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Introduction

e Thank you for purchasing this LeCroy instrument.

 Please read this manual before using the instrument, then keep the manual handy
future reference.

» To ensure safe operation of this instrument and to prevent injury to the user or dama
to property, read and carefully observe the warnings and cautions in the followin
section.

 This operation manual mainly describes notes on use, operation method, exemples
use and performance, RS-232C and GP-IB remote control.

Note

 Parts of the contents of this manual may be modified without notice for improvement:
in performance and functions.

e Reproduction or reprinting of the contents of this manual without prior permission from
LeCroy is prohibited.

e The TFT color LCD contains cold cathode fluorescent lamps. Observe local ordinance
and regulations when disposing of the LCD.

e Windows and MS-DOS are registered trademarks of Microsoft Corporation.

 For questions about this instrument, contact LeCroy at the address listed at the end
this manual or our sales agent.

Revