveform Processing

Waveform processing while capturing the waveform

' Measurement Start §

l

| Meeting the trigger condition l

l

I Storing measurement data 1

d

| Waveform calculation %

| Displaying calculation result l

|

‘ Operating the result ]

|

| Measurement end

|Trigger mode:SINGLE l

Trigger mode:REPEAT
AUTO

+ Press the START key and LED light.
 When the pre-trigger is set, the trigger will not be registered for

a certain period after the start of measurement. (During this
interval, Pre-trigger standby is shown on the display.)

« When the trigger can be registered, the indication Waiting for

trigger is shown on the display.

+ Data recording starts when trigger condition are met.
* When trigger mode selected AUTO, unit waits for about 1

second for trigger conditions to be met. After this interval, data
recording starts, regardless of trigger state.

+ Displays "Storing".

Waveform displays after data corresponding to recording length
have been stored in memory.

- When the STOP key is pressed twice during measurement, the

8835 is forcibly stopped. (Waveform calculation is not
executed.)

« Displays "Waveform calculating".

°

Displays waveform calculation result on the screen.

+ Auto print : ON —Prints the measurement data.
+ Auto save : ON -—Saves the measurement data.

°

End of measurement.

+ Each time when trigger conditions are met, data are recorded

and memory contents are overwritten.

[ End of measurement in REPEAT and AUTO trigger modes ]

When the STOP key is pressed once during measurement, the
8835 acquires measurement data in an amount corresponding
to the set recording length, and the measurement is stopped.
(Waveform display, Waveform calculation is executed.)

The maximum recording length allowing waveform processing calculation is
200 divisions (1000 divisions for 2 M words).

5.2 Calculating Waveform Data
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Waveform processing of data in internal memory or media
Select the calculating data g

Loading from media ‘ * Press the FILE key to call up the FILE screen.
Internal memory data } - Waveform calculation execute the stored measurement data.
; Setting the calculating range + This setting calculates the measurement data between A and B
. cursors.
l When there is no A and B cursors, calculates all data.
’ Setting the items § * Press the STATUS key to call up the STATUS4 screen.
| Waveform calculation § . Move? the flashing cursor to wave calculation. And use the
function key to select "exec". '
- Displays "Waveform calculating".
I Displaying calculation result ] - Displays waveform calculation result on the screen.
' Operating the result | * Printout can be carried out.

- Saving can be carried out.

i

| Measurement end

Recorder and memory waveform processing calculations

After measuring with the recorder and memory function and switching to the
memory recorder function, the memory waveform data are transferred to the
memory recorder function. (Following this, the process is the same as
processing in the case of the internal memory.)

However, when subjecting the memory waveform of the recorder and memory
function to waveform processing calculations, the recorder waveform data will
be destroyed.

- The maximum recording length allowing waveform processing calculation is
e 200 divisions (1000 divisions for 2 M words).

- When using the trace cursor, the trace point value is displayed as processed
value.

- When the cursors overlap, processing is carried out for that point.

- The line cursor (horizontal) cannot be used to specify the processing range.

- When only the cursor A is used, the waveform data from the position of
cursor A to the end of the data is calculated.

- The result can be recalculated by altering the calculation process.

5.2 Calculating Waveform Data




86

5.3 Waveform Parameter Evaluation

5.3.1 Making Settings for Waveform Parameter Evaluation

- Depending on the results of the waveform parameter calculation, a GO
(pass) or NG (fail) result is returned.

- Evaluation criteria can be set independently for each of the calculation sets
No. 1 - No. 4.

Lower limit value Upper limit value

! !
Qe ®
NG result I‘____ GO result _.._____,I NG result

(STATUS4) MEMORY PARAMETER ";g—gg—%g Method I

et W Screen: STATUS (page 4) (MEM)

result to printer: OFF

result save o OFF @D Make the settings for waveform parameter
o calculation.
No.1 AVERAGE ALL B8FF
Corp (B Lover-3.0600E 50 Unper 3. 0006E 100 H ® Move the flashing cursor to the COMP item.

No.2 OFF

And use the function key to select.
No.3 OFF

ND ’ A DFF

n . Disable evaluation function.

o . Return NG if result is outside
oN specified range.

shov W et 2 | @ Set the upper and lower limits.
S trig:SINGLE
Ilu B:I\Gf—m CH1 : %E“é%\[ .
\ — : The setting range is -9.9999E+29 to
AN A N

+9.9999E+29 (exponent: -29 to +29).

\/
VA

ol |
Vi v
\ \

MEMORY
oA Move the flashing cursor to the various
Rgcunnfﬁ']

i SN
N

/ \ / digits and make the setting with the
7 -
e | B , A7 ™ M, e H RIS function keys or the JOG control.
ey ChLdmrn Ll [
T The upper limits must not be smaller than
;
chi: M OFF| oo MFE ol MOFE e WOFE (_Eir the lower limits, or the lower limits must
— NG channel marked with an "*" not be larger than the upper limits.

5.3 Waveform Parameter Evaluation
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- When waveform parameter measurement and waveform evaluation are
carried out simultaneously, the screen displayed waveform evaluation
results. Check the results of parameter evaluation using "*" (NG decision)
accompanying the figure. Alternatively, a beeping sound can be used for the
evaluation instead of the "+" mark; the machine beeps if the result of either
parameter or waveform evaluation is NG.

- When the evaluation result is NG, the calculation value for that channel is
marked with an "+" (on the display and the printout).

The result of the evaluation is NG if any of the values is NG.

- While all evaluation results appear on the display screen, the evaluation
results are printed out for each parameters in the print mode.

- When the evaluation result is NG, an NG output signal can be obtained
between the NG terminal and the GND terminal.

5.3.2 Executing Waveform Parameter Calculation

- Calculation is carried out in the order No.1 through No.4.

- Also for channels where no input unit is installed, parameter calculation is
carried out if waveform processing results or data loaded from media are
stored in the channel.

- The scaling setting has effect. (RMS value and area value are calculated
after scaling.)

- When measurement is set to ON, waveform data after waveform processing are
used for parameter calculation.

5.3 Waveform Parameter Evaluation
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Parameter calculation while capturing the waveform

* Press the START key and LED light.

+ When the pre-trigger is set, the trigger will not be registered for
a certain period after the start of measurement. (During this
interval, Pre-trigger standby is shown on the display.)

+ When the trigger can be registered, the indication Waiting for

l trigger is shown on the display.

Measurement Start

‘ Meeting the trigger condition l « Data recording starts when trigger condition are met.
+ When trigger mode selected AUTO, unit waits for about 1
second for trigger conditions to be met. After this interval, data
l recording starts, regardless of trigger state.

[ Storing measurement data ] - Displays "Storing". _ ‘
Waveform displays after data corresponding to recording length

have been stored in memory.

+ When the STOP key is pressed twice during measurement, the
8835 is forcibly stopped. (Parameter calculation is not
executed.)

d

‘ Parameter calculation

- Displays "Calculating".

| Displaying calculation result - Displays parameter calculation result on the screen.

!

Parameter evaluation

l

[ Operating the evaluation result * Result to printer ! ON —Prints the evaluation resuilts.
+ Result save . ON —Saves the evaluation results.
+ Auto print : ON —Prints the measurement data.
+ Auto save : ON —Saves the measurement data.

|

| Measurement end

T

ITrigger mode:SINGLE ‘ * End of measurement.
Trigger mode:REPEAT * Each time when trigger conditions are met, data are recorded
AUTO and memory contents are overwtitten.

[ End of measurement in REPEAT and AUTO trigger modes ]
* When the STOP key is pressed once during measurement, the
8835 acquires measurement data in an amount corresponding
to the set recording length, and the measurement is stopped.

(Waveform display and parameter calculation are executed.)

NOTE When waveform parameter measurement and waveform evaluation are carried
out simultaneously, the waveform evaluation stop mode is given priority.

5.3 Waveform Parameter Evaluation
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Parameter calculation of measurement data loaded from media

Select the calculating data

Loading from media ] - Press the FILE key to call up the FILE screen.

l * Parameter calculation executes the stored measurement data.
+ With the recorder and memory function, after measuring with
the recorder and memory function and switching to the memory
recorder function, the memory waveform data are transferred.

Internal memory data

{
Setting the calculating range * This setting calculates the measurement data between A and B
cursors.
When there is no A and B cursors, calculates all data.
i
Setting the items * Press the STATUS key to call up the STATUSS screen.
{

* Move the flashing cursor to measurement. And use the
function key to select "exec".
- Displays "Calculating".

[ Parameter calculation

l Displaying calculation result } * Displays parameter calculation result on the screen.

l

Parameter evaluation

* Result to printer : ON —Prints the evaluation results.
* Result save : ON —Saves the evaluation results.

i Operating the evaluation result l

l

Measurement end

- The line cursor (horizontal) cannot be used to specify the processing range.

- When only the cursor A is used, the waveform data from the position of
cursor A to the end of the data is calculated.
- The result can be recalculated by altering the calculation process.

5.3 Waveform Parameter Evaluation
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5.4 Waveform Area Evaluation

(L NOTE

- The waveform evaluation function can be used from the Memory recorder

(single screen, X-Y single screen).

- GO (pass) or NG (fail) evaluation of the input signal waveform can be

performed using an evaluation area specified by the user.

- This can serve to detect irregular waveforms.
- Depend on evaluation result, GO and NG terminal output the signal.
- Displaying all channels can be used for GO/NG evaluation.

Setting the evaluation area }_[:1 Loading from media [
Making new area |

|
Setting the Waveform Evaluation mode }«] OFF [
- ouT ]
l H awoutr |
Setting the GO/NG stop mode ]——i GO ‘
T
1 4 GO&NG |

Measurement starts ]

|

Executing waveform GO/NG evaluation

Smmm—

- Trigger mode: SINGLE

Measurement continues until stop mode conditions are fulfilled and then
stops.

- Trigger mode REPEAT, AUTO

Recording and waveform evaluation is carried out continuously. Press the
STOP key to terminate the measurement.

- When auto print is set to ON, the waveform is printed out when operation

stops.

- When auto save is set to ON, data are stored on media when operation stops.
- When memory segmentation (sequential save) is ON, data are stored in the

memory block only when operation stops.

- Waveform evaluation consists of two actions, namely capturing data and

performing the evaluation. These two actions are carried out in sequence,
not simultaneously. Therefore data are not captured while the evaluation is
in progress, which means that the input signal is not being continuously
monitored. The time required for evaluation is on the order of 20 ms.

- If a high setting is chosen for recording length or if compression is used, the

evaluation cycle becomes slower.

- Waveform area made by other than the 8835 cannot be used.
- On the waveform evaluation screen, A/B cursors can be used, but a partial

printout cannot be made.

5.4 Waveform Area Evaluation
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- When the waveform evaluation is specified, data equivalent to one screen
(10 divisions) is printed out. When waveform data having a recording
length of more than 10 divisions is to be printed out, the time axis should be
compressed.

Waveform evaluation mode and stop mode

Waveform evaluation mode ! Stop mode !

GO
Stop on GO result

NG
Stop on NG result

Return NG if any part of waveform
leaves evaluation area

GO&NG
Stop on GO or NG result

= GO
—-—-} p—
Stop on GO result
. NG

ALL-OUT 7

Return NG if entire waveform leaves
evaluation area

Stop on NG result

GO&NG
Stop on GO or NG result

5.4 Waveform Area Evaluation
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5.4.1 Setting the Waveform Area

To evaluate the waveforms, a evaluation area is required. Two methods are
available: one is to load the already created evaluation area and settings, and
the other is to create a new evaluation area.

Loading the already created evaluation area

*98-06-16
15:33:32

(FILE)

ia)

{command) {med
FLOPPY DISK

SELEC

=
4
[E

/
0001 NONAME - .ARE 93-86-18 15:28:58

15062

>
=| <
ad

(k!
x

=[ 1
iz +
=
Tl
ES n

i
K&

|
m
o
i
-
|

20f2
{etc)

8
o

Creating a new evaluation area

l Method I

Screen: FILE
@ Press the key to call the FILE
screen.

@ Select the media for loading.

® Use the bar cursor to select the desired
file.

@ Use the function key to select the LOAD.

® Use the function key to select the exec.

® When no more changes need be made to

the loaded settings, press the | DISP | key
to make the display screen appear, and

then press the| START | key to initiate

measurement.
To change the settings, first change the

contents, press the| DISP | key to make the
display screen appear, and then press the

START | key to initiate measurement.

(STATUS1) MEMORY

*98-066-18
15:37:53

time/div 180us/ 0

200m
(2ms)
SINGLE

print mode WAVE
smooth print: OFF

roll mode : OFF

shot :
{recording time)

format

auto print : OFF

auto save : OFF

overlay : OFF
averaging : OFF

compar ison : OFF]

Method I

Screen: SUTATUS1 (MEM)

D Press the | STATUS | key to call the
STATUSI1 screen.

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

@ Use the function key to select the Edit.

@ Make the new evaluation area.

® Store the new evaluation area in the
internal memory.

® After setting the parameters for
"comparison" and "stop mode," press the

DISP | key to make the display screen
appear, and then press the | START | key to

initiate measurement.
@ Save the evaluation area on the FILE
screen if it is necessary.

5.4 Waveform Area Evaluation
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5.4.2 Setting the Waveform Evaluation Mode

time/div

shot :
{recording time
format

print mode
smooth print:

roll mode
auto print

auto save

overlay
averaging

compar i son
stop mode

(STATUS1) MEMORY ’98-06-10
35-00-10 l Method I

190us/0M

Screen: STATUS1 (MEM)

2004
) (2ms)

SINGLE (D Move the flashing cursor to the position
shown in the figure on the left.
@ Make the setting with the function keys.

WAVE
OFF
OFF

OFF
OFF

OFF
OFF

gl
GO

. Disable waveform evaluation.

. Return NG if any part of the

waveform leaves the evaluation
area.

. Return NG if the entire waveform
leaves the evaluation area.

. Activate editor for setting up
evaluation area.

5.4.3 Setting the GO/NG stop mode
When waveform evaluation is enabled (OUT or ALL OUT is selected), the

"Stop Conditions" menu appears. Specify which evaluation option, GO or NG,
should be used to stop the recording.

(STATUST) MEMORY *98-06-10 Method

15:45:93

I

time/div

shot

format

print mode .
smooth print:

roll mode
auto print

auto save

over lay
averaging

compar i son
stop mode

{recording timé) (2ms)

108us/D0

Screen: STATUS1 (MEM)

2800

(D Move the flashing cursor to the position
shown in the figure on the left.
@ Make the setting with the function keys.

Setecion]

. Stop recording on GO result.

SINGLE

WAVE
OFF

OFF
OFF
OFF

OFF
OFF

ouT
(G0

. Stop recording on NG result.

{ NOTE )

. Stop recording on GO or NG result.

When waveform parameter measurement and waveform evaluation are carried
out simultaneously, the screen displayed waveform evaluation results. Check
the results of parameter evaluation using "*" (NG decision) accompanying the
figure. Alternatively, a beeping sound can be used for the evaluation instead
of the "*" mark; the machine beeps if the result of either parameter or
waveform evaluation is NG.

5.4 Waveform Area Evaluation
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5.4.4 Creating the Evaluation Area

- The graphics editor serves to create the waveform evaluation area.
- The area is created by drawing it on screen.

editor

l Method I

Screen: STATUS1 (MEM)

Editor commands

@ Move the flashing cursor to the comparison
item. Press the [ Edit ].

@ Use these commands to create the
evaluation area.

® When the area has been stored in memory,
it can be used for waveform evaluation.

@ Press the [ end ] function key to
terminate the editor.

® Serves to store the created area in
memory.

® Save the evaluation area through the file
screen, if necessary.

When the editor is active, the following commands are assigned to the function

keys.

.int J Fill in a closed area

pA-L]

all eclr

Clear screen

Clear area

[M;a Ml Parallel shift
o

1ine J Draw a straight line

Undo immediately preceding
command

Erase

Store area in memory

Import waveform into editor

Quit editor

Display filled-in area in reverse

5.4 Waveform Area Evaluation
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5.4.5 Editor Command Details

[ _}h:? paint Function key display: 1/3
paint . Fills in an enclosed area.

@ Press the[ F1 || paint 1.
® Use the CURSOR keys to move the & mark to the area to be filled in.

Pressing 27 | accelerates the movement of the mark.

If the area is not completely enclosed, adjacent areas will also be filled in.

@ Press the [ exec | key. The area completely enclosed by lines is filled in.

@ Press the [ exit ] key to terminate the paint mode.

editor paint editor paint

position

i ! | : positio
I (236,189} : ‘ ] (250,200)
; % I

3
{

P2 1 [
speedy speedy)
‘

g
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A s M parallel Function key display: 1/3

paral . Shifts the line pattern in parallel direction, to create an area.

@ Press the [ parallel].
@ Set the amount of shift.

- Use the function keys or the JOG control to set the value.
- Use the [ move csr ] key (or the CURSOR keys) to set the shift
amount in the up/down/right/left directions.

® Press the [ exec ] key. The parallel shift is carried, thereby creating the
evaluation area.

@ Press the [ exit ] key to terminate the parallel shift mode.

l Selection I

. Increase shift amount

.
v'v . Decrease shift amount

it j . Cycle the cursor through up/down/right/left

editor parallel editor parallel
idth—— : ; idth

up IR v up MR
down 6.50div| down 8.56d1
right 0.50div] right 6.50div]
left 0.58div] left 8.50div

Y
v

D
P

el
S

=
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line Function key display: 1/3
- Serves to draw a straight or polygonal line.

@ Press the [ line .

@ Use the CURSOR keys to move the ¢ mark to the start point of the line.
Pressing accelerates the movement of the mark.
If the area is not completely enclosed, adjacent areas will also be filled in.

® Press the [ F1 | set ] key.
@ Move the & mark. A line is drawn between the set point and the ¢ mark.
® Press the [ set ] key again. The color of the line changes, and it is
fixed.
Press the [ cancel | key. - Cancel the immediately preceding set point.
Repeat steps @ and ® when wishing to draw a polygonal line.
@ Press the [ exit ] key to terminate the line mode.

editor tine editor Tine

-pasition position

i (125, 90} (125, 90}
-1 (375,300}

@ ; P20 ‘
. - specdup . ; speedup

<

i

= FE|
A

=
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3 erase Function key display: 1/3
erase . Serves to erase unwanted sections.

@ Press the [ erase |.
@ Use the CURSOR keys to move the (B mark to the start point of the section

to be erased.
1 @
Pressing accelerates the movement of the mark.

® Press the [ set ] key.
Press the [ cancel ] key. Cancel the immediately preceding set point.
@ Move the (B mark to erase the unwanted section.

® Press the [ exit ] key to terminate the erase mode.

editor erase editor erase

osition i 0sitio
{125,138} i : ] (425,136}

2 72
n ! i

=

l:l _}@ storage Function key display: 2/3
-torage | - Loadsa waveform already stored in memory into the editor.

@ Press the [ storage .

The waveform that was displayed on the screen is loaded into the editor.

The imported waveform is shown in a different color from the original
setting.

MR 100us x1 shot: 2800 csviOFF 98-96-16 editor
T 16:23:38

trig: AUTD
CH1 @ LEVEL
9.600V

k)
LS54

N T TN TS

/\
\/
D
g

R [TV ) em

£4-07
all elx

FA-E
lear

L
-
™~

chi: H OFF ch2: ~- OFF ch3: -- OFF chd: -~ OFF
Seenx 1 50% 10méx 1 SB% SBuex 1 56% SBuex 1 56%
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reverse Function key display: 2/3
: Reverses the colors of a filled-in area and the surrounding area.

@ Press the [ reverse ].

Displays filled in area in reverse.

editor

editor

() (8 B

&
ai

,
s T

30f3
(

r@_%:} all clr Function key display: 2/3
all clr - Clears the entire editor screen.

@ Press the [ all clear ].

editor editor

i
OB f -

;]
é 5]

BA-

&
B

Ba-0]

all elr

EA-E

cleay

%
- (]

3of3

1=
=[]

30f3
b
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clear Function key display: 2/3
: Clears a specified rectangular area of the editor screen.

@ Press the [ clear ].
® Use the CURSOR keys to move the & mark to the start corner of the area

to be erased. Pressing accelerates the movement of the mark.
® Press the [ set].
@ Move the & mark to the end corner of the area to be erased.
® Press the [ set | key again. The rectangular area is cleared.

Press the [ cancel ] key. Cancel the immediately preceding set point.
® Press the [ exit ] key to terminate the clear area mode.

editor clear editor clear

pos i tion i § H osition
(125, 66) g (125, 60)
(375,225) : (375.225)

t:ii

<

1727224

peedup

@

speedup

S e L

=

faxe Ejl undo Function key display: 3/3
undo . Serves to undo the immediately preceding command.

Undo is applicable to all commands except save and end.

@ Press the [ undo ].

editor editor

[l
&
)

LA B BB B
5| BlE] BB
P PIE

G2 E
1)

edit]

Clears the editor screen Screen before "clear screen” is restored.
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V@;@ save function key display: 3/3
cave - Serves to store the created area in memory.
After an area has been stored, it can be used for waveform evaluation.

@ Press the [ save | key.

edifﬁ end function key display: 3/3
- Terminates the editor.

end

(1) Store evaluation area in memory and quit editor

- Press the [ end ] key and then the [ F3 |[ save | key.
- The stored area can be used for waveform evaluation.

(2) Quit editor without storing evaluation area in memory
- Press the[ F4 | end ] key and then the [ kill area ] function key.
- The created area will be discarded.

If the [ end ] key is pressed without having done any editing or
immediately after using the store command, the editor is terminated without
confirmation.

5.4 Waveform Area Evaluation
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5.5 Memory Segmentation Function

- This function divides the memory into separate blocks, each of which can be
used for waveform recording.

- The memory segmentation function has two modes: sequential save and multi-
block.

Sequential save function

- The recording length (DIV) has priority over the number of memory blocks.

- Input signal capture is carried out continuously using the trigger, storing
waveform data successively in each block.

- During recording, no display or printout is carried out.
- This reduces dead time (non-sensitivity periods due to display and printing

delays).

Multi-block function

- The number of memory blocks has priority over the recording length (DIV).
- Waveform data can be stored in a selected block.

- Data from two different blocks can be overlayed on screen for easy comparison.
(it can be printed out)

5.5 Memory Segmentation Function
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5.5.1

Using the Sequential Save Function

- Input signal capture is carried out continuously using the trigger, storing
waveform data successively in each block.

- Any block in which an input signal is recorded can be called up on the display.
During measurement, the display, print and save functions are disabled until
data have been recorded in all blocks.

B When continuous print (auto print) is being performed in REPEAT trigger
mode

y

| | | J Al l/

DN

T 1 1
Recording length Recording length Recording length
Brief phenomena may not register

B Using sequential save
%

N

NN

AN

N

I | i L 1 { ]
IRec:ording lengthI ’Recording length ' Recording length‘ ’Recording length '

TN

Data are divided into blocks and recorded in memory.

A\

- --Dead time (interval in which no sampling occurs due to display
and print processing)

A

- With the memory recorder function, dead time (interval in which no

sampling occurs due to display and print processing after data is recorded in
one block) is approximately 5 ms when no blocks are displayed, and
approximately 15 ms when the blocks are displayed.
With the recorder and memory function, maximum dead time is equivalent
to the recorder sampling time.

- While the sequential save function is being used, the waveform processing
calculation and averaging functions are disabled.

- While the roll mode is being used, the sequential save function in the status
is disabled.

5.5 Memory Segmentation Function
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(STATUS3) MEMORY DIV

*98-06-08
16:48:48

memory div:| SESNRa
shot : 264

use block 1

start block : 1

end block 1

wave display: OFF

Method I

Screen: STATUS (page 3) (MEM, R&M)

(1) Select the Memory Segmentation

il 5 16 15 20 25 36
LI I I T T I T AT I T I T T IIIIIT]

@ Press the key to call up the
STATUS screen (page 3).

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

® Press the [SEQUENI.

LR

e . Disable memory segmentation.

m-m-m| . Enable sequential save function.
SEQUEN

. Enable multi-block function.
MULTI

(STATUS3) MEMORY DIV

start block : 1
end block 1

5 16 15 28 25 30
AN N I A A

memory div: SEGH AL SAVE wave display: OFF
shot : ( 31black) 180
use block :

98-06-88
16:58:21

(1)

(2) Setting the Recording Length

@D Move the flashing cursor to the shot item,
as shown in the figure on the left.

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

Selection

. Move the cursor up in the selection
window.

. Move the cursor down in the
selection window.

[

When the recording length is set to the arbitrary
recording-length mode, recording-length setting
cannot be performed on the memory
segmentation screen.

When the recording length is changed to one
for which memory segmentation is not permitted
on the STATUS1 or the DISPLAY screen,

sequential saving is automatically set to OFF.

5.5 Memory Segmentation Function
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B The recording length and maximum number of divisions are automatically
determined according to the set memory capacity and number of available

channels.

(STATUS3) MEMORY DIV

*98-86-08
16:52:48

wave display: OFF

memary div: SEQUENTIAL SAVE

shot : 8o { 31blogk
use block :
start block :

end block 1

1| 5 10 15 28 25 36
I T I T T T I T I T I T I I I I II I IIT]

3

(3) Display block setting

D Move the flashing cursor to the use block
item, as shown in the figure on the left.

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

Selection

. Move the cursor up in the selection
window.

. Move the cursor down in the
selection window.

After measurement starts, the displayed block is
updated by the recorded block.

When measurement is completed, the most
recently recorded block is displayed.

(STATUS3) MEMORY DIV

*98-86-08
16:55:66

memory div: SEQUENTIAL SAVE
shot ¢ 2000 ( 31block)
use block

start block
end block '

wave display: OFF

3

(4) Start block setting

@D Move the flashing cursor to the start block
item, as shown in the figure on the left.

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

Selection ||

. Move the cursor up in the selection
window.

. Move the cursor down in the
selection window.

5.5 Memory Segmentation Function
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(STATUS3) MEMORY DIV

memory div: SEQUENTIAL SAVE wave display: OFF
shot : 2600 ( 3iblock)
use block 1

start block
end block

5 10 15 28 2 38
AT T T TN T I I T T LTI

*98-06-08

16:56:58

3

(5) End block setting

@ Move the flashing cursor to the end block
item, as shown in the figure on the left.

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

. Move the cursor up in the selection

window.

. Move the cursor down in the
selection window.

/[

(STATUS3) MEMORY DIV
memory div: SEQUENTIAL S&VE wave display:
shot : 9

2600 { 31block)
use block 1

start block 1
end block 31

i} 5 18 15 20 25 38
I A O I O I O

*98-06-08

17:01:40

(6) Setting the follow-up waveform display

Waveforms acquired for each block by
triggering during the sequential saving process
are displayed one by one.

(As a result, the dead time is increased.)

(D Move the flashing cursor to the
wave display item, as shown in the figure
on the left.

® Use the the function keys to make the
selection.

. After all blocks are recorded, the
waveform of the last block only is
displayed.

. Each block is recorded and
displayed.

] &

- The colored blocks indicate that measured data has been saved to the
blocks.

- The displayed block settings and block status are shown on the display

screen.

5.5 Memory Segmentation Function
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Relation between trigger mode and sequential save function

T Data recording starts when trigger condition are met.

| start block ] - Start block is stored.
- wave display O N: start block waveform is displayed.
1 wave display OFF: waveform is not displayed.
l end block ] + End block is stored.
wave display O N: end block waveform is displayed.
1 wave display OFF: waveform is not displayed.

|Measurement end n - Displays end block waveform.

I Auto print ] < When auto printing is enabled, all blocks are printed from the start block
while individual blocks are displayed.

! Auto save ] * When auto saving is enabled, waveforms in all blocks are saved in a
batch.

!

| Recording end H

| Trigger mode:SINGLE | * End of measurement. .
When the STOP key is pressed twice during measurement, the

8835 is forcibly stopped. (Auto printout and auto save are not
executed.)

Trigger mode: REPEAT - Each time when trigger conditions are met, data are recorded and
AUTO memory contents are overwritten.

[ End of measurement in REPEAT and AUTO trigger modes ]

* When the STOP key is pressed once during measurement, the
8835 acquires measurement data in an amount corresponding to
the set recording length, and the measurement is stopped.
{(Waveform display, auto printout, and auto save are executed.)

* When the STOP key is pressed twice during measurement, the
8835 is forcibly stopped.(Auto printout and auto save are not
executed.)

5.5 Memory Segmentation Function




108

5.5.2 Using the Multi-Block Function

- Memory is divided into blocks which can be freely selected by the user for
storing measurement data.
- Data stored in any block can be called up on the display.

- Data from two different blocks can be overlayed on screen for easy comparison.
(it can be printed out)

(1) Store in memory (2) Any block can be called up

- (3) Overlayed display of
on display

data from 2 blocks

S|

S
VA AVAVNY)

(STATUS3) PEMORY DIV (1) Recording the waveform data in an
memary div: MULTI BLOCK arbitrary bIOCk ..

o Livision: ¢ 28 DIV _ ® Set the number of memory dwus:oqs.

ref block ¢ OFF @ Select the block to be used for saving the

waveform data, from among the divided
blocks on the "use block" menu.

) , . : 5 ; ® Press the START key to conduct
ﬁ I [ I I [ | measurement and save waveform data to
the specified block.

(STATUSS) MEMORY DIV - (2) Displaying an arbitrary block
Select the block to be used to display the
division: 770 20 DIY) waveform data, from among the recorded
block ¢ 4 002 *98-06-08 19:65:24 1 n n
ue block @ oz 79 _Ins blocks on the "use block" menu.

memory div: MULTI BLOCK

(STATUS3) VEMORY DIV . (8) Displaying two arbitrary blocks in
duplicate
memary dive MLTLBLOCK o o @ Save at least two waveform data items.
= biod @ Select the block to be used to display

waveform data, from among the recorded
blocks on the "use block" menu.

® Select the block to be to displayed in
duplicate on the "ref block" menu.

@ Display the block selected from the "use
block" menu and the block selected from the
“ref block" menu, in duplicate.

Note that waveform data cannot be saved
while blocks are overlapping.
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NOTE )

- While the multi-block function is being used, the waveform processing

calculation and averaging functions are disabled.

disabled.

- If the blocks have different recording lengths, the overlap block display is

+ The VIEW key can be used to change the displayed memory block or to call

up information about the usage status of memory blocks.

memory div:| (EIEECTSHIIT

1
OFF

19

20 DIV}

MEMORY DIV *98-06-08 I
18:49:47 MethOd

Screen: STATUS (page 3) (MEM, REC&MEM)

(1) Select the Memory Segmentation

20 25 38 OFF

-

SEQUEN

CE

4,
1

i3

~E

@ Press the STATUS key to call up the

STATUSZ2 screen.

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

® Press the [ MULTI ].

Selection |

- Disable memory segmentation.
. Enable sequential save function.

. Enable multi-block function.

HEMORY DLV s |1 (2) Set the number of memory block

memory div: ML

10

BHICK

OFF

20 25

o5

(D Move the flashing cursor to the division
item, as shown in the figure on the left.

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

Setecon|

. Move the cursor up in the selection
window.

. Move the cursor down in the
selection window.

5.5 Memory Segmentation Function
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(STATUSS) MEMIRY DIV e || (3) Setting the Recording Length
| 20}
memory dlv MULTI §LOL‘l(( ) 138 .
s ﬁiﬁéE“’T o 1 0 (D Move the flashing cursor to the position
ret bloc :

shown in the figure on the left.
@ Use the JOG control or the function keys
to make the selection.

B —

taled
|

Selection

: Move the cursor up in the selection
window.

. Move the cursor down in the
selection window.

Gl

When the recording length is set to the arbitrary
recording-length mode, recording-length setting
cannot be performed on the memory
segmentation screen.

When the recording length is changed to one
for which memory segmentation is not permitted
on the STATUS1 or the DISPLAY screen, multi-
block saving is automatically set to OFF.

B The maximum number of divisions and the maximum recording length are
automatically determined according to the set memory capacity and number of
available channels.

When using the multi-block function, the number of memory blocks has

priority over the recording length (DIV). When the number of memory blocks
is changed, the recording length may automatically be adjusted.

(STATUSS) MERORY DIV 008 || (4) Setting the using block

division:
use block  :
ref block

- Select the number of the memory block for
display and recording of the input signal

; waveform.
T T T T T T T T T T (D Move the flashing cursor to the

use block item, as shown in the figure on
the left.

® Use the JOG/SHUTTLE control or the
function keys to make the selection.

@ . Value up.
. Value down.
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(STATUS3) MEMORY DIV

memory div: MULTI BLOCK
division: 3t { 28DV

use block
ref block

*98-06-08

18:54:52

5 10 15 20 25 30
IIlllllIIIHIIIIIIIIIIIIIIIIIII

(5) Setting the ref block

- Select a memory block whose waveform
data are to be overlayed on screen with the
memory block selected for display.

D Move the flashing cursor to the
ref block item, as shown in the figure on
the left.

@ Use the JOG/SHUTTLE control or the
function keys to make the selection.

Selection |
. Value up.

: Value down.

el

: Disable ref block

=l
oy
oy
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5.5.3 SAVE

What Can Be Recorded And How Much
Memory block (SEQ: sequential, MUL: multiblock)
D Using the memory segmentation function, the recorded waveform data
can be saved to the memory block.
@ Batch saving of all blocks can be selected.

Evaluation area (AREA)
@ The area created using the waveform evaluation editor can be saved.
® The setup conditions are saved together with the evaluation area.
@ The recording capacity varies depending on the evaluation area. (2 KB to
66 KB)

Executing the saving

(FLLE) g1 | (D Use the function key to select the exec.
BINARY
{command) (media) TEXT
SAVE FLOPPY DISK SET
{type)  (channel)  (file name)
ALL [ .

0061 WS-FTP -.L0G. 98-06-18 14:20:47 156

4602 NONAME .BMP 98-86-18 14:22:24 38462 '

(FILE) eo-1s | () When the waveform data is selected and
the memory segmentation function is used,
select block saving.

{command) {media)
SAVE FLOPPY DISK

{type} {channel} {file name)
ARY ALL [

BIN, |
Y
;o |
38467
AR

E”"l NONAME .BMP 98-66-18 14:16:28 . .
M%&) : In sequential saving, all data, from

Memory division seted

all blocks Bt e the starting block through the
one block ending block, is saved.
NO
Mgy . Save the waveform data on the
dise wave selected blocks (displayed block, use
block)

- When "ALL BLOCKS" is selected, files for all blocks as well as a index file
for reading the data in one operation are created.

- Since only a limited number of files (including directories) can be created in
the directory, directories should be created to enable the creation of multiple
files.
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5.6 Setting the Averaging Function

- The averaging function allows capturing several instances of a waveform
and determining the average.

- This makes it possible to eliminate noise and irregular signal components

* The higher the number of averaging instances, the more effectively will
noise be suppressed.

(STATUS1)

MEMORY

*98-06-08
19:12:21

Method I

chi: H OFF ch2: - ch3: --
200myx 1 50% 1mV><1 50% 18m\}><1 50/

chd: -~
I@mVXl 5@/

NOTE )

time/div 1ms/ by
Screen: STATUS1
shot 280
(recording tln‘e) {20ms)
cormat SINGLE @D Press the STATUS key to call up the
Drsi;;c‘rxdgrim: ‘gé\éE STATUSl screen. .
ol mode o @ Move the flashing cursor to the averaging
auto print OFF item, as shown in the figure on the left.
T OFF .
e ® Use the JOG control or the function keys
overlay o to set the averaging count.
averaging [IEE|
comparison OFF T
DEE
4 ] : Move the cursor up in the selection
window.
. Move the cursor down in the
selection window.
After starting the measurement, the
averaging count and the current waveform
data count are shown on the screen.
dVErazing ticn: 16718 -
MEMORY  280us x1 shot: 2008 csr:0FF *98-06-23 MEMORY  208us x1 shot: 2800 csr:0FF 7 98-66-23
v 14:26:19 14:27:23
trig: SR tr i z- SIEHE
CH1 = LEVEL CHL + LEVEL
0.000v y 0.608V
_— 1 Ay 3
o 0%

. W
< S
chi: B OFF ch2: -- OFF ch3: -- OFF ch4: -~ OFF

200uvx 1 56% lmx 1 50% 10mbx 1 S0% 10myx 1 50%

- When the averaging function is used, logic waveform is not displayed.

- When the memory segmentation function is used, averaging is not available.

- Averaging and waveform processing cannot be carried out simultaneously.

- The averaged waveform becomes available for waveform processing when the
averaging setting is turned OFF following measurement.

- When the averaging function is used, the maximum recording length is
reduced to 25% of the normal value.

5.6 Seiting the Averaging Function
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Averaging and trigger mode
(Memory recorder function)
Trigger mode: SINGLE
(1) After the START key was pressed, data are captured whenever the trigger

conditions are fulfilled, and summing averaging is carried out.
(2) When the specified number of data has been captured, measurement stops

automatically.
(3) If the measurement was stopped prematurely with the STOP key, the

averaging result up to that point is displayed.

Trigger Averaging
Input 2 Waveform h .
: e conditions  fp bep | (SUMMING e | Display p==p| ENd
signal fulfilled capture averaging) Pay =
I (for recording length) l

Waveform averaging count = less than specified number
Waveform averaging count = specified number

Trigger mode: REPEAT

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

(2) After the specified averaging count was reached, exponential averaging is
carried out whenever data are captured, and the averaging result is shown
on the display.

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

Averaging
After specified count, (exponential \
Inout Trigger ¥ averaging) _
s%pn%l =>| conditions = |Waveform capture Display —>| End
fulfilied . A Averaging .
(for recording length) (summing STOP Kev i g
[ . ey I1s
I Before specified count averaging) y 1S presse

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

5.6 Setting the Averaging Function
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(FFT function)

Trigger mode: SINGLE
(1) After the START key was pressed, data are captured whenever the trigger

conditions are fulfilled, averaging is carried out, and then the waveform is
displayed.
Collected waveform data is averaged with the FFT time axis waveform and
FFT processing is performed. FFT processing is performed on the frequency
axis and the calculated result is averaged.

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

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

Frequency axis Time axis
waveform waveform

> FFT—1 [—»FFT-—l

Trigger
Input =>| conditions = V\{;%\g?&orrem - | Averaging = | Display =»| End
fulfilled A
I {for recording length) !

Waveform averaging count = less than specified number !
Waveform averaging count = specified number

Trigger mode: REPEAT

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

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

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

that point is displayed.
Frequency axis Time axis

waveform s waveform
R R Ay
Trigger
Input  pe=p conditions S V\é%vetﬁggm m=p | Averaging = | Display E=p| End
fulfilled P A
(for recording length) l
After specified count 5

The STOP kef/ is pressed
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Trigger mode: AUTO
(Time axis waveform)
When the START key is pressed, data are captured even if trigger conditions are

not fulfilled after a certain interval. If averaging is applied to unsynchronized
input signals, the result will be meaningless.

(Frequency axis waveform)

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

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

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

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

fulfilled capture

T (for recording length)

Trigger
Input e conditions ) Waveform__’ FFT m=b | Averaging == | Display —p | End
A

Press the S‘TOP key

5.6 Setting the Averaging Function
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Chapter 6
Interface

6.1 Commands
(D CONFigure command (Setting and querying the time axis range, the recording length, etc.)
:CONFigure

Data : Func- | Ref
Command (for a query, response data) Explanation tion | page
TDIV A, B A: TIME/DIV for REC, Sets the time axis ranges.
B: TIME/DIV for MEM R&M | 127
‘TDIV? A, B <NR3> (unit seconds) | Queries the time axis ranges.
:SHOT A, B A: REC recording length Sets the recording lengths.
B: MEM recording length R&M | 127
:SHOT? A, B <NR1> (unit DIV) Queries the recording lengths.
:AVERage A A: 0,2, 4,8, 16, 32, 64, 128, | Sets the count for averaging.
256 (0: OFF)
----------------------------------- R e RRREEEREEERCEEE I '/ 0717 B i 722
:AVERage? A <NR1> Queries the count for
averaging.
‘WVCOmp A$ | A$: OFF, OUT, ALLOut Sets the waveform decision
mode. MEM
------------------------------------------------------------------------------------------------------------- 128
‘WVCOmp? A$ Queries the waveform decision FFT
mode.
:CMPStop A$ | A$: GO, NG, G-N Sets the waveform decision
stop mode. MEM 198
:CMPStop? A$ Queries the waveform decision FFT
stop mode.
:MEMDiv A$ A$: OFF, SEQ, MULTI Sets memory segmentation.
(MULTI: MEM only) MEM | o9
------------------------------------------------------------------------------------------------------------ R&M
:MEMDiv? A$ Queries memory segmentation.
:USEBIlock A A: 1 to number of Sets the memory block used.
segmentations (63 max.) MEM 199
-USEBIlock? A <NR1> Queries the memory block R&M
used.
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Data : Func- | Ref
Command (for a query, response data) Explanation tion | page
:STTBIlock A A: 1 to number of blocks Sets the start block (during
sequential save). MEM | o
-------------------------------------------------------------------------------------------------------- R&M
:STTBlock? A <NR1> Queries the start block.
:ENDBIlock A A: 1 to number of blocks Sets the end block (during
sequential save). MEM | o
-------------------------------------------------------------------------------------------------------------- R&M
:ENDBlock? A <NR1> Queries the end block.
:SEQDisp A$ A$: OFF, ON Sets the follow-up waveform
display (during sequential
__________________________________________________________________ save). ~ |MEM]| 130
:SEQDisp? A$ Queries the follow-up
waveform display.
:MAXBIlock A A: 3,7,15, 31, 63, 127, 255 | Sets the number of memory
blocks (during multi-block).
-------------------------------------------------------------------------------------------------------------- MEM | 131
:MAXBlock? A <NR1> Queries the number of memory
blocks.
:REFBlock A A: 0, 1 to number of Sets the reference block
memory segmentations (during multi-block).
(0: OFF) MEM | 131
:REFBIlock? A <NR1> Queries the reference block.
:FFTAVERage |A: 2,4, 8, 16, 32, 64, 128, Sets the count for averaging in
A 256, 512, 1024, 2048, the FFT function.
4096
----------------------------------------------------------------------------------------------------------- FFT | 131
:FFTAVERage? | A <NR1> Queries the current setting of
the count for averaging in the
FFT function.
:FFTAVKind A$ | A$: OFF, T_EXP, F_ EXP, Sets the averaging method.
T_LIN, F_LIN, F_PEAK
---------------------------------------------------------------------------------------------------------- FFT | 132
:FFTAVKind? |A$ Queries the currently set
averaging method.
:FFTMode A, A: 1,2 Sets the FFT channel mode.
chl1$, (ch2$) chl$, ch2$: CH1 to CH4
------------------------------------------------------------------------------------------------------------ FFT | 132
:FFTMode? A <NR1>, ch1$, ch2$ Queries the current FFT
channel mode.
‘FFTWind A$ | A$: RECTan, HANNing, Sets the window function.
(B) EXPOnential
B: 0 to 99 (%) FFT | 133
:FFTWind? A$, B <NR1> Queries the current window
function.
:FFTFunction A$: G1, G2 Sets the FFT analysis mode.
A$, B$ B$: STR, LIN, RMS, PSP,
ACR, HIS, TRF, CSP,
CCR, IMP, COH, OCT FFT | 133
:FFTFunction? |A$, B$ Queries the current FFT
A$ analysis mode.
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Data . Func- | Ref
Command (for a query, response data) Explanation tion | page
:FFTRef A$ A$: NEW, MEM Designates the source for FFT
analysis data.
-------------------------------------------------------------------------------------------------------------- FFT | 134
:FFTRef? A$ Queries the current FFT
analysis data source.
(FFTSCale A, |A$: G1, G2 Sets the display scaling
B$ B$: AUTO, MANUal method for a graph.
------------------------------------------------------------------------------------------------------------- FFT | 135
:FFTSCale? AS$, | A$, B$ Queries the current display
B$ scaling method for a graph.
‘FFTUp A$, B | A$: G1, G2 Sets the vertical axis upper
B$: -9.9999E+29 to limit for a graph.
+9.9999E+29 FFT | 135
FFTUp? A$ A$, B <NR3> Queries the current vertical axis
upper limit for a graph.
‘FFTLow A$, A |A$: G1, G2 Sets the vertical axis lower
B$: -9.9999E+29 to limit for a graph.
+9.9999E+29 FFT | 136
:FFTLow? A | A$, B <NR3> Queries the current vertical axis
lower limit for a graph.
FFTXaxis A$, |A$: G1, G2 Sets the x-axis.
B$ B$: 1_1oct, 1_3oct (octave
analysis)
LINhz, LOGhz FFT | 136
{otherwise)
:FFTXaxis? A$ |A$, B$ Queries the current x-axis
setting.
:FFTYaxis A$, |A$: G1, G2 Sets the y-axis.
B$ B$: LINMAg, LINREal,
LINIMag, LOGMAg,
PHASE FET | 137
FFTYaxis? A$ |A$BS | Queries the current y-axis |
setting.
:FREQ A A: 400000, 200000, 80000, Sets the frequency range.
40000, 20000, 8000,
4000, 2000, 800, 400,
200, 80, 40, 20, 8, 4, 1.33, FFT | 138
0.667, 0.333, 0.133
FREQ? A <NR3> Queries the currently set
frequency range.
OCTFilter A$ |A$: NORMal, SHARp Sets the type of octave filter.
:OCTFilter? A$ Queries the currently set type | FEL | 139
of octave filter.
:PEAK A$ A$: OFF, PEAK, MAX Sets the peak value display.
PEAK? A$ Queries the currently set peak FFT | 139
value display.
FFTSAmple A | A: 1000, 2000, 5000, 10000 | Sets the number of FF'T points.
:FFTSAmple? |A <NR1> Queries the number of FFT FFT | 139

points.
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@ TRIGger command (Setting and querying trigger.)

:TRIGger
Data ] Func- | Ref
Command (for a query, response data) Explanation tion | page
:MODE A$ A$: SINGle, REPEat, AUTO | Sets trigger mode.
(MEM, FFT)
SINGIle, REPEat (REC,
RMS) All | 140
SINGle, REPEat,
TIMEr (R&M)
MODE? A$ Queries trigger mode.

@ DISPlay command (Setting and querying changeover of the screen mode, waveform display,

etc.)
:DISPlay
Data : Func- | Ref
Command (for a query, response data) Explanation tion | page
:RMDlsplay A$ | A$: REC, MEM Sets the CRT display
waveform in the R&M
function.
------------------------------------------------------------------------------------------------------------ R&M | 140
:RMDlsplay? A$ Queries the CRT display
waveform in the R&M
function.
@ CURSor command (Cursor setting and reading)
:CURSor
Data ; Func- | Ref
Command (for a query, response data) Explanation tion | page
:ABCHAnNnel A$ | A$: G1, G2 Sets the graph for the A and B
cursors.
------------------------------------------------------------------------------------------------------------- FFT | 141
:ABCHANnel? | A$ Queries the graph setting for
the A and B cursors.
:DFREad? A$ | BS$, C$ Queries the current cursor
A$: A, B,B_A readout position.
B$: readout position for FFT | 141

x-axis data
C$: readout position for

y-axis data
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® MEMory command (Setting and querying input and output, etc., from the memory)

:MEMory
Data ; Func- | Ref
Command (for a query, response data) Explanation tion | page
FFTPOINt A$, |A$: G1, G2 Sets the output point for FFT
B B: 0 to 9999 (STR, ACR, data.
CCR, IMP)
0 to 4000 (LIN, RMS,
PSP, TRF, COH, CSP) FFT | 142
0 to 400 (HIS, OCT)
:FFTPOint? A$, B <NR3> Queries the current output
point for FFT data.
:FFTData? A unit, B unit Output FFT data.
A: X-axis data <NR3> FFT | 142
B: Y-axis data <NR3>
® CALCulate command (Calculation setting and querying)
:CALCulate
Command Data Explanation Func- | Ref
(for a query, response data) tion | page
:COMP NO$, NO$: NO1 to NO4 Enables and disables decision
A$ A$: ON, OFF for waveform parameter
calculation.
-------------------------------------------------------------------------------------------------------------- MEM | 143
:COMP? NO§ | A$ Queries enablement of decision
for waveform parameter
calculation.
:COMPArea NO$: NO1 to NO4 Sets upper and lower limits for
NOS$, upper, upper, lower: -9.9999E+29 decision for waveform
lower to +9.9999E+29 | parameter calculation.
------------------------------------------------------------------------------------------------------------- MEM | 143
:COMPArea? upper <NR3>, lower <NR3> | Queries upper and lower limits
NO$ for decision for waveform
parameter calculation.
‘WVCALc A$ | A$: ON, OFF, EXEC Sets waveform processing
(execute) calculation.
------------------------------------------------------------------------------------------------------------- MEM | 144
‘WVCALc? A$ Queries waveform processing
calculation.
ZZ$, "AS$" Z$: 71 to 216 Sets the waveform processing
A$: calculation equation calculation equation.
2? Z$ A$ Queries the waveform MEM | 144
processing calculation
equation.
FACTorA$, B |A$: AtoP Sets coefficients a to p.
B: -9.9999E+29 to
+9.9999E+29 MEM | 145
:FACTor? A$ B <NR3> Queries coefficients a to p.
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BAIlL: binary data (All
blocks are saved.)
BOne: binary data (One
block is saved.)
TAIL: text data (All blocks
are saved.)
TOne: text data (One block
is saved.)
B$: channels to save
ALL, CH1 to CH4,
LOGIC
C$: spacing
OFF, 1_2 to 1_1000

Data . Func- | Ref
Command (for a query, response data) Explanation tion | page
:ZDlsplay Z$, ch$: NONE, CH1 to CH32 | Sets the display channel for
ch$, A$ Z$%: 71 to 716 the calculated result.
A$: AUTO, MANUal MEM | 145
:ZDlsplay? Z$ |ch$, A$ Queries the display channel for
the calculated result.
:MOVE Z$, A | Z$: 71 to Z16 Sets the moving averaging.
A: 0 to 4000 <NR1> MEM | 146
:MOVE? Z§ A Queries the moving averaging.
:SLIDe Z§, A Z$: 71 to 716 Sets the parallel movement.
A: -4000 to 4000 <NR1> MEM | 146
:SLIDe? Z$ A Queries the parallel movement.
@ FDISK command (Setting and querying file operation)
:FDISK
Data . Func- | Ref
Command (for a query, response data) Explanation tion | page
:SAVE NAME]1$: file name (up to 8 | Saves a file.
'NAME1S. characters)
NAMEZ2$, A$, | NAME2$: file extension (up
B$ (C$) to 3 characters)
A$: type of file
Bin: binary data
Text: text data
Set: settings
Area: waveform decision
area
A$: type of file (During
memory segmentation
or in R&M) All | 147
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® GRAPh command (Commands relating to graphics editor)

:GRAPh
Command Data Explanation Func-| Ref
f (for a query, response data) tion | page
:EDIT A$ A$: OFF, ON Enables and disables the
editor. MEM 148
------------------------------------------------------------------------------------------------------------- FFT
:EDIT? A$ Queries editor enablement.
PAINTX Y X: x-coordinate Begins solid fill from the point | MEM 148
Y: y-coordinat specified by (X, Y). FFT
:PARAllel high, | high, low, right, left: 0 to 10 | Carries out a parallel MEM 148
low, right, left (div) movement of the drawing. FFT
LINE X1, Y1, |XI, X2: x-coordinates Draws a line from (X1, Y1) to |MEM 149
X2, Y2 Y1, Y2: y-coordinates (X2,Y2). FFT
:ERASe X1, X1, X2: x-coordinates Erases the line from (X1, Y1) MEM 149
Y1 X2,Y2 Y1, Y2: y-coordinates to (X2, Y2). FFT
:STORage Loads a waveform into the MEM 149
editor. FFT
:REVErse Reverses the video of the MEM 149
drawing. FFT
:ALLClear Clears the entire drawing. MEM
150
FFT
:CLEAr X1, Y1, | X1, X2: x-coordinates Clears the rectangle with the MEM
X2, Y2 Y1, Y2: y-coordinates points (X1, YI) and (X2, Y2) at FFT 150
diagonally opposite corners.
:UNDO Reverses the effect of the
immediately previous editor 150
FFT
command.
:SAVE Saves the decision area created | MEM 150
with the editor. FFT

MEM: memory recorder function

RMS: RMS recorder function
FFT: FFT function

REC: recorder function

R&M: recorder and memory function

All: all MEM, REC, RMS, R&M and FFT functions
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6.2 Detailed Explanation of the Commands

6.2.1 Explanation

The following sections describe the format and functions of individual
commands.

The following is an example of how the descriptions are organized.
Example '

O— Sets and queries the time axis ranges (recorder and memory function).

Syntax command :CONFigure:TDIV A, B
query :CONFigure:TDIV?
@ < response A, B <NR3>
A = time axis range for REC
B = time axis range for MEM

~

Explanation  Sets the time axis ranges, for both recorder and memory recorder
modes, to numerical values (unit seconds).
Returns the currently set values of the time axis ranges, for both
@ REC and MEM, as NR3 umerical values.
(If an attempt is made to set either of these time axis ranges to a
non-permitted value, and there is a range above that value, that
range will be selected.)

Example :CONFigure:TDIV +500.E-3, +100.E-6
@ Sets the time axis range for recorder mode to 500 ms, and the time
axis range for memoery recorder mode to 100 u s.

®&—+ When allowed In R&M.

(D Command function

@ Command syntax

command gives the syntax of a command program message,
query the syntax of a query program message, and
response the format of the response message.

The parameters, referred to as data, are shown as follows:
A, B, C,... Numerical data (e.g. 1.5, 10E-3)
A$, B$,... Character data (e.g. A, B1, GND, OFF)
"A", "A$",... Character string data (e.g. "1.5", "mA")
(Single quotation marks () can be used instead of double quotation marks

™.
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The format of numerical data follows the formats <NR1>, <NR2>, and <NR3>.
Example

A <NR1> Numerical parameter in NR1 format
B <NR2>  Numerical parameter in NR2 format
C <NR3> Numerical parameter in NR3 format

If no format is mentioned, <NR1> format is accepted.

NR1 format integer data

NR2 format fixed point numbers
NR3 format floating point numbers

The term "NRf format" includes all these three formats.

When the unit is receiving a command or query program message, it accepts
format, but when it is sending it utilizes whichever one of the formats <NR1>
to <NR3> is indicated in the particular command.

Response messages may or may not have headers prefixed.
® Explanation of the command function.
@ Example of command use.

® This lists the functions in which the command may be used.
MEM memory recorder function
REC  recorder function
RMS  RMS recorder function
R&M recorder and memory function
FFT FFT function

Execution of commands

- Commands are input into the input buffer and are executed in order.

- However the :ABORT command is executed immediately, even if commands
are waiting in the input buffer - more precisely, at the instant its terminator
is received.

- Commands other than those which can be handled by the 8835 in its
current state are not executed but generate execution errors. This happens,
for example, when in memory recorder function it is attempted to execute a
recorder mode setting.

- Further, almost all commands cannot be executed during measurement
operation.
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6.2.2 Specific Commands

1. CONFigure command (Sets and queries time axis range, recording length,

etc.)
:CONFigure
[ Sets and queries the time axis ranges (recorder and memory function).
Syntax command :CONFigure:TDIV A, B
query :CONFigure:TDIV?
response A, B <NR3>

A = time axis range for REC
B = time axis range for MEM

Explanation Sets the time axis ranges, for both recorder and memory recorder modes, to
numerical values (unit seconds).
Returns the currently set values of the time axis ranges, for both REC and
MEM, as NR3 umerical values.
(If an attempt is made to set either of these time axis ranges to a non-
permitted value, and there is a range above that value, that range will be
selected.)

Example :CONFigure:TDIV +500.E-3, +100.E-6
Sets the time axis range for recorder mode to 500 ms, and the time axis range
for memoery recorder mode to 100 u s.

When allowed In R&M.

@ Sets and queries the recording length (recorder and memory function).

Syntax command :CONFigure:SHOT A, B
query :CONFigure:SHOT?
response A, B <NR1>

A = recording length for REC (0: continuous)
B = recording length for MEM

Explanation Sets the numerical value of the recording lengths (unit divisions).
Returns the currently set values of the recording lengths as NR1 numerical
values.

Example :CONFigure:SHOT 0, 20
Sets the recording length for recorder mode to continuous, and the recording
length for memoery recorder mode to 20 divisions.

When allowed In R&M.
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Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

B Sets and queries the count for averaging.

command :CONFigure:AVERage A
query :CONFigure:AVERage?
response A <NR1>

A = 0: OFF

2, 4, 8, 16, 32, 64, 128, 256

Sets the count for averaging.

Returns the current setting of the count for averaging as NR1 numerical

value.

:CONFigure:AVERage 32

Sets the count for averaging to 32.

In MEM.

B Sets and queries the waveform decision mode.

command :CONFigure:WVCOmp A$
query :CONFigure:WVCOmp?
response A$

A$ = OFF, OUT, ALLOut

Sets the waveform decision mode.
Returns the current waveform decision mode as character data.

:CONFigure:WVCOmp OUT

Sets the waveform decision mode to OUT.

In MEM and FFT.

B Sets and queries the waveform decision stop mode.

command :CONFigure:CMPStop A$
query :CONFigure:CMPStop?
response A$

A$ = GO, NG, G-N

Sets the stop mode during waveform decision.
Returns the current stop mode as character data.

:CONFigure:CMPStop GO

Sets the stop mode during waveform decision to GO.

In MEM and FFT.
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B Sets and queries memory segmentation.

Syntax command :CONFigure:MEMDiv A$
query :CONFigure:MEMDiv?
response A$

(MEM)
A$ = OFF

SEQ : sequential save
MULTT : multi-block
(R&M)
A$ = OFF, SEQ
Explanation Sets the method of memory segmentation recording.

Returns the current setting for method of memory segmentation recording as
character data.

Example :CONFigure:MEMDiv SEQ

Sets the method of memory segmentation recording to sequential save.

When allowed In MEM and R&M.

B Sets and queries the memory block used.

Syntax command :CONFigure:USEBIock A
query :CONFigure:USEBIock?
response A <NR1>

A =1 to number of segmentations

Explanation During memory segmentation, sets the memory block used ("using block").
Returns the currently used memory block as an NR1 numerical value.

Example :CONFigure:USEBlock 15
Sets the block used to 15.

When allowed In MEM and R&M, when the memory segmentation function is in use.
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Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

B Sets and queries the start block.

command :CONFigure:STTBlock A
query :CONFigure:STTBlock?
response A <NR1>

Sets the start block.
Returns the current start block as an NR1 numerical value.

:CONFigure:STiBlock 5
Sets the start block to 5.

In MEM and R&M, when the sequential save function is in use.

B Sets and queries the end block.

command :CONFigure:ENDBIlock A
query :CONFigure:ENDBIlock? '
response A <NR1>

Sets the end block.
Returns the current end block as an NR1 numerical value.

:CONFigure:ENDBlock 63
Sets the end block to 63.

In MEM and R&M, when the sequential save function is in use.

B Sets and queries the follow-up waveform display.

command :CONFigure:SEQDisp A$
query :CONFigure:SEQDisp?
response A$

A$ = OFF, ON

Sets whether or not the data are displayed on the screen after they are saved
to the blocks.

Returns the current setting of the follow-up waveform display as character
data.

:CONFigure:SEQDisp ON
Displays the data on the screen after they are saved to the blocks.

In MEM, when the sequential save function is in use.
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Syntax

Explanation

Example

Note

When allowed

Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

[ Sets and queries the number of memory blocks.

command :CONFigure:MAXBlock A
query :CONFigure:MAXBlock?
response A <NR1>

A=3,7, 15,31, 63, 127, 255

Sets the number of memory blocks for the multi-block function.
Returns the current number of memory blocks as an NR1 numerical value.

:CONFigure:MAXBlock 15
Sets the number of memory blocks to 15.

Set the recording length during sequential save using the :CONFigure:SHOT
command (see "Sets and queries the recording length").

In MEM, when the multi-block function is in use.

[ Sets and queries the reference block.

command :CONFigure:REFBIlock A
query :CONFigure:REFBIlock?
response A <NR1>

A =0:0FF

1 to number of memory segmentations

Sets the reference block during multi-block.
Returns the current reference block as an NR1 numerical value.

:CONFigure:REFBlock 15
Sets the reference block to 15.

In MEM, when the multi-block function is in use.

B Sets and queries the count for averaging in the FFT function.

command :CONFigure:FFTAVERage A
query :CONFigure:FFTAVERage?
response A <NR1>

A=2,4,8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096

Sets the count for averaging in the FFT function.
Returns the current setting of the count for averaging in the FFT function as
NR1 numerical values.

:CONFigure:FFTAVERage 2048
Sets the count for averaging to 2048.

In FFT.
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B Sets and queries the type of averaging in the FFT function.

Syntax command :CONFigure:FFTAVKind A$
query :CONFigure:FFTAVKind?
response A$

A$ = OFF

T_LIN: simple time axis averaging

T_EXP: exponential time axis averaging
F_LIN: simple frequency axis averaging
F_EXP: exponential frequency axis averaging
F_PEAK: frequency axis peak hold

Explanation Sets the averaging method designated by A$.
Returns the currently set averaging method as character data.

Example :CONFigure:FFTAVKind T_EXP

Sets time axis exponential averaging.

When allowed In FFT.

B Sets and queries the FFT channel mode.

Syntax command :CONFigure:FFTMode A, ch1$ (,ch2$)
query :CONFigure:FFTMode?
response A <NR1>, ch1$, ch2$

A$ = 1: one-channel FFT mode

2: two-channel FFT mode
ch1$ = CH1 to CH4: analysis channel W1
ch2$ = CH1 to CH4: analysis channel W2

Explanation Sets the FFT channel mode. Le., designates the object channel or channels for
FFT channel mode and the number thereof. In the one-channel FFT mode
(only) the speciﬁcaﬁon of channel 2 can be omitted, and if it is provided it is
ignored. Transfer function, coherence function, cross power spectrum, cross
correlation function and impulse response are only effective in the two-channel
FFT mode.
Returns the current FFT channel mode as a numerical value in NR1 format,
and the analysis channel as character data.

Example :CONFigure:FFTMode 2, CH1, CH2

The channel mode is set to the two-channel FFT mode, and the object
channels for FFT mode are set to be channel 1 and channel 2.

When allowed In FFT.
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Syntax

Explanation

Example

When allowed

Syntax

B Sets and queries the FFT window function.

command :CONFigure:FFTWind A$ (,B)
query :CONFigure:FFTWind?
response A$, B <NR1>

A$ = RECTan: rectangular window
HANNing: Hanning window
EXPOnential: exponential function window

B = 0 to 99 (units %): coefficient for the exponential
function

Sets the window function as indicated by A$. If the exponential window
function is designated by A$, its exponential function coefficient can be set by
using B.

Returns the current window function as character data, and the current
exponential function coefficient as a numerical value in NR1 format.

:CONFigure:FFTWind HANN

The window function is set to Hanning window.

In FFT.

B Sets and queries the FFT analysis mode.

command :CONFigure:FFTFunction A$, B$
query :CONFigure:FFTFunction? A$
response A$, B

A$ = G1, G2:graph number

B$ = STR: stored waveform
LIN: linear spectrum
RMS: RMS spectrum
PSP: power spectrum
ACR: auto-correlation function
HIS: histogram
TREF': transfer function (*)
CSP: cross power spectrum (¥)
CCR: cross correlation function (*)
IMP: impulse response (*¥)
COH: coherence function (*)
OCT: octave analysis
(*) can only be used when the two-channel FFT mode is
set.
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Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

Sets the FFT analysis mode.

The FFT analysis mode can be set to transfer function, coherence function,
cross power spectrum, cross correlation function, or impulse response only in
the two-channel FFT mode (FFTMODE 2, ch1$, ch2$). In this case, the
corresponding function is calculated from channel 1 and channel 2. The result
of the calculation is displayed on the graph designated by A$. G2 can be
designated even if the display format is SINGLE, but this does not affect the
display.

Returns the current FFT analysis mode as character data.

:CONFigure:FORMat DUAL

:CONFigure:FFTMode 2, CH1, CH3

:CONFigure:FFTFUNCTION G1, IMP

:CONFigure:FFTFUNCTION G2, TRF

The impulse response calculated from channel 1 and channel 3 is displayed on

G1, and the transfer function calculated from these channels is displayed on
G2.

In FFT.

B Sets and queries the FFT data source.

command :CONFigure:FFTRef A$
query :CONFigure:FFTRef?
response A$

A$ = NEW: new data
MEM: data stored in the memory

Designates the source for FFT data as specified by A$.
Returns the current FFT data source as character data.

:CONFigure:FFTRef NEW
New data is used as FFT data.

In FFT.
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Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

B Sets and queries the FFT display scaling method.

command :CONFigure:FFTSCale A$, B$
query :CONFigure:FFTSCale?
response A$, B$

A$ = G1, G2

B$ = AUTO, MANUal

Sets the display scaling method for the graph number designated by A$.
Returns the current display scaling method for the graph number designated
by A$ as character data.

:CONFigure:FFTSCale G1,AUTO

The scaling method for graph number 1 is set to automatic.

In FFT.

B Sets and queries the FFT display scale vertical axis upper limit.

command :CONFigure:FFTUp A$, B
query :CONFigure:FFTUp? A$
response A$, B <NR3>

A$ = G1, G2

B = -9.9999E+29 to +9.9999E+29

Sets the FFT display scale vertical axis upper limit for the graph number
designated by A$ to the value designated by B.

Returns the current FFT display scale vertical axis upper limit for the graph
number designated by A$ as a numerical value in NR3 format.
:CONFigure:FFTUp G2,100

The FFT display scale vertical axis upper limit for graph 2 is set to 100.

In FFT.
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Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

B Sets and queries the FFT display scale vertical axis lower limit.

command :CONFigure:FFTLow A8, B
query :CONFigure:FFTLow? A$
response A8, B <NR3>

A% = G1, G2

B = -9.9999E+29 to +9.9999E+29

Sets the FFT display scale vertical axis lower limit for the graph number
designated by A$ to the value designated by B.

Returns the current FFT display scale vertical axis lower limit for the graph
number designated by A$ as a numerical value in NR3 format.

:CONFigure:FFTLow G2, 100

The FFT display scale vertical axis lower limit for display graph 2 is set to
100.

In FFT.

B Sets and queries the FFT x-axis.

command :CONFigure:FFTXaxis A$, B$
query :CONFigure:FFTXaxis? A$
response A$, B$

A$ =Gl1, G2

B$ = 1_1loct, 1_3oct: during octave analysis
LINhz, LOGhz: otherwise

Sets the x-axis of the graph number designated by A$. When the analysis
mode is octave analysis, 1_loct or 1_3oct can be set; otherwise, LINhz or
LOGhz can be set. Some settings are not available for some analysis modes.
If a setting is not available, an execution error is generated (see the table on
the next page.)

Returns the current x-axis setting as character data.

:CONFigure:FFTXaxis G1, LINHZ
The setting for the x-axis of graph 1 is set to LINHZ.

In FFT.
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Syntax

Explanation

Example

When allowed

[ Sets and queries the FFT y-axis.

command :CONFigure:FFTYaxis A$, B$
query :CONFigure:FFTYaxis? A$
response A$, B$

A$ = G1, G2

B$ = LINMAg: linear magnitude
LINREal: linear real axis magnitude
LINIMag: linear imaginary axis magnitude
LOGMAg: logarithmic magnitude
PHASE

Sets the y-axis of the graph number designated by A$. Some settings are not
available for some analysis modes. If a setting is not available, an execution
error is generated (see the table on the next page.)

Returns the current y-axis setting as character data.

:CONFigure:FFTYaxis G1,LINMAG

The setting for the y-axis of graph 1 is set to LINMAG.

In FFT.

Display settings available on the x-axis

Analysis X-axis

mode Linear-Hz Log-Hz | 1/1 octave | 1/3 octave Eg;e'g
STR TIME
LIN @ @

RMS @ @

PSP @ @

ACR TIME
HIS VOLT
TRF @ @

CSP ® ®

CCR TIME
IMP TIME
COH © ©

OCT @ @
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Display settings available on the y-axis

Analysis Y-axis -
mode | Linear-real | el | magniude | magniude | P25 | Seale
STR LINEAR
LIN e @ ® ® @
RMS ® ® ® ® ®
PSP ® &
ACR LINEAR
HIS LINEAR
TRF @ ® @ ® &
CsP ® ® S ® @
CCR LINEAR
IMP LINEAR
COH LINEAR
OoCT ® @®
B Sets and queries the FFT frequency range.
Syntax command :CONFigure:FREQ A
query :CONFigure:FREQ?
response A <NR3>
A = 400000, 200000, 80000, 40000, 20000, 8000, 4000, 2000,
800, 400, 200, 80, 40, 20, 8, 4, 1.33, 0.667, 0.333, 0.133
Explanation Sets the frequency range. If an attempt is made to set an unacceptable value,
i.e. a value which is not one of the above, then the frequency range is set to
the next higher one of the above values.
Returns the currently set frequency range as a numerical value in NR3
format.
Example :CONFigure:FREQ 80

When allowed

The frequency range is set to 80 Hz.
In FFT.
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Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

B Sets and queries octave filter type.

command :CONFigure:OCTFilter A$
query :CONFigure:OCTFilter?
response A$

A$ = NORMal, SHARp

Sets the type of octave filter.
Returns the currently set type of octave filter as character data.

:CONFigure:OCTFilter NORMal
Sets the octave filter type to NORMAL.

In FFT.

B Sets and queries peak value display.

command :CONFigure:PEAK A$
query :CONFigure:PEAK?
response A$

A$ = OFF, PEAK, MAX

Sets the peak value display.
Returns the currently set peak value display as character data.

:CONFigure:PEAK PEAK
Sets the peak value display to PEAK.

In FFT.

B Sets and queries the number of FFT points.

command :CONFigure:FFTSAmple A
query :CONFigure:FFTSAmple?
response A <NR1>

A = 1000, 2000, 5000, 10000
Sets the number of FFT points.

Returns the currently set number of FFT points as a numerical value in NR1
format.

:CONFigure:FFTSAmple 2000

Sets the number of FFT points to 2000.

In FFT.
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2. TRIGger command (Sets and queries trigger.)

- TRIGger

Syntax

Explanation

Example

When allowed

B Sets and queries trigger mode.

command :TRIGger:MODE A$
query :TRIGger:MODE?
response A$

A$ = SINGle, REPEat, AUTO : MEM, FFT
SINGle, REPEat : REC, RMS
SINGle, REPEat, TIMEr : R&M

Sets the trigger mode.
Returns the current trigger mode as character data.

:TRIGger :MODE REPEat
Sets the trigger mode to repeat.

In all functions.

3. DISPlay command (Sets and queries changeover of the screen mode and

:DISPlay

Syntax

Explanation

Example

When allowed

waveform display.)

B Sets and queries the CRT display waveform for the recorder and
memory function.

command :DISPlay:RMDisplay A$
query :DISPlay:RMDisplay?
response A$

A$ = REC, MEM

Sets the waveform shown on the screen, in the recorder and memory function,
according to the character data.

Returns the waveform shown on the screen, in the recorder and memory
function, as character data.

:DISPlay:RMDIsplay MEM
Sets the waveform shown in the recorder and memory function to the memory
recorder waveform.

In MEM, REC, RMS and R&M.
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4. CURSor command (Cursor setting and reading)

:CURSor

Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

[ Sets and queries the graph for the A and B cursors.

command :CURSor:ABCHAnNnNel A$
query :CURSor:ABCHAnNNel?
response A$

A% =G1, G2

Sets the graph for the A and B cursors when the display format is DUAL. If
the display format is SINGle or NYQuist, the cursor is displayed on graph 1,
whatever setting is made with this command.

Returns the current graph setting for the A and B cursors as character data.

:CONFigure:FORMat DUAL
:CURSor : ABCHAnne | G1
:CURSor :MODE TRACEe

The A and B cursors are displayed on graph 1.
In FFT.

B Queries the cursor readout position for FFT data.

query :CURSor:DFREad? A$
response B$, C$
A$=A B,B_A

B$ = readout position for x-axis data
C$ = readout position for y-axis data

Returns the current cursor readout position for FFT data as character data.

:CURSor :DFREad? A

The A cursor readout position is returned as character data.

In FFT.




142

5. MEMory command (Sets and queries input and output, etc., from the

:MEMory

Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

memory.)

B Sets and queries the output point for FFT data.

command :MEMory:FFTPQint A$, B
query :MEMory:FFTPOInt?
response A$, B<NR1>

A$ =G1, G2

B =0 to 9999 : in analysis mode STR, ACR, CCR, or IMP
(maximum value: number of FFT points - 1)
0 to 4000 : in analysis mode LIN, RMS, PSP, TRF,
COH, or CSP (maximum value: number of
FFT points X 0.4)
0 to 400 : HIS or OCT

Sets the output point for FFT data on the graph number designated by A$.
Returns the current output point as an NR1 format.

:MEMory:FFTPOint G1,100
Sets the output point for FFT data on the graph 1 to 100.
In FFT.

B Queries the FFT data at the output point.

query only :MEMory:FFTData?

response A unit, B unit
A = x-axis data (in <NR3> numerical format)
B = y-axis data (in <NR3> numerical format)

Returns the x-axis and y-axis FFT data at the output point specified by the
instruction :MEMORY:FFTPOint in <NR3> numerical format.

When this command is executed, only one output point is calculated, and then
the specified output point is increased by one. By executing this command
repeatedly, a continuous set of data can be obtained.

:MEMory:FFTPOint G1,100
:MEMory:FFTData?
Returns the x-axis and y-axis FFT data at points of 100 on graph 1.

In FFT.
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6. CALCulate command (Calculation setting and querying)

:CALCulate
B Enables and disables, and queries decision for waveform parameter
calculation.
Syntax command :CALCulate:COMP NOS, A$

query :CALCulate:COMP? NO$

response NO$, A$
NO$ = NO1 to NO4
A$ = OFF, ON

Explanation Enables and disables the decision for the waveform parameter calculation.
Returns, as character data, the current enablement state of the decision for
the waveform parameter calculation.

Example :CALCulate:COMP NO1, ON
Sets the decision of the calculation result of NO1 to ON.

When allowed In MEM.

B Sets and queries upper and lower limits for decision for waveform
parameter calculation.

Syntax command :CALCulate:COMPArea NOS$, upper, lower
query :CALCulate:COMPArea? NO$
response NO$, upper <NR3>, lower <NR3>

NO§$ = NO1 to NO4
upper, lower = -9.9999E+29 to +9.9999E+29

Explanation  Sets the upper limit and the lower limit for the decision for the waveform
parameter calculation designated by NOS$.
Returns the settings of the upper limit and the lower limit for the decision for
the waveform parameter calculation designated by NO$ as NR3 numerical
values.

Example :CALCulate:COMPArea NO1, +1.000E+0, -1.000E+0

Sets the decision value for the waveform parameter calculation NO1 to be in
the range -1.000E+0 < NO1 < +1.000E+0

When allowed In MEM.
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Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

B Sets and queries waveform processing calculation.

command :CALCulate:WVCALc A$
query :CALCulate:WVCALc?
response A$

A$ = OFF, ON, EXEC (execute)

Sets the waveform processing calculation.

Returns the current setting of the waveform processing calculation as
character data.

Only valid when execution (EXEC) is enabled.

:CALCulate:WVCALc ON
Sets the waveform processing calculation to ON.

In MEM.

B Sets and queries the waveform processing calculation equation.

command :CALCulate:Z Z$, "Ag"
query :CALCulate:Z? Z$
response zZ$, "Ag"

Z$% =71 to 716

A$ = calculation equation (up to 80 characters, alphabets in
small letter, operator in capital letter)

Sets the waveform processing calculation equation.

Single quotation marks(’) can be used instead of double quotation marks (").
Returns the setting of the waveform processing calculation equation as
character data.

:CALCulate:Z Z1 ’ a+b+ABS(CH1)’

Sets up the calculation equation for Z1 to be Z1 = a+b+ABC(CH1)

In MEM.
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Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

B Sets and queries coefficients a to p.

command :CALCulate:FACTor A$, B
query :CALCulate:FACTor? A$
response A$, B <NR3>

A$=AtoP

B = -9.9999E+29 to +9.9999E+29

Sets the one of the coefficients which is designated by A$.

Returns as an NR3 numerical value the current setting of that one of the
coefficients which is designated by A$.

:CALCulate:FACTor A, +1.234E+1

Sets the coefficient a to be equal to +1.234E+1

In MEM.

[ Sets and queries the display channel for the calculated result.

command :CALCulate:ZDlsplay Z$, ch$, A$
query :CALCulate:ZDlsplay? Z$
response Z$, ch$ (A$)

Z$ =71toZ4

ch$ = CH1 to CH4, NONE
A$ = MANUal, AUTO (when ch$ is set to CH1 to CH32)

Displays the calculated result of the calculation equation for Z$ on the
channel designated by ch$.

When A$ is MANUal, displays within upper and lower limits on the variable
screen. (When scaling, displays in its unit.)

Returns the currently set display channel of the calculated result of the
calculation equation for Z$ .

:CALCulate:ZDIsplay Z1, chl, MANUal

Displays the calculated result of the waveform processing calculation equation
for Z1 on channel 1. Displays the range between upper and lower limits for
the channel 1 on the variable screen.

In MEM.
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Syntax

Explanation

Example

When allowed

Syntax

Explanation

Example

When allowed

B Sets the moving averaging.

command :CALCulate:MOVE Z$, A
query :CALCulate:MOVE? Z$
response Z$, A <NR1>

Z$ =71 to 716

A =0 to 4000 <NR1>
Sets the moving averaging for the calculation designated by Z$.

Returns as an <NR1> numerical value the current setting of the value of the
moving averaging for the calculation designated by Z$.

:CALCulate:MOVE Z1, 200

Sets the moving averaging of Z1 equation to 200.

In MEM.

B Sets the parallel movement.

command :CALCulate:SLIDe Z$, A
query :CALCulate:SLIDe? Z§
response Z$, A <NR1>

Z$ =71 to 716

A = -4000 to 4000 <NR1>

Sets the parallel movement for the calculation designated by Z$.

Returns as an <NR1> numerical value the current setting of the value of the
parallel movement for the calculation designated by Z$.

:CALCulate:SLIDe Z1, 200

Sets the parallel movement of Z1 equation to 200.

In MEM.
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7. FDISK command (Setting and querying relating to the file)

:FDISK

Syntax

Explanation

Example

When allowed

B Saves a file.

command

:FDISK:SAVE 'NAME1$. NAME2$', A$, B$ (,C$)
:FDISK:SAVE 'NAME1$. NAME2$', A$ (when A$ = Set, Area or

in the FFT function)

NAME1$ = file name (8 characters)
NAME2$ = extension (3 characters)
A$ = type of file

Bin: binary data

Text: text data

Set: settings

Area: waveform decision area
A$ = type of file (During memory segmentation or in the
R&M function)

BAIll: binary data (All blocks (all waveforms) are saved.)

BOne: binary data (One block (the displayed waveform) is

saved.)
TAIll: text data (All blocks (all waveforms) are saved.)
TOne: text data (One block (the displayed waveform) is
saved.)
* In the R&M function
BAIl, TAIl: Both the MEM and REC waveforms are
saved simultaneously.
BOne, TOne: Only the waveform in the display function
is saved.
B$ = saved channels
ALL, CH1 to CH4, LOGIC
C$ = spacing (text only)
OFF, 1_2 to 1_1000

Saves the information specified by A$. If an attempt is made to save to a

filename that already exists, an execution error is generated.
Double quotation marks (") can be used instead of single quotation marks ().

:FDISK:SAVE *TEST. DAT’, Bin, ALL
Saves all channels of measurement data under the file name 'TEST. DAT".

Providing that measurement operation is not taking place.
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8. GRAPh Command (Commands relating to graphics editor)

:GRAPh
B Enables and disables, and queries the enablement of the graphics
editor.
Syntax command :GRAPh:EDIT A$
query :GRAPh:EDIT?
response A$

A$ = OFF, ON
Explanation Enables and disables the graphic editor mode.

Returns whether or not the graphic editor mode is enabled as character data.
Example :GRAPh:EDIT ON
Sets the graphic editor mode to ON.
When allowed In MEM in SINGLE, XY format and in FFT in SINGLE, Nyquist format.

B Paints the drawing.

Syntax command :GRAPh:PAINT X, Y
X = x-coordinate
Y = y-coordinate

Explanation Begins solid fill from the point specified by (X, Y).
Refer to the :GRAPh:LINE command for details of X and Y.

When allowed In MEM and FFT, when in the editor mode.

B Parallel movement

Syntax command :GRAPh: PARAIllel high, low, right, left
high, low, right, left = 0 to 10.00 (div)

Explanation Carries out a parallel movement of the drawing.
The high and low parameters and the right and left parameters are set in
units of 0.05 steps.

When allowed In MEM and FFT, when in the editor mode.
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Bl Draws a line.

Syntax command :GRAPHh: LINE X1, Y1, X2, Y2
X1, X2 = x-coordinates
Y1, Y2 = y-coordinates

Explanation Draws a line from (X1, Y1) to (X2, Y2).

(0,0):.. : : ,(X 0) Display format | Xmax | Ymax
MEM (SINGLE) | 500 | 400
MEM (XY) 400 | 400
FFT 400 | 400

Example :GRAPH:LINE 10,20, 100,200
Draws a line from (10, 20) to (100, 200).

When allowed In MEM and FFT, when in the editor mode.

Bl Erases the line.

Syntax command :GRAPh:ERASe X1, Y1, X2, Y2
X1, X2 = x-coordinates
Y1, Y2 = y-coordinates

Explanation Erases the line from (X1, Y1) to (X2, Y2).
Refer to the :GRAPh:LINE command for details of X and Y.

When allowed In MEM and FFT, when in the editor mode.

I Loads a waveform into the editor.

Syntax command :GRAPh:STORage
Explanation Loads a waveform into the editor.
When allowed In MEM and FFT, when in the editor mode.

B Reverses the video of the drawing.

Syntax command :GRAPh:REVErse
Explanation  Reverses the video of the drawing.
When allowed In MEM and FFT, when in the editor mode.
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Syntax
Explanation

When allowed

Syntax

Explanation

When allowed

Syntax
Explanation

When allowed

Syntax
Explanation

When allowed

B Clears all drawing.

command :GRAPh:ALLClear
Clears the entire drawing.

In MEM and FFT, when in the editor mode.

B Clears drawing.

:GRAPh: CLEAr X1, Y1, X2, Y2
X1, X2 = x-coordinates
Y1, Y2 = y-coordinates

command

Clears the rectangle with the points (X1, Y1) and (X2, Y2) at diagonally
opposite corners.
Refer to the :GRAPh:LINE command for details of X and Y.

In MEM and FFT, when in the editor mode.

B Undoes the drawing.

command :GRAPh:UNDO
Reverses the effect of the immediately previous editor command.

In MEM and FFT, when in the editor mode.

B Saves the drawing (decision area).

command :GRAPh:SAVE
Saves the decision area created with the editor in the internal memory.

In MEM and FFT, when in the editor mode.




151

Chapter 7
8835 Specifications

7.1 General Specifications

7.1.1 Basic specifications

Measurement functions Measurement function Feature Version
Memory recorder High-speed data saving Basic version
Recorder Real time recording
RMS recorder For commercial power supplies
Recorder & Memory Real time recording & High- Advanced version

speed data saving

FFT Frequency analysis

Number of channels 4 analog channels + 16 logic channels

(maximum) (The logic channels are standard equipment for the 8835, common

ground with main unit)

Memory capacity 500 K words
When 1 channel is in use: 12 bits X 500 K words /channel

When 2 channels are in use: 12 bits X 200 K words /channel

When 4 channels are in use: 12 bits X 100 K words /channel
Memory expansion possible with SRAM PC cards (see Appendix)

Maximum sampling period 1 xs (all channels simultaneously)
(Maximum sampling speed: 1 MS/s, all channels simultaneously)

Time axis accuracy +0.01% (difference between grid and actual time)

Input method Plug-in 2-ch analog units

External control External trigger input, trigger output, GO/NG output, external
connections start/stop, print input

Time measurement Auto calendar with automatic leap year, 24 hour clock

functions

Backup battery and Used for clock and to preserve waveforms and settings, at least 10
lifetime years (reference value at 25C)

Operational ranges for Temperature: 5C to 40C

temperature and humidity = Relative humidity: 10% to 90% RH (with no condensation)

7.1 General Specifications
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Operating place Max. 2000 m height, indoors

Temperature and humidity Temperature: 23+5C

ranges for assured Relative humidity: 10% to 90% RH (with no condensation)

accuracy

Temperature and humidity Temperature: -10TC to 50C

ranges for storage Relative humidity: 20% to 90% RH (with no condensation)

Insulation resistance At least 100 M /500 VDC

Dielectric strength One minute at 1.35 kVAC between the main unit and the power
supply

One minute at 3.7 kVAC between the input units and the main unit,
and between the input units

Power supply Rated power voltage 100 to 120 VAC, 200 to 240 VAC (auto-switching)
Rated power frequency 50/60 Hz
10 to 28 VDC (the optional DC power adapter is used)
(Voltage fluctuations of 10% from the rated supply voltage are taken
into account.)

Maximum rated power AC: 180 VA (65 W) (when 2 8936 analog units are installed)
DC: 80 VA (80 W) (when 2 8936 analog units are installed)

Dimensions 285 (W) X 220 (H) X 132 (D) mm (excluding projections)

Mass Approx. 4.5 kg

Standards applying EMC  EN55011:1991+A1:1997+A2:1996, Group 1, Class A

EN50082-1:1992

EN61000-3-2:1995+A3:1997

EN61000-3-3:1995

Safety EN61010-1:1993+A2:1995

Voltage input: Pollution Degree 2, Overvoltage Category II
(anticipated transient overvoltage: 4000 V)

Power supply: Pollution Degree 2, Overvoltage Category I
(anticipated transient overvoltage 2500 V)

7.1.2 Recorder

Method of recording Thermosensitive recording method using a thermal line head

Recording paperv Roll type thermosensitive paper, 110 mm X 30 m (long)

Width of recording Total recording width: 104 mm=+-0.3 mm (832 dots)
Waveform portion: 100 mm 0.3 mm f.s. (1 DIV=10 mm)

Recording speed Approx. 25 mm/s max.

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

Display language Japanese/English (selectable)
Screen 6.4 inch TFT color LCD display (640 X 480 dots)
Display resolution In the memory recorder, recorder and RMS recorder functions

(1 DIV= 50 (horizontally) X 46 (vertically) dots)
- Waveform: 10 DIV X 10 DIV {s.

- Text: 40 characters X 30 lines

In the X-Y CONT recorder function

+ Waveform: 10 DIV X 10 DIV f.s.

- Text: 40 characters X 30 lines

Dots spacing 0.214 (H) X 0.202 (V) mm
Backlight lifetime 20000 hours

7.1.4 External Data Storage

(1) Floppy disk

Device 3.5-inch floppy disk drive

Capacity * 1.44 MB (2HD) (IBM PC/AT compatible or NEC PC-9801 series
with 3-mode drive)
- 1.2 MB (2HD) (NEC PC-9801 series)
* 720 KB (2DD) (IBM PC/AT compatible)

Data format MS-DOS format™

Data stored Settings, measurement data, waveform decision area (advanced
version), screen data
(Measurement data can be saved between cursors A and B.)

(2) PC card
Expansion slot - PC card standard (1 slot)
+ Accepts TYPE I, I1, ITI PC cards
Card types SRAM card, flash ATA card, hard disk drive card (HDD)
Card capacity 32 MB max. (SRAM), 528 MB max. (flash, HDD)
Data format MS-DOS format™
Data stored Settings, measurement data, waveform decision area (advanced

version), screen data
(Measurement data can be saved between cursors A and B.)

*1: MS-DOS is the registered trademark of Microsoft Corporation.

7.1 General Specifications
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7.1.5 Memory Expansion

Memory capacity after
expansion

1 M words

- When 1 channel is in use: 12 bits X 1 M words /channel

- When 2 channels are in use: 12 bits X 500 K words /channel
- When 4 channels are in use: 12 bits X 200 K words /channel
2 M words

- When 1 channel is in use: 12 bits X 2 M words /channel

- When 2 channels are in use: 12 bits X 1 M words /channel

- When 4 channels are in use: 12 bits X 500 K words /channel

Installation method

Memory can be expanded by inserting a PC card into the slot behind
the cover on the bottom of the unit.

PC card type

SRAM PC card (PC card standard)

PC card capacity

1 MB min. (expanded to 1 M words)
4 MB min. (expanded to 2 M words)

PC card speed rating

Within 200 ns

7.1.6 Interface

GP-I1B - Complies with IEEE 488.1-1987
- Remote control including input unit is possible.
- The optional 9558 GP-IB CARD is used.
RS-232C - Complies with EIA RS-232C

- Remote control including input unit is possible.
- The optional 9557 RS-232C CARD is used.

7.1 General Specifications
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7.1.7 Others

Accessories

Grounded three-core power cord
Ground adapter

Recording paper

Protective cover

Roll paper attachment

PC card protector

Instruction Manual

P b DO e et ek

Options

9540 FUNCTION UP DISK

8936 ANALOG UNIT

8937 VOLTAGE/TEMPERATURE UNIT

8939 STRAIN UNIT

9439 DC POWER ADAPTER

9221 RECORDING PAPER (10 rolls)

9557 RS-232C CARD

9558 GP-IB CARD

9528 RAM CARD (512 KB)

9596 RAM CARD (1 MB)

9597 RAM CARD (4 MB)

9388 CARRYING CASE

9320 LOGIC PROBE

9321 LOGIC PROBE

9303 PT *

9197 CONNECTION CABLE (for high voltage, maximum input
voltage 500 V)

9198 CONNECTION CABLE (for low voltage, maximum input voltage
300 V)

9199 BNC TO BANANA CONNECTOR

9305 TRIGGER CORD

220H PAPER WINDER

9018 CLAMP ON PROBE (10 to 500 A, 40 Hz to 3 kHz)
9132 CLAMP ON PROBE * (20 to 1000 A, 40 Hz to 1 kHz)
9270 CLAMP ON SENSOR * (20 A, 5 Hz to 5 kHz)

9271 CLAMP ON SENSOR * (200 A, 5 Hz to 50 kHz)

9272 CLAMP ON SENSOR * (20/200 A, 5 Hz to 10 kHz)
9277 UNIVERSAL CLAMP ON CT * (20 A, DC to 100 kHz)
9278 UNIVERSAL CLAMP ON CT * (200 A, DC to 100 kHz)
9279 UNIVERSAL CLAMP ON CT * (500 A, DC to 20 kHz)
9555 SENSOR UNIT * (used with the 9270 to 9272, and the 9277 to
9279)

*: Not complied with the CE marking

7.1 General Specifications
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7.2 Trigger Unit

Trigger Method

Digital comparison

Trigger modes

Function Available trigger modes Version
Memory recorder Single, repeat, auto Basic version
Recorder Single, repeat
RMS recorder Single, repeat
Recorder & Memory Single, repeat Advanced version
FFT Single, repeat, auto

Trigger source

CH1 to CH4, logic CHA to CHD

- External trigger

- Manual trigger

- Timer trigger

Sources can be set on or off. When all sources are off, the unit is in
the free-run state.
Trigger conditions can be set for each channel individually.
With an external trigger, the triggering occurs on a falling edge of
2.5V, or when the terminals are shorted together.

Trigger conditions

Logical AND or OR of any trigger sources

Trigger types (analog)

(1) Level trigger
- Digital setting of voltage values for full scale
- Triggering occurs at rising edge (falling edge) of set value.
(2) Window-in, window-out trigger
- Upper and lower trigger levels can be set.
- Triggering occurs when the waveform enters or leaves the defined
area.
(8) Voltage drop trigger
Triggering occurs when the peak of the voltage falls lower than the
setting level (for commercial power supplies).
(4) RMS level trigger
Digital setting of rms values
Triggering occurs at rising edge (falling edge) of set value (for
commercial power supplies and DC).
(5) Period trigger
The period trigger setting determines the period reference voltage
and period range beyond which the measured rise (or fall) of the set
voltage results in tripping of the period trigger.

Trigger type (logic)

Pattern trigger specified by 1, 0, and X
(X means that either 1 or 0 is fine.)

Trigger filter

- Memory recorder and recorder & memory functions
OFF, 0.1, 0.2, 0.5, 1.0, 1.5, 2.0, 2.5, 5.0, 10.0 DIV

- Recorder and X-Y CONT recorder functions (advanced version)
ON, OFF

Trigger level resolution

0.25 % f.s. (f.s. = 10 DIV)

Pre-trigger

Memory recorder function, recorder & memory function (advanced
version)

0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100, -95 %

RMS recorder function

0, 5, 10 DIV

7.2 Trigger Unit
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Trigger timing Start, stop, start and stop (recorder function)

Trigger output + Open collector output (with 5 V output voltage, active low)
- Pulse width 10 ms min.

Trigger input and output Mini-jack (3.5 mm dia.)
connectors

7.2 Trigger Unit
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7.3 Memory Recorder Function

Time axis

100, 200, 500 4 s/DIV

1, 2, 5, 10, 20, 50, 100, 200, 500 ms/DIV
1, 2, 5, 10, 30 s/DIV

1, 2, 5 min/DIV

Time axis resolution

100 points/DIV

Sampling period

1/100 of the time axis

Recording length

Any setting™" or preset setting (see below)
- No memory expansion
20, 50, 100, 200, 500, 1000, 2000°* ", 5000"® DIV
- Expanded to 1 M words
20, 50, 100, 200, 500, 1000, 2000, 5000°%* " 10000"® DIV
- Expanded to 2 M words
20, 50, 100, 200, 500, 1000, 2000, 5000, 10000">®, 20000"® DIV

Screen ¢ print format

Single, dual, quad screen display, X-Y (dot), X-Y (line)

Recording line display

12-color

Superimposition function

Provided

Waveform magnification/
compression

- Time axis
X10, X5, X2, X1,
X1/2, X1/5, X1/10, X1/20, X 1/50, X 1/100, X 1/200, X 1/500,
x1/1000, X1/2000
- Voltage axis
xX10, X5, X2, X1, X1/2

Waveform scrolling

Available in the left/right directions

Auto-print ON/OFF switchable. Automatically prints the memorized waveform
Manual print Available
Partial print Prints between the A and the B cursors

Print smoothing function

When set, a smoothed waveform is printed, with twice the density in
the time axis direction.

Logging function

Records measured data as digital values

Variable function

Provided

*1: Set from 1 division to the maximum number of divisions at 1-division intervals

*2: When 2 channels are in use

*3: When 1 channel is in use

7.3 Memory Recorder Function
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7.4 Recorder Function

Time axis

10(*1) 20(“‘1) 50(*1)

100“?, 200“Y, 500 ms/DIV
1, 2, 5, 10, 30 s/DIV

1, 2, 5, 10, 30 min/DIV

1 /DIV

Time axis resolution

100 points/DIV (with the printer)

Sampling period

1,10, 100 xs, 1, 10, 100 ms (Can be selected, from 1/100 of the time
axis setting)

Recording length

(*2)

Any setting " “ or preset setting (see below)
- No memory expansion
20, 50, 100, 200, 500 DIV, continuous'™®
- Expanded to 1 M words
20, 50, 100, 200, 500, 1000 DIV, continuous"®
- Expanded to 2 M words
20, 50, 100, 200, 500, 1000, 2000 DIV, continuous"®

Screen - print format

Single, dual, quad screen display

Recording line display

12-color

Waveform magnification/
compression

- Time axis

X1, X1/2, X1/5, X1/10, X1/20, X1/50
- Voltage axis

X 10, X5, X2, X1, X1/2

Waveform storage

Last 500 divisions of data saved in memory “¥
Can be checked by reverse scrolling and reprinted

Print function

Can be set to ON, OFF, or reprint. “¥

Additional recording
function

ON/OFF @

Logging function

Records measured data as digital values

Variable function

Provided

Virtual record function

Provided ©®

*1: Display shows real-time recording data, but printer output is at 20 mm/s.

*2: Set from 1 division to the maximum number of divisions at 1-division intervals
*3: With time axis 10 to 200 ms/DIV, "continuous" is not possible with printer ON.
*4: - No memory expansion: 500 DIV

- Expanded to 1 M words : 1000 DIV

- Expanded to 2 M words: 2000 DIV
*5: Additional recording function (recording data without paper)

- When enabled, the memory is regarded as printer paper. Recording starts at the
end of previous data, without erasing them. When the recording length™ has
been reached, old data will be overwritten.

- When OFF, previous data will be erased. Set to ON if erasing is not desired.

7.4 Recorder Function
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*6: Virtual record function
Although real-time recording to the recording paper is not possible in the high-
speed range (10 to 200 ms/DIV), the waveforms are stored to the memory and can
therefore be monitored on the screen. The last 500 divisions of each waveform"
are retained in memory before the measurement is complete. If the recording
length is not set to "continuous," the printer can also be operated, enabling the
waveforms to be printed out later.

7.4 Recorder Function
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7.5 RMS Recorder Function

Time axis

5, 10, 30 s/DIV
1, 2, 5, 10, 30 min/DIV
1 h/DIV

Time axis resolution

100 lines/DIV (with the printer)

Sampling period

20 rms data/s (200 u s fixed)

RMS accuracy

+3% f.s. (at 50/60 Hz+2 Hz, DC) (fs.=10 DIV)

Measuring object

Commercial power supplies (50/60 Hz), DC

Recording length

Any setting “? or preset setting (see below)

- No memory expansion
20, 50, 100, 200, 500 DIV, continuous
- Expanded to 1 M words
20, 50, 100, 200, 500, 1000 DIV, continuous
- Expanded to 2 M words
20, 50, 100, 200, 500, 1000, 2000 DIV, continuous

Screen ° print format

Single, dual, quad screen display

Recording line display

12-color

Waveform magnification/
compression

- Time axis

X1, X1/2, X1/5, X1/10, X1/20, X1/50
- Voltage axis

X 10, X5, X2, X1, X1/2

Waveform storage

Last 500 divisions of data saved in memory “?
Can be checked by reverse scrolling and reprinted

Print function

Can be set to ON, OFF, or reprint. ™

Additional recording
function

ON/OFF ¥

Logging function

Records measured data as digital values

*1: Set from 1 division to the maximum number of divisions at 1-division intervals

*2: - No memory expansion: 500 DIV
- Expanded to 1 M words: 1000 DIV
- Expanded to 2 M words: 2000 DIV

*3: Additional recording function (recording data without paper)
When enabled, the memory is regarded as printer paper. Recording starts at the
end of previous data, without erasing them. When the recording length (
500 DIV)™ has been reached, old data will be overwritten.

7.5 RMS Recorder Function
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7.6 X-Y CONT Recorder Function

X channel Anyof CH1to 4
Y channel Any of CH 1 to 4 except X channel (up to 3 combinations)
Effective recording 100 mm X 100 mm (10 DIV X 10 DIV)
dimensions
Spatial resolution 25 dots/DIV (with the display)
100 dots/DIV (horizontally), 80 dots/DIV (vertically) (with the printer)
Sampling period Dot display: 300 us fixed
Line display: 300 . s (min.), 25 ms (max.)
Recording time No limit
Interpolation function dot, line
Monitoring function Real time display on screen
Print function Manual print, hard copy
Variable function Provided
Vernier function Provided

7.6 X-Y CONT Recorder Function
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7.7 Recorder & Memory Function (Advanced Version)

Time axis - Recorder
500 ms/DIV
1,2, 5, 10, 30 s/DIV
1,2, 5, 10, 30 min/DIV
1 h/DIV

- Memory recorder
100, 200, 500 x s/DIV
1, 2, 5, 10, 20, 50, 100, 200, 500 ms/DIV
1, 2, 5,10, 30 s/DIV

1, 2, 5 min/DIV
Time axis resolution 100 points/DIV
Sampling period 1, 10, 100 gs, 1, 10, 100 ms (Can be selected, from 1/100 of the time

axis setting)....... recorder
1/100 of the time axis....... memory recorder

Recording length Any recording length " or preset setting (see below)

- No memory expansion * No memory expansion
20, 50, 100, 200 DIV, continuous (recorder)
20, 50, 100, 200, 500 DIV (memory recorder)

- Expanded to 1 M words
20, 50, 100, 200, 500 DIV, continuous (recorder)
20, 50, 100, 200, 500, 1000 DIV (memory recorder)

- Expanded to 2 M words
20, 50, 100, 200, 500, 1000 DIV, continuous (recorder)
20, 50, 100, 200, 500, 1000, 2000 DIV (memory recorder)

Screen - print format Single, dual, quad screen display
Display Switchable between recorder and memory recorder waveforms
Printer output During measurement operation, recorder waveform only. After data

capture, printout of recorder waveform as on display or memory
recorder waveform.

Waveform storage Last 200 divisions of data saved in memory “?
(recorder) Can be checked by reverse scrolling and reprinted
Additional recording ON/OFF ©®

function

Trigger source Timer trigger or off (recorder)

CH1 to CH4, CHA to CHD and external trigger (memory recorder)

Ancillary function Superimposition, sequential save

*1: Set from 1 division to the maximum number of divisions at 1-division intervals
*2: - Expanded to 1 M words: 500 DIV

- Expanded to 2 M words: 1000 DIV
*3: Additional recording function (recording data without paper)

7.7 Recorder & Memory Function (Advanced Version)
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7.8 FFT Function (Advanced Version)

FFT channel mode

1 channel FFT, 2 channel FFT

FFT range setting

133 mHz to 400 kHz

Dynamic range

72 dB (logical value)

Number of sampling points

1000

Frequency resolution

1/400

Antialiasing filter

Automatic cutoff frequency selection linked to frequency range

Analysis channel setting

1 channel FFT, 2 channel FFT for any channel

FFT analysis mode setting

Storage waveform, linear spectrum, RMS spectrum, power spectrum,
cross-power spectrum, auto-correlation function, histogram, transfer

function, cross-correlation function, unit-impulse response, coherence
function, octave analysis ‘

Display format setting

Single, dual screen display, Nyquist display

Windows

Rectangular, hanning, exponential

Display scale

Linear scale, log scale, phase

Print function

As per the memory recorder function, excluding partial print function

Averaging function

Additive average of time and frequency domains (2, 4, 8 to 256
samples)

7.8 FFT Function (Advanced Version)
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7.9 Advanced Version

It is possible to upgrade the basic version to the advanced version, using the
feature upgrade disk available as an option.

Measurement functions

Recorder & Memory (real time recording & high-speed data saving
FFT (frequency analysis)

Computation functions (memory recorder function)

Waveform processing
calculations

Arithmetic operations, absolute value, exponents, common logarithms,
square roots, moving average, 1st and 2nd derivatives, 1st and 2nd
integrals, time axis parallel shift

. Averaging function

Additive averaging, exponential averaging (2, 4, 8 to 256 samples)

Waveform decision (memory recorder function)

M Waveform area
decision

Waveform decision based on reference area for Y-T waveform, X-Y
waveform, or FFT results

Decision modes

Out: fail if any part of waveform is outside reference area
All out: fail if whole of waveform is outside reference area

Stop modes

GO (pass) stop, NG (fail) stop, GO & NG stop
Printer output or waveform save at stop

Decision output

GO and NG outputs on rear panel: open collector outputs (with 5 V
output, active low, pulse width 10 ms min.)

@ Waveform parameter
decision

Decision based on setting minimum and maximum values for
waveform parameter calculation results

Graphics editor

Provided, used for defining an arbitrary reference area for waveform
decisions

Editor commands

Line (straight line segment), paint (filling in), storage (waveform
input), erase (eraser), parallel (parallel displacement), reverse (reverse
video), clear (partial deletion), all clr (screen deletion), undo, save, end

Memory segmentation

Memory segmentation
function

Memory can be segmented among channels.

Numberof segments

Maximum 256
Multi-block
Sequential saving

7.9 Advanced Version
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7.10 Auxiliary Function

Waveform parameter Average value, effective value, peak-to-peak value, maximum value,
calculations time to maximum value, minimum value, time to minimum value,

period, frequency, rise time, fall time, area value, XY area value,
standard deviation

7.10 Auxiliary Function
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7.11 Others

Comment printing

Function, channel, input range, zero position, trigger time, DIV and
other information can be printed.

Cursor measurement
function

Time difference, voltage difference or number of cycles between
cursors A and B, voltage at each cursor, time from trigger

Scaling function

Specifiable for each channel

Comment input function Provided
Display copy function Provided
List * gauge functions ON, OFF
Waveform backup function Provided
Starting status backup Provided

function

Auo setup function

When the power is turned on, settings and a waveform decision area
stored on a floppy disk can be automatically loaded.
(waveform decision area: advanced version)

Auto save function

Provided

Remote control

Start, stop and print control terminals (threshold value: 2.5V =1V,
active low, or terminal short)

Auto-range function

Provided, selects optimum time axis and voltage axis for input
waveform

VIEW function

+ In memory recorder and recorder functions, shows relative positions
of displayed data within recording length and to full-scale point.

 In memory recorder function, when memory segmentation is used,
usage condition of each block is shown (advanced version).

On-line help Pressing the HELP key brings up a brief explanation of procedures for
using the current function or feature.
GP-1B - Complies with IEEE 488.1-1987
- Remote control including input unit is possible.
+ The optional 9558 GP-IB CARD is used.
RS-232C - Complies with EIA RS-232C

- Remote control including input unit is possible.
- The optional 9557 RS-232C CARD is used.

Key lock function

Locks all keys except the KEY LOCK key

LCD back lighting

ON, OFF (with the auto OFF function)

List print function

- Settings output after waveform data print (selectable on/off)
- Output by pressing PRINT key other than on display screen

7.11 Others




168

7.12 DC Power Adapter (9439) Specifications

- Used for operating the unit on DC power.

- Connect DC power adapter output to 8835, and connect DC source (battery
etc.) to adapter input.

- Accuracy at 23°C+57C, 35% to 80% RH after 30-minute warming-up time

- Accuracy guaranteed for 1 year

Input voltage range 10 to 28 VDC
Rated output voltage 24 VDC
Output voltage accuracy 24+1VDC
Rated output current 2.2 A

Efficiency

70% min. (under rated output conditions)

Output over-current
protection

Detected at 110%+15% or -5% of rated output current (output shutoff)

Output over-voltage
protection

Detected at 115% 5% of rated output voltage (output shutoff)

Maximum rated power

80 VA

Operational ranges for
temperature and humidity

Same as the 8835 MEMORY HiCORDER

Temperature and humidity
-ranges for storage

-10C to 50C, 20% to 90% RH (with no condensation)

Operating place

Same as the 8835 MEMORY HiCORDER

Output indication

Output indicated by the red LED

When used together with
AC power supply

When both AC power and the 9439 DC power adapter are connected
to the 8835, AC power has priority.
When AC power shuts off, the 8835 switches to DC.

Dielectric strength

One minute at 700 VDC (between the input and the output, and
between the input and the main unit)

Insulation resistance

100 M Q/500 VDC

Dimensions 152 (W) X 92 (H) X 54 (D) mm
Input cable: 2000 mm =100 mm
Output cable: 300 mm =30 mm

Mass Approx. 770 g

Accessories None

7.12 DC Power Adapter (9439) Specifications
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7.13 System Operation

System operation is explained according to the block diagram.

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

(2) The input unit 8936 incorporates high-speed 12-bit A/D converters which are
connected to the main unit via a photocoupler integrated in each input unit.
Each channel has its own power supply, to assure electrical isolation from the
main unit.

(3) Measurement data stored in memory are processed by the CPU, displayed on
the LCD screen, and output to the printer. Output to floppy disk, the SRAM
card, flash ATA card, GP-IB card or RS-232C card is also provided.

GP-IB card

RS-232C card

Analog unit
Input Photo 2-bit CP
CH1 O~ amplifier AD coupler 3 t CPU
AN
Input
CH2 O+ amplifier| A/D ;Z"ij;r
FD
CH3 O —
CH4 O+
L, /é_ N PC card
o ; Memory control circuit \_
Logic input . \
/ LCD
Logic
probe
\
° Control
4 prObeS ° Stored PC card
RAM for
. memory
g Logic expansion
probe

Block Diagram

7.13 System Operation
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Table 1 (1/2)
Sampling period and maximum recording length for various time axis settings

1. Memory recorder function

Time axis range

Max. recording length (*1)

Sampling period

5000 DIV 10000 DIV (*2) 20000 DIV (*2)
100 us/DIV 1.00 us 500 ms 1s 2s
200 us/DIV 2.00 us 1s 2s 4s
500 us/DIV 5.00 us 25s 5s 10s
1 ms/DIV 10.0 us 5s 10s 20 s
2 ms/DIV 20.0 us 10 s 20 s 40 s
5 ms/DIV 50.0 us 25s 50 s 1min40s
10 ms/DIV 100 us 50 s 1min40s 3min20s
20 ms/DIV 200 us 1min40s 3min20s 6 min 40 s
50 ms/DIV 500 ks 4 min10s 8 min 20 s 16 min 40 s
100 ms/DIV 1.00 ms 8 min 20 s 16 min 40 s 33 min 20 s
200 ms/DIV 2.00 ms 16 min 40 s 33 min 20 s 1h6émin40s
500 ms/DIV 5.00 ms 41 min 40 s 1h23min 20 s 2h46 min 40 s
1 s/DIV 10.0 ms 1h23min20 s 2h 46 min 40 s 5h33min20s
2 s/DIV 20.0 ms 2h46 min 40 s 5h33min20s 11 h6 min40s
5 s/DIV 50.0 ms 6 h 56 min 40 s 13 h 53 min 20 s 1d3h46 min40s
10 s/DIV 100 ms 13h53min20s 1d3h46mind40ds | 2d7h33min20s
30 s/DIV 300 ms 1d17h40min0s | 3d11h20min0s | 6d22h40min0s
1 min/DIV 600 ms 3d11h20min0s | 6d22h40min0s |13d21 h20min0s
2 min/DIV 1.20 s 6d22h40min0s | 13d21h20min0s|27d18h40min0s
5 min/DIV 3.00 s 17d8h40min0s |34d17h20min0s |[69d10h40 min0s

Time axis resolution: 100 points/DIV

(*1): When using one channel only
(*2): When expanded with SRAM PC card

7.13 System Operation
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Table 1 (2/2)
Time axis resolution and maximum recording length for various time axis settings

2. Recorder function

Approximate recording
Time axis range Chart speed time on one roll (30 m) | Time axis resolution
of recording paper
10 ms/DIV 20 mm/s (*1) 30 s
20 ms/DIV 20 mm/s (*1) 1 min
50 ms/DIV 20 mm/s (*1) 2.5 min
100 ms/DIV 20 mm/s (*1) 5 min
200 ms/DIV 20 mm/s (*1) 10 min
500 ms/DIV 20 mm/s 25 min
1 s/DIV 10 mm/s 50 min
2 s/DIV 5 mm/s 1 h 40 min
5 s/DIV 2 mm/s 4 h 10 min 100 points/DIV
10 s/DIV 1 mm/s 8 h 20 min
30 s/DIV 20 mm/min 1d1h
1 min/DIV 10 mm/min 2d2h
2 min/DIV 5 mm/min 4d4h
5 min/DIV 2 mm/min 10d 10 h
10 min/DIV 1 mm/min 20d 20 h
30 min/DIV 20 mm/h 62d12h
1 h/DIV 10 mm/h 125d

(*1): Virtual record

Table 2
Memory capacity and recording length after memory expansion with SRAM PC card

1. Memory recorder function

. Number of divisions per channel
Card capacity gAﬁeen;‘%r){pg?}g%Cr:ty When 1 channel | When 2 channels | When 4 channels
is in use are in use are in use
1 MB 1 M words 10000 5000 2000
4 MB 2 M words 20000 10000 5000

2. Recorder and RMS recorder functions

Card capacity

Number of divisions

1 MB

2000

4 MB

5000

7.13 System Operation
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Chapter 8
8938 FFT ANALOG UNIT
Specifications

8.1 Specifications

Accuracy at 23C£5C (73°F£9°F), 35% to 80% RH after zero adjustment after

60-minute warming-up time
Accuracy guaranteed for 1 year.

Number of input channels

2

Measurement ranges

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

DC amplitude accuracy

+0.4% f.s.

Zero position accuracy

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

Temperature characteristic

Gain: £0.025%f.s./C
Zero position: +0.02%f.s./C (after zero adjustment)

Frequency characteristic

DC to 400 kHz +3 dB (DC coupling)
7 Hz to 400 kHz =3 dB (AC coupling, low cut-off frequency: 7 Hz+20%)

Noise

500 x Vp-p typical, 7560 u Vp-p max. (sensitivity range, with input
shorted)

Common mode rejection
ratio

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

Low-pass filter

OFF, 5, 500, 5 k, 100 k +50% (Hz) -3 dB

Anti-aliasing filter

Cutoff frequency (fc) of 20, 40, 80, 200, 400, 800, 2 k, 4 k, 8 k, 20 k,
40 kHz (selected automatically with anti-aliasing filter ON)
Attenuation is -66 dB min. at 1.5 fc.

Input type Unbalanced (floating)
Input resistance 1MQ+1%

Input capacitance 30 pF£10 pF (at 100 kHz)
Input coupling DC, GND, AC

A/D resolution 12 bits

Maximum sampling speed

1 MS/s (sampling period: 1 xs)

Input terminals

Insulated BNC terminal

8.1 Specifications
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Maximum input voltage

400 V DC max.

Insulation resistance /
Dielectric strength

One minute at 3.7 kVAC between the input units and the main unit, and
between the input units
At least 100 MQ/500 VDC

Maximum rated voltage to
earth

400 V AC/DC (between each input channel and main unit, and between
input channels)

Operational ranges for
temperature and humidity

Same as the MEMORY HiCORDER in which the 8938 is installed

Operating place

Same as the MEMORY HiCORDER in which the 8938 is installed

Temperature and humidity
ranges for storage

Temperature: -10C to 50T (14°F to 122°F)
Relative humidity: 80% RH maximum (with no condensation)

Influence of the radiation
field

+2% f.s. at 3 V/m

Dimensions

170 (W) X 20 (H) X 148.5 (D) mm (6.69" (W) X 0.79" (H) X 5.85" (D))

Mass

Approx. 290 g (10.2 oz.)

Standards applying

EMC  EN55011:1991+A1:1997+A2:1996, Group 1, Class A
EN50082-1:1992

Safety EN61010-1:1993+A2:1995
Pollution Degree 2, Overvoltage Category I
(anticipated transient overvoltage: 4000 V)

8.1 Specifications



8.2 Safety Requirements

A\ DANGER

° The maximum rated voltage to earth (voltage between 8938 input and
8835 frame, and between inputs of other analog units) is 400 V AC/DC.
To avoid the risk of electric shock and damage to the unit, take care that
voltage between 8938 input and 8835 frame, and between inputs of other
analog units does not exceed these ratings.

° The maximum input voltage to the 8938 is 400 V DC max. To avoid the
danger of electric shock or damage to the equipment, ensure that the
applied voltage never exceeds this level.

/\ WARNING I

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

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

/\ CAUTION

* For safety reasons, only use the specified 9197 or 9198 INPUT CABLE for

measurement.

* Before using the unit, make sure that the sheathing on the input cables is not
damaged and that no bare wire is exposed. If there is damage, using the
unit could cause electric shock. Replace with the specified 9197 or 9198

INPUT CABLE.

8835 main unit

8938
FFT ANALOG UNIT 400 V DC max.

400 V AC, DC

8.2 Safety Requirements
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Difference between "400 V AC, DC" and "400 V DC max." indication
400 V AC, DC: Rms value is displayed.
400 V DC max.: Instantaneous value is displayed.

The maximum input voltage is defined as the superposition of DC component
and AC peak.

AC DC DC+AC
+400 V DC _—

-400 V DC

8.2 Safety Requirements
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Chapter 9
Appendix

9.1 Error and Warning Messages

The unit produces two levels of message to indicate problems. These are
distinguished as follows.

Error messages

(1) The "ERROR" indication appears at the bottom of the screen, followed by the
message. This remains until the cause of the error is removed, or the STOP
key is pressed.

(2) If the "beep sound" item on the system screen is set to ON, then the beeper
sounds intermittently while the message is displayed.

Warning messages

(1) The "WARNING" indication is displayed on the bottom line of the screen,
followed by the message, but disappears after a few seconds.

(2) Warning messages also disappear if any key is pressed.

(3) If the "beep sound" item on the system screen is set to ON, then the beeper
sounds once only when the message is displayed.

9.1 Error and Warning Messages
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9.1.1 Error Messages

ERROR 1: Set printer paper.

Printer paper has run out. Reload.

ERROR 2: Set printer lever.

The head up/down lever has been left in the up position.
Lower it.

ERROR 11: Waint printer initiarize.

Make sure that the external printer is ready to print.

ERROR 12: Set printer power on

Make sure that the external printer is connected or the
unit is powered on.

ERROR 13: Paper End

Printer paper has run out. Reload.

ERROR 14: Printer Error.

This indicates an internal printer error.

9.1.2 Warning Messages

No disk is present in the floppy disk drive. Insert

WARNING 70: Insert Floppy disk. one
. Data cannot be loaded, because it is not a set of data
WARNING 71: Cannot load. (not 8835 data) created by the 8835.
. The floppy disk is not a correctly formatted MS-DOS
WARNING 72: Illegal format. disk, or is a 2DD, 640 KB format disk.
WARNING 73: Write Protected. The floppy fiisk is write-p‘rotected.' Change the write-
protect setting or use a different disk.
WARNING 74: Disk full. gi};zre is insufficient space remaining on the floppy
WARNING 75: File is read only. 5111112 cannot be written or deleted, because it is read-
WARNING 76: General failure. Access to disk is no’g possible t?ecause of some low-
level error, such as in formatting or file saving.
WARNING 80: Insert PC card. No card is present in the PC card slot. Insert one.
. Data cannot be loaded, because it is not a set of data
WARNING 81: Cannot load. (not 8835 data) created by the 8835.
WARNING 82: Tllegal format. glhgi PC card is not a correctly formatted MS-DOS
WARNING 83: Write Protected. The PC cargl is Wﬁte—pro§ected. Change the write-
protect setting or use a different card.
WARNING 84: Disk full. There is insufficient space remaining on the PC card.
WARNING 85: File is read only. 511111; cannot be written or deleted, because it is read-
WARNING 86: General failure. Access to card is noig possible l?ecause of some low-
level error, such as in formatting or file saving.
WARNING 90: File already exists. File cannot be saved because a file of the same name

already exists. Change the file name.

9.1 Error and Warning Messages
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WARNING 91: Directory full

Only a limited number of files and directories can be
created in the root directory.

WARNING 92: Directory not empty

The directory is not empty. Delete files in it.

WARNING 93: Disk full

Delete files or use a different media.

WARNING 94: Path name error.

Make sure that the path name does not exceed 127
characters. ‘

WARNING 95: Empty directory name.

Specify a directory name.

WARNING 96: Directory already exists.

A directory of the same name already exists. Change
the directory name.

WARNING 97: 2DD type FD.

The floppy disk is a 2DD media. Select the
appropriate disk format.

WARNING 98: 2HD type FD.

The floppy disk is a 2HD media. Select the
appropriate disk format.

WARNING 99: Conditions for OVERWRITE
are not satisfied.

Set the instrument’s measurement data, file function,
and time axis range settings.

WARNING 201: Set printer paper.

Printer paper has run out. Reload.

WARNING 202: Set printer lever.

The head up/down lever has been left in the up
position.

WARNING 205: Invalid. (START)

The key pressed is not valid, because measurement
operation is in progress.

WARNING 207: AUTO RANGE failure

The auto ranging function has failed. Check the
input signal.

WARNING 208: Cannot SAVE. (Write
Protected)

Move the write-protect tab to the unset position.

WARNING 209: Cannot SAVE. (Disk Full)

Delete files or use a different media.

WARNING 213: Invalid. (MEASUREMENT)

Pressed key is invalid, because parameter processing
is ON.

WARNING 214: Invalid. (Pre Trigger)

The pre-trigger cannot be set, because the additional
recording function is set.

WARNING 300: Cannot START.

Cannot start measurement from SYSTEM screen.

WARNING 301: Invalid (SYSTEM)

The key pressed is not valid on the system screen.

WARNING 324: Ignore in running.
(AVERAGE)

Because averaging is used, waveform processing is
not carried out during the start operation.

WARNING 325: Ignore in running. (WAVE
CALC))

Because a waveform processing calculation is carried
out, vernier adjustment cannot be carried out.

WARNING 327: Invalid. (COMPARISON)

Pressed key is invalid, when waveform evaluation is
being carried out.

WARNING 328: Invalid. (OVER LAY)

Operation is not possible, since the overlay function is
enabled.

WARNING 329: Wrong format for Comparison

Since the format is not SINGLE or XYsing, a
waveform decision is not possible.

WARNING 330: Cannot set. (SHOT too long)

The recording length is too long for the memory
segmentation function or a waveform processing
calculation to be carried out.

WARNING 334: Cannot set. (AVERAGE)

The memory segmentation function cannot be set
together with the averaging function.

9.1 Error and Warning Messages




180

Waveform processing cannot be carried out, because

WARNING 335: Cannot set. (SEQUENTIAL) . .. .
memory segmentation function is active.
WARNING 336: Cannot set. (MULTI BLOCK) Waveform processing canno1§ be .carn(‘ad out, because
memory segmentation function is active.
WARNING 337: Cannot set. (ROLL MODE) Superimpose and waveform §1e01510n cannot be carried
out, because roll mode is active.
WARNING 338: Cannot set. (OVER LAY) Waveform processing c?.nnot be carried out, because
overlay function is active.
WARNING 339: Invalid. (STATUS) On the status screen, the key pressed is invalid.
WARNING 345: Cannot set. (AND logic ’AND’ cannot be set between the trigger sources using
trigger) the logic trigger and the RMS level trigger
: . ’ANDY cannot be set between the trigger sources using
WARNING 346: Cannot set. (AND rms level ) the RMS level trigger and the logic trigger.
WARNING 347: Invalid. (Pre Trigger) When the trigger is not set, the pre-trigger is invalid.
WARNING 348: Invalid. (V-drop Trigger) In the t’1me axis range of 100 ms to 5 min, the voltage
drop trigger is invalid.
WARNING 351: Cannot set. (Free run) T}}e pre-trigger settmg cannot be made, since all
trigger sources are switched off (free run).
WARNING 352: Invalid. (CHAN) On the CHANNEL screen, the key pressed is invalid.
WARNING 353: Cannot set. (time/div:100ms- | The time axis range whithin which the voltage drop
5min) trigger can be used is 100 x s to 50 ms/DIV.
. . When using the memory segmentation function
WARNING 380: No data in Ref. Block (multi-block), there is no data in the reference block.
When using the memory segmentation function
WARNING 381: Ref. block = Using block (multi-block), the reference block and the block
specified by the "using block" item are the same.
Because there is no waveform data present, it cannot
WARNING 382: No waveform data. be displayed. Start measurement operation to
capture data.
The recording lengths are different for the reference
N block and the block specified by the "using block"
WARNING 384: Different Ref. shot. item. Capture data with the recording lengths set the
same.
WARNING 386: Invalid. (RECORDER) In the recorder function, the key pressed is invalid.
WARNING 387: Invalid. (X-Yeont) .In thfe X-Y recorder function, the key pressed is
invalid.
WARNING 388: No comparison AREA No wavgform evaluation area. Create waveform
evaluation area.
The printer cannot be used when the time axis range
WARNING 389: Cannot use Printer. is 10 ms to 200 ms/DIV, and the recording length is
"continuous."
WARNING 390: Cannot set over up level. Setting cannot be higher than upper limit.
WARNING 391: Cannot set under low level. Setting cannot be lower than lower limit.
Recording length cannot be set to higher value
WARNING 392: Cannot set. (Using unit 2ch) because 2 channels are being used. Reduce number of

channels.

9.1 Error and Warning Messages




181

WARNING 396: Out of range. (variable)

The settable range for the variable function (captured
voltage range full-scale value X +500) was exceeded.
When this warning appears, the upper and lower
value setting is automatically changed to be within
range.

WARNING 397: Out of range. (scaling)

POINT was set for scaling and the settable range
(shown on Section 9.4.2) was exceeded.

WARNING 398: A/B cursor positions invalid.

Move A/B cursors to appropriate position.

WARNING 421: Equation contains a syntax
error.

Correct equation.

WARNING 422: Cannot copy the equation.
(Zxx)

Copy function cannot be carried out, because the copy
source equation contains a Z number higher than the
copy target equation.

WARNING 423: Upper value has to be bigger
than lower value.

Upper limit must be higher than lower limit.

WARNING 610: No interface card.

Insert the interface card (PC card).

WARNING 799: Invalid. (shot:CONT.)

Operation is not possible, because the recording length
is set to continuous.

9.1 Error and Warning Messages
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9.2 Glossary

A/D Conversion of an analog quantity into a digital quantity

Aliasing Phantom signal components; a phenomenon that occurs if
sampling frequency is low in relation to the frequency of the
sampled signal (see Section 17.3.2).

Analog Continuous physical quantity such as voltage or current

Attenuator Device for reducing the level of a signal

Bit Smallest unit of binary information

Byte Unit of information. 1 byte is made up of 8 bits.

Channel (CH) Input signal route

Chart Printout of recorded waveform

Chart speed Paper feed rate at which the chart was created

Chassis Metal frame of the unit

Comment A string input by the user. Also measurement conditions and

other information printed for all functions.

Common mode

Voltage between ground and measurement input line

Cutoff frequency

Point where the filter output amplitude is 1/v2 of the input.

Digital

Discrete physical quantity

DIV (division)

Increment on display or printout

Dynamic range

Ratio of maximum vs. minimum amplitude that can be
displayed

File A collection of data on a medium such as tape
LED Abbreviation of "light-emitting diode"
Logic-level Waveform expressed as High and Low level

Low-pass filter

Filter that passes through only signals below a certain
frequency

Memory A device for storing digital data

MS-DOS Personal computer operating system. MS-DOS is a registered
trademark of Microsoft Corporation.

Offset Amount of shift in relation to 0 V when scaling is used

Position When referring to the position of the waveform along the
voltage axis on the display, this refers more precisely to the
origin, that is the position corresponding to 0 V.

Pre-trigger The condition of the signal before triggering occurred

Probe Signal line for supplying the signal to the input

PT Abbreviation of (voltage) "potential transformer"

Recording length -

Total amount of sampling data expressed as number of
increments

Ripple component

AC component of noise

9.2 Glossary
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Sampling

Measuring an analog waveform at regular intervals
( = Appendix 2.1)

Sampling rate

Rate at which sampling carried out; sampling frequency

Scaling

Conversion of voltage value into a specified unit

Storage

Storing measurement data in the internal memory

Thermal head

Print head of thermal printer

Threshold value

When turning an analog signal into a logic signal, the level at
which the measured value is divided between High and Low.

Trigger

An event that causes a certain action (such as starting or

stopping a measurement) to happen.

Unbalanced input

Using a two-pole input in such a way that one pole carries the

signal referenced to the other pole

Word

A unit for expressing digital data. The digital data for one input

signal point after conversion.

9.2 Glossary
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9.3 Reference

9.3.1 Averaging Equations

For time axis averaging, summing averaging is synchronized by the trigger.

If trigger synchronization is not performed, the results will be meaningless.
Unlike time axis averaging, results are valid also if no trigger synchronization
is used. But if the characteristics of the input waveform allow triggering,
using the trigger for synchronization is recommended.

B Summing averaging
Captured data are added sequentially and the sum is divided by the number
of samples.

Equation: A, ={(n-DA, ;+Z,} /n

n . Averaging count
A, | Result of n times averaging

Z, . n-th measurement data

B Exponential averaging
Most recent data are given greatest weighting, and the weighting of older data
is reduced with an exponential function.

Equation A, ={(N-1A, ;+Z,}IN

N . Specified averaging count
n . Averaging count
. Result of n times averaging

Z, . n-th measurement data

B Peak hold (frequency axis: FFT)
The specified number of samples are captured, and the peak value is held
(stored) for each frequency.

9.3 Reference
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9.3.2 "2-point Method" Scaling Equation

Y={(SCy-SC )/ (Vyg-V )} X+{(Vyg XSCy -V, XSCy )/ (Vy-V.)}
Vi . Voltage high point SCy . Scaling high point
V. . Voltage low point SC; . Scaling low point

The ranges for the parts enclosed in dotted lines are as follows.

-9.9999F+9 = | | value of enclosed part = -1.0000E-9
{ | value of enclosed part = 0
+1.0000E-9 =< | | value of enclosed part = +9.9999E+9

- When a setting outside of the above range is attempted, a warning
indication is given and the setting becomes "converted value" = "voltage
value" (no scaling).

- For channels in which waveform processing result data are recorded, only
the unit is valid (scaling is invalid).

- The scaling value is used for the gauge scale, upper and lower display
limits, and for A/B cursor readings.

9.3 Reference
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9.3.3 Details on Operators

This section describes the operators used in waveform operation. The
parameter "b," shows the operational result, and "d;" shows the source
channel, respectively, in which "i" indicates the serial number of data.

(1) The four arithmetical operations (+, —, *, /)
According to the operators set, the four arithmetical operations are performed.

(2) Absolute value (ABS)
[ Equation ]
bi B l di l (l = 1, 2, n)

(3) Exponential (EXP)
[ Equation ]
b,=exp(d;) i=12, .. n)

(4) Common logarithm (LOG)

[ Equation )

When d; >0, b; =log;d;

When d; =0, b, = - (overflow value is output)

When d; <0, b,=log,yld; | (i=12, .. n)

[Reference] Use the following equation to convert to natural logarithm:
LnX = logeX = log10X / log10e
1/ loglOe = 2.33E + 0

(5) Square root (SQR)

[ Equation ]

When d; 20, b,=/ d;

Whend; <0, b,=-/ 1d1¢=12,..n)

(6) Moving average (MOV)
[ Equation ]
i+k/2
b;=1/k 2 dt(i=12 ...n)
t=i-k/2
dt . t-th data of source channel
k : number of poinits for averaging (1 to 4000)

[Reference] 1 DIV = 100 points

(7) Parallel displacement on time axis (SLI)

Shifts the value on the time axis by a certain number of points.

[ Equation )

b;=d;.,=12,...n)

k . number of points for averaging (-4000 to 4000)

[Reference] After shifting the waveform, the part right or left without source
channel data becomes 0 V. 1 DIV = 100 points

9.3 Reference
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(8) Differentiation once (DIF)

(9) Differentiation twice (DIF2)

- 1st and 2nd differential are calculated using the 5th-order Lagrange
interpolation equation, whereby data from a range of five surrounding
points are used to determine the value of the current point.

- Data corresponding to sample time ¢; - ¢, are taken as d; - d,, and used for
calculating the differential.

[Reference] When the input voltage becomes small, processing results will

show little variation. In such a case, apply the MOV operator.

[ Equation for 1st differential ]

Point t; b, = (-25d; +48d, -36d; +16d, -3d;)/ 12h
Point t, by = (-3d; -10d, +18d 5 -6d, +d5) [ 12h

Point t3 by = (d;—8d,+8d,—ds)/12h

v

Point t; b, = (d; -8d;.; +8d,,; -d;,5)/ 12h

!

Point t, 4 b,.5 = (d,4-8d,5 +8d,;-d,)/12h

Point t,; b,,=(-d, +6d,s-18d,, +10d, ; +3d,)/ 12h
Point t, b, = (3d,.4 -16d, 3 +36d,, 5 -48d, ; +25d,)/ 12h
b; to b, . data of calculation result

h= At . sampling period

[ Equation for 2st differential ]

Point t; b, = (35d; -104d, +114d, -56d, +11d,)/ 12h*
Point t, by = (11d; -20d, +6d; +4d, -ds)/ 12h*

Point t; by = (-d; +16d, -30d; +16d, -ds) | 12h*

{

POlnt ti bi = (-di-Z +16di_1 '30di +16di+1 'di+y/12h2

|

Point t,5 b, 5 = (-d, 4 +16d,, 5 -30d,,, +16d, ; -d,) | 12h°
Point t,, b, , = (-d, , +4d, 5 +6d, , -20d, ; +11d,)/ 12h*
Point t, b, = (11d, , -56d,, 5 +114d, , -104d,, ; +35d,)/ 12h*

(10) 1st integral (INT)

(11) 2nd integral (INT2)

- The 1st and 2nd integral calculation uses the trapezoidal rule.
- Data corresponding to sample time ¢, - £, are taken as d; - d, and used for

calculating the integral.

[ Equation for 1st integrall

Point t; 1, =0

Point ty I, = (d; +dy)h/2

Point t3 I = (d; +do)h/2 + (dy +dz)h/2 = I, + (dy +d3)h /2

v ;

Point t, I, =1,;+ (d,; +d,)h/2

I, to I, . processing result data

h= At . sampling period

9.3 Reference
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[ Equation for 2st integral)

Point t; I, =0

Point ty II, = (I; +I)h/2 ,
Point t3 I3 = (I; +I)h/2 + (Iy +Ih/2 = I, + (I +I3)h/2
!

Point ¢, I, =11, , + (I,; +I,)h/2

11, to II,, . processing result data

(12) Sine (SIN)
[ Equation }
by=sind) =12, .. n

(13) Cosine (COS)
[ Equation ]
b;=cos(d) =12, .. n

(14) Tangent (TAN)

[ Equation ]

b,=tan(d) i=12, ...n)
10 £ b, < 10

(15) Arc-sine (ASIN)

[ Equation )

b,=n/2 d; >1

b, =asin(di) -1 =d, =1
bj=-n/2 d;, <1

(16) Arc-cosine (ACOS)

[ Equation )

b, =0 d; >1

b,=acos(di) -1=d;,=1

b= = di<-1G6=12,...n

(17) Arc-tangent (ATAN)

[ Equation ]

b,=atan(dt) i=1,2, ... n)

[Reference] The unit for the Trigonometric and inverse trigonometric
functions (12) - (17) is rad (radian).

9.3 Reference
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9.3.4 FFT

FFT stands for Fast Fourier Transformation, which is a calculation method
used to decompose a time-domain waveform into frequency components.
By performing FFT calculation, various calculations can be performed.

° Concept of time domain and frequency domain

The signals measured by this memory recorder have values which correspond
to time, that is the signals are functions of time.

Waveform in the figure below is an example of such a signal.

Signals which are expressed as a function of time are called time domain
signals.

In reality, a signal consists of a number of sine-waves of different frequencies,
called frequency components, which combine to create the final shape of the
waveform. Expressing waveform the source signal, as a function of its
frequency components yields a frequency domain representation.

Often, the characteristics of a signal which cannot be easily analyzed in the
time domain, can be clearly revealed by the frequency domain representation.

4

Time domain

Frequency domain

9.3 Reference




190

e Fourier transformation and the Inverse Fourier transformation

The following equations define the Fourier transformation and the Inverse
Fourier transformation.

Fw)=S[f(t)] =] f(t) -exp(~jwt)dt @

ft) =S NE (W) = %fﬁ:F(w) exp(jwt)dw @

The function F(w )generally results in a complex number, and can be
expressed as follows.

F(w) = |[FW)]. exp(jo(w)) = |[F(w)|£o(w) @
| F(w)|: Absolute value spectrum of f(t)
¢ (w): Unit spectrum of the phase of f(t)

When conversion is made from the time domain to the frequency domain, the
magnitude information and phase information are clearly expressed as
indicated in equation (@). The figure below shows F(w ) in vector form.

Imaginal
A
Flw)

N

%
> \qﬂ(w)

> Real
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° Application of Fourier transform (transfer function, unit-impulse
response)

As an application of Fourier transform, this section describes a steady-state
response in a static linear system.

fin(t) h(t) fout(t)
lnpu’[ e - Ou’(put
Fin(w) H(w) Fout(w)

Stationary Linear System

fin(t): time function of input (source signal)
fout(t): time function of output (response function)
h(t): unit impulse response of linear system

t,r: time

fout(t) = [ S fin(r) - h(t —1)dr  ®

The relationship between the input and output is expressed as follows:
This indicates that the response of the linear system can be determined just
by knowing the unit impulse response h(t) of the system.

In the frequency domain, Fin(w ), Fout(w ), H(w), and w are defined as
follows :

Fin( w ): Fourier transformation of fin(t)

Fout( w ): Fourier transformation of fout(t)

H(w): Fourier transformation of h(t)

w: Angular frequency

Fout (w) = Fin(w) H(w) ®

Therefore, when fin(t) and fout(t) are measured, the system transfer function
H () and the unit impulse response h(t) can be obtained by performing an
FFT operation and an inverse FFT operation.

9.3 Reference
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e Aliasing

When the frequency of the signal to be measured approaches the sampling
frequency, beyond a certain point the measured signal frequency will be lower
than the actual signal frequency. In such a case, frequency components that
do not exist will appear in the waveform along the frequency axis. This
phenomenon is called aliasing, and it occurs if sampling is carried out at a
frequency lower than the so-called Nyquist frequency determined by Nyquist’s
sampling theorem.

Sampling theorem

Fs =2:Fmax O
Fmax: Highest frequency component to be measured
Fs: Sampling frequency (Nyquist frequency)
- In order to be able to restore the original waveform from the sampling data,
the sampling frequency must be at least twice as high as the signal frequency.
- If sampling is carried out at a frequency lower than the Nyquist frequency,
frequency components above 1/2 of the sampling frequency will be aliased to
lower frequencies, and the measured signal will appear to contain frequency
components that actually do not exist.

Time domain Frequency domain
fit) 4 F(w) 4  Section
observed on
screen

Y

Input signal \/\/ > . F+\
max  ggrp @

e A S B

Fs > 2-Fmax

Y

A\

Fs > 2-Fmax * \\‘l_}»}\l l,’l >t

N P T N S B

Fs < 2-Fmax

Fs < 2-Fmax
1 1
] 1
1 I
~ i 1
_ N 1 1
// SN LY \ ,' ] A ]
/I \ / ! !
Fs < 2-Fmax - ~ v 7 t . - >
\_x‘\{ K Overlapped parts seem folded back
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e Anti-aliasing filter (A.A. Filter)

- If the input signal is regarded as having an unlimited bandwidth, aliasing
distortion is an unavoidable consequence of sampling.

* For an FFT operation, a consequence of aliasing distortion is that a number of
frequency spectra appear that do not actually exist in the original input

signal.

- This problem can be solved by passing the input signal through a low-pass
filter whose cut-off frequency is one-half the sampling frequency before

sampling

. This filter is referred to as an anti-aliasing filter.

- The 8938 FFT ANALOG UNIT available for the 8835 has such an
anti-aliasing filter.

When an anti-aliasing filter is not used

+18dB

G1:LIN
v LOG-MAG
%: LOG-Hz
wl:CH1

+2.5000Y

F2:5TR
yvi{Linear}
w: (Timel

w2:CH1

-2.5088Y
+8

These spectra are caused by aliasing distortion of frequency components
which are higher than half the sampling frequency of the A/D converter.
They do not exist in the original input signal, yet they appear in the spectrum.

Since an anti-aliasing filter is not used for this square wave, a sharp edge
is observed through a wide-band ampilifier. The edge of the square wave
contains very high-frequency components.

oo T igg.ems
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When an anti-aliasing filter is used

Spectra caused by aliasing distortion are clearly eliminated.
The graph shows only the actual spectrum of the input signal.

+104B

G1:LIM

yi LOG-MAG

%: LOG-Hz
'w‘l : CH].

-78dB
16Hz

+2.50080Y

[2:5TR
yi{Linear)
wi (Time)

w2 :CH1

-2.5600Y ! : / : : 5 : :
+0.000s +160.0ms

Due to the sharp cut-off characteristic of the anti-aliasing filter,
the edge of the square wave contains a ripple.

9.3 Reference
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e Window processing

Fourier transform is defined as the integration from negative infinity to
positive infinity, but in actual measurement this calculation is not possible.
Therefore only a limited segment of the continuous signal is taken for
processing. This is called window processing.

The FFT algorithm assumes that the data of that limited segment are
repeated and defines the input signal using a periodic function for determining
the frequency spectrum.

Depending on the phase at the start and end of the stored waveform, there
may be a difference between the waveform as calculated by FFT processing
and the actual input waveform.

Number of specified points

VIRVERAVEVE

Waveform as calculated
by FFT processing

AN A [
\VARAVARVAIRV/
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Leakage error

When the signal waveform as assumed by the FFT algorithm and the actual
waveform are different, the processing result will contain an error. This error
is called the leakage error.

Window function

- When a limited segment of the input signal is captured, a function can be

applied to reduce the leakage error.

- This function is called the window function.
- To minimize the leakage error, a suitable window should be chosen which

matches the type of input signal.

- Possible window types include rectangular, Hanning, exponential, flat-top,

minimum, force, etc. In the 8835, three window functions (rectangular,
Hanning, exponential) are available.

- Generally, the rectangular window function is most useful for single

waveforms, the Hanning window function for continuous waveforms, and the
exponential window function for attenuated waveforms.

* Rectangular window

-
«— Stored waveform

Input waveform

Waveform assumed by A A LA AL /\N\

FFT processing

\ 4

Rectangular window

Waveform after window
processing
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* Hanning window

____________

— AANANS
V.V

____________

e\ WA VY
AVAVARVAVERVAVE

Hanning window

Waveform after window JAN /\ N

processing AVARVEZRVARVENVARVE

* Exponential window

Input waveform {\ /\ AW
V \/ V \VARV
Waveform assumed by /\ A I\ /\
FFT processing AW AW A ~n

Exponential window K

Waveform after window /\ /\A/\*/\ AAA ]“ o
processing V V VL V -
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9.4 To Users of 8835 ROM Version Earlier Than 2.00

The following functions are added to the 8835 equipped with ROM version
earlier than 2.00 after the 9540 FUNCTION UP DISK is installed.

- Zoom function

- Vernier function

- Continuous X-Y plot

- Display colors setting

- External printer

9.4 To Users of 8835 ROM Version Earlier Than 2.00
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9.4.1 Zoom Function

(Memory Waveform Only in the Memory Recorder Function and
the Recorder and Memory Function)

This function divides the display screen into two screens (upper and lower),
and allows the waveform on the upper screen to be magnified along the time
axis and displayed on the lower screen.

In the recorder and memory function*, the following operations are required.
1. Capture the waveform in the recorder and memory function.

2. Change the function to the memory recorder function.

3. The memory waveform is continuously relayed.

4. Zooming affects this waveform.

Method Screen: DISPLAY

MEMORY  108us shot: 260y csr:0FF *98-86-05

11:52:30
trigs AUTO

CH1 : LEVEL
BiB@W

o 20%

Laled

chi: [l OFF
200mvx 1 49%

chz: -- OFF ch3: -- OFF ch4: -~ OFF Zoom
18mvx 1 50% SOuex 1 50% SOuex 1 50%

1. Press the| DISP | key to call up the DISPLAY

screen.

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

3. Use the function keys to select zoom.
@: Time axis direction magnification up
: Time axis direction magnification down

Cﬂﬁ}iﬁ R . .
&3 |2 Zoom function is used.

zoom

When the zoom function is selected, the

Standard screen

Magnified range

display is split into two horizontally tiled
screens.

The waveform before the zoom mode was
activated is displayed on the upper screen
(standard screen). The lower screen shows
the zoomed waveform (zoom screen).

MEMORY|  108us EH shot: 2600 csr:0FF *98-06-05

11:53:27

S "

il

I

il

[ HEH

i

f Y

IR
1

vy

[ A

Aol

of BT I I
A
Vo

\
ISR LSO SRR Y WO Y B
[ A

\_J
/ \ \./ / \ \J
7 Y

chi: [ OFF
200> 1 49%

chz: -- OFF ch3: -- OFF ch4: -- OFF
10mvx 1 508% SBuex 1 50% SOuex 1 50%

4. Use the JOG control or the function keys to
set the magnification ratio.
The lower screen’s display magnification is
always larger than the upper screen’s display
magnification.
{ } brackets on the upper screen indicate
the waveform range displayed on the lower
screen.

Zoom screen
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: Time axis direction magnification up

: Time axis direction magnification down
Franny

== |: Enables operations on the standard screen
e .
"": Enables operations on the zoom screen

: Terminates the zoom function

5. To terminates the zoom function, press the
function key [close]. '

- The A/B cursors can be used only for the waveform on the lower screen.
- During the zoom function, pressing the | PRINT | key prints the waveform on

the lower screen. (The waveform becomes that of the one screen display. If
the A/B cursors are used, partial print is applied.)

- The time axis direction magnification indicates the magnification in relation
to the original waveform both in the case of the standard display and the in
the case of the zoom display.

- The display magnification of the lower display can only be set at a value
that exceeds the magnification of the upper display. (E.g., if the upper
magnification is X1, the lower can only be set to X2, 5 or 10. If the upper is
X 10, this should be decreased to X5 and the lower set to X10.)

- Scrolling the waveform with the jog button is executed on the lower display.
When the lower waveform is scrolled, the brackets indicating the range of
the upper display also move. ;
(When the lower waveform is scrolled beyond the range indicated at the top,
redisplay the upper waveform. Display it so that the range displayed at the

 bottom is at the center of the screen.)

- When the zoom function is used, the logic waveform display positions are
indicated on the screen provided they are 1 to 4. If 5 to 8, the positions are
not indicated.

9.4 To Users of 8835 ROM Version Earlier Than 2.00
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9.4.2 Vernier Function

- Using fine adjustment, the input voltage can be matched to a desired reading.
- For example, an actual input voltage of 1.8 V can be converted to a 2.0 V

reading.

Method Screen: DISPLAY

MEMORY  506s X1 shot: 2008 csri+ B AICHL *98-06-95
" T e 12:14:01
e trig: AUTD
CHI : LEVEL
o008
: 284

[

ATAVTAYRN/A

\

¥
yer

OFF

5 ier
|
ch2: -- OFF ch3: -- OFF chd: -- OFF vernier &

chi: :
200m>|l_56% 16mvx 1 50% S0ucx 1 50% S0uex 1 50%

VAN

1. Press the key to call up the DISPLAY
screen.

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

3. Use the function keys to select the vernier
function.
Use A to magnify and 37 to compress. The
adjustment range is from 1/2 to 2 times of
the original waveform.

Displays the magnified waveform.

Displays the waveform with no
vernier scaling.

L X (D]

Displays the compressed waveform.

( noTE )

processing™.

: Cancels the vernier function. (The original
waveform returns.)

#{+%4| . Magnifies the waveform.

vernier £

Hl+~]]: Compresses the waveform.

verniey ¥

The vernier function is not applicable to a waveform after waveform

*. Advanced version

Example: Changing a 1.8 Vp-p waveform to a 2.0 Vp-p waveform

The actual captured waveform

MEMORY 2ms x1 shot: 2000 cer:t 4B A:CHI B:CHI ’?%T???

1
A Bt B
[v=-908/ V= 998 v= 18V

trig:SINGLE
CH1 = LEVEL
9600V

1
b1 JE 4

/\\[/\\\/

Adjusted to 2 Vp-p using the vernier function.

VENDRY 2ms X1 shot: 2600 csr:d f-B A:CHL B:TH1  98-96-1%
12:18:21
At B: B8
- - Rl cRY trigiSINOLE
oHL+ LEVEL
85060\’
£

A N AL S
S V]

\
|
=
=
|
|
=
=
;| |@ =
:
:
:

fuiid
4+
Cid

&
.3
s

chi: [ OFF ch2: -~ OFF ch3: -~ OFF chd: -~ OFF
Soonvx B 56% lov> 1 50%  206mx 1 50%  208m/x 1 50%

X
T—d
-
]
—
-
—

+
g

-

chi: Bl OFF ch2: -~ OFF ch3: -~ OFF cha: -~ OFF
Soonia f_50% inx 1 56%  206mV 1 567 20@ax 1 50%
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9.4.3 Continuous X-Y Plot

- Setting the display format to X-Y allows X-Y waveforms to be combined
continuously.

- Selecting the X-Y display format changes the setting screen as shown in the
figure below.

(STATUSD) RECORIER "95-06-5 1. Use the function keys to select the display
format.

: Single
door e : Dual
=)

: Quad
- XY (dot)

QuRd
= 1©] |: XY (line)
et KY{ine)
xY{dine) ]
(STAUSD) RECORIER 98905 2. Select whether or not to clear any existing X-Y
plot.
2 l: Do not clear the display window. The new
format : XY dot recording is overlayed the existing one.
aples clear = 5 : Clear the display window.

RECORDER csr:0FF *98-06-16
T 15:48:44

trig:SINGLE
CHL : OFF

disp clr
OFF

chl: BB OFF ch2: E& OFF ch3: @ OFF chq: B OFF
imvx 1 50% imdx 1 56%  200nx 1 56%  208avx 1 58%

9.4 To Users of 8835 ROM Version Earlier Than 2.00



203

(CHANELL) RECORDER *96-00-5 3. Press the | CHAN | key to call up the CHANNEL
Tl SE L L g e screen (page 1).
1HE X 1@myvrowx 1 ( 18mV)  49% Lhg: OFF . .
Ao - st FFT S OFF 4. Specify the X-axis channel.
28 @ gomime d ¢ S0t o D Move the cursor to the channel to be used as X
SE Y SQuesmwx 1 ( Sl 5@%  OFF R axis, as shown at left.
( -25Bue~  250ue) strain
4E Y Bouewx 1 ( Sue) 50T 'weOFF @ Use the function keys to select X axis.
{ -250uwe~  250mc) strain
chA  POS:1 chB P0S:2 chC P0S:3 chD P0S:4
1 - 1 - 1= 1
2 - 7 - 2 - 2 -
3 - § - 3 -
PR i - i - -
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9.4.4 Setting the Display Colors

Method Screen: SYSTEM (SETUP)

- Serves to set the display color.
- The display color can be selected from among the display colors 1 to 8 and
the customer color 9 which can be set as desired.

(SYSTEML) SET UP
use channel chi-4
start backup OFF
grid type STANDARD
channel marker CH MNo.
time value TIME
list & gauge OFF
printer density STANDARD
back light saver : OFF
display color
beep sound i)
language ENGLISH

*98-86-05
11:35:41

: Display color number up
: Display color number down

G2

= Call up the custom setting screen
di

Custom setting (setting the color as desired)

Tixed char BIRY
back ground R:8

G:7 B:7
G:8 B:3

setting char HR:
frame BHR:

7 B:8
9 B:0

arid
wave color 1
wave color 2
wave color 3
wave color
wave color
wave color
wave co%

wave colorl@
wave colorll
wave colori?

fixed char
setting char
back colar
frame

WO DWDO 79707070000 000
UL e0Ul 2606005USLNDL
DD OO0 OORDRDNHRDRDODE
LAY Pell 0650 eUusuln
DWWo WO 0o O oo D TD 0D U0 OB D 00 00 00
LUE 56U SeHoedULLUSSSHL

ABcursor ER:
cursor read EIR:
HER:

calc.results

7 G:
? G:
o

: 199mv

*98-86-85
11:37:42

custom set

base color
coLo

gui
HR:7 G:7 B:0

3

Bl H3 Eu&

JCHd Lue ]

+ou

ROBH
..‘..596@ ,.:.9,6.-..,5 BBWJ;..‘.JB.@ ..........

9. BBGBF 66

Dt Bn mmgg BB,

error char BR:7 G:8 B:8

NOTE

1. Change the R.G.B. setting values of each
item on the screen.

2. Move the flashing cursor to the item for
which you want to change the setting
values, and use the JOG control or the
function keys to make the settings.

3. The setting values inside the window applies
to the colors of the particular window.
When a value is changed, the color of the
area corresponding to this item changes.

@: Value up
m: Value down

: Exit from the custom setting screen

- When system reset is executed, set colors are initialized and become the
same color as that of display color 1.

- Only one customer color type can be set as desired.
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9.4.5 External Printer

Method

- It is possible to output to the external printer by setting the output

destination to the external printer.

- The optional 9559 PRINTER CARD is used.

Screen: SYSTEM (INTERFACE)

(SYSTEM4)

INTERFACE "45-06-17 . Output to internal printer.

19:59:19

COPY QUTPUT :
PRINT DUTPUT:

[EXTERN
control code :

: Output to external printer.
FLOPPY DISK MOND EX-PRINTER

interface :

NOTE )

When the external printer is the output destination, select the control code.
: Uses ESC/P as the control code.
: Uses ESC/P raster as the control code.

When the external printer is the output destination, select the color of the
output destination.

: Output color data.
: Output monochrome data.

Select the printing size.

: Print normal size.
: Print at 1.5 times magnification.

Even if the information that has been input using the | PRINT | key is to be
output to the external printer, automatic printing or real-time printing is
performed on the internal printer rather than the external printer.

9.4 To Users of 8835 ROM Version Earlier Than 2.00
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9.5 Size of a Waveform File

9.5.1 Binary Data

In the memory recorder function (% .MEM)
Size of a file = 512 (4 + number of analog channles + number of logic probes) + (2 X

(number of analog channels + (number of logic probes + 1) /2) ) X
recording length X 100

Number of logic probes
0

Number of analog channels

Recording length
20
50
100
200
500
1000
2000
5000
10000
20000

2,003,588
2,003,074

Number of logic probes
1

Number of analog channels

Recording length
20
50
100
200
500
1000
2000
5000
10000
20000

9.5 Size of a Waveform File
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Number of logic probes

2

Number of analog channels

Recording length
20

50
100
200
500
1000
2000
5000
10000
20000

1,805,641

1,405,127
2,504,613

Number of logic probes

3

Number of analog channels

Recording length
20

50
100
200
500
1000
2000
5000
10000
20000

Number of logic probes

4

Number of analog channels

Recording length
20

50
100
200
500
1000
2000
5000
10000
20000

Memory expanded

{o 1 M words

1,606,152 | 2,006,666

Note: Four logic channels are assigned to each probe.
Unit: byte

9.5 Size of a Waveform File
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In the recorder and RMS recorder functions (* .REC, * .RMS)
Size of a file = 512 (4 + number of analog channles + number of logic probes) + (4 X

(number of analog channels + (number of logic probes) X recording length X 100

Number of logic probes

0
Number of analog channels
Recording length 0 1 2 3 4
20
50
100
200
500 20
1000 403,076 803,592 1,204,108 1,604,624
2000
Number of logic probes
1
Number of analog channels
Recording length 0 1 2 3 4

20

50

100

200

500

1000

2000

Number of logic probes
2
Number of analog channels
1 2 3 4

Recording length
20

50

100

200

500

1000
2000

Number of logic probes

3
Number of analog channels
1 2 3 4

Recording length
20

50

100

200

500

1000
2000

l 304,099 704,615| = 1,105,131 1505647 1,906,163

9.5 Size of a Waveform File
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Number of logic probes

Recording length
20

50

100

200

500

2000

Memory expanded

to 1 M words

Note: Four logic channels are assigned to each probe.

Unit: byte

4
Number of analog channels
1 2 3 4

S (@,
1000 l 404,612 805,128 1,205,644.-+:1,606,160 | - 2,006,676

9.5 Size of a Waveform File
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9.5.2 Text File
In the memory recorder function (3 .TXT) (Reference values)
Size of a file = header portion + data portion
Size of a header portion = 170 + 27 X number of analog save channles + 64 X number
of logic save units

Size of a data portion = (14 + 13 X number of analog save channles + 9 X number of
logic save units) X (recording length X 100 + 1)

Number of logic probes
0

Number of analog channels

Recording length
20

50
100
200
500
1000
2000
5000
10000
20000

10,600,304 | 13,200,344

20,000,264

27,000,224

Number of logic probes
1

Number of analog channels

Recording length
20

50
100
200
500
1000
2000
5000
10000
20000

12,400,377

24,500,337

| 23,000,257 | 36,000,207

9.5 Size of a Waveform File
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Number of logic probes
2

Number of analog channels

Recording length
20

1000 :
2000 ' 14,200,450 | 16,800,490
5000 29,000,410

Number of logic probes
3

Number of analog channels

Recording length
20

50

100

200

500

1000

10000
20000

Number of logic probes
4

Number of analog channels

Recording length
20

50

100

200

500

1000
2000
5000

10000 50,000,476 | 63,000,516

20000

Memory expanded

to'1 M words

Note: Four logic channels are assigned to each probe.
Unit: byte

9.5 Size of a Waveform File
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In the recorder and RMS recorder functions (% .TXT) (Reference values)
Size of a file = header portion + data portion
Size of a header portion = 170 + 64 X number of analog save channles + 165 X number
of logic save units

Size of a data portion = (14 + 26 X number of analog save channles + 18 X number of
logic save units) X (recording length X 100 + 1)

Number of logic probes
0

Number of analog channels

Recording length
20

50

100

200

500

1000
2000

Number of logic probes
1

Number of analog channels

Recording length
20

50

100

200

500

1000
2000

Number of logic probes
2

Number of analog channels

Recording length
20 '
50

100

200

500

1000

2000

9.5 Size of a Waveform File
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Number of logic probes
3

Number of analog channels

Recording length
20

Number of logic probes
4

Number of analog channels

Memory expanded
to 1 M words

Note: Four logic channels are assigned to each probe.
Unit: byte

9.5 Size of a Waveform File
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9.5 Size of a Waveform File
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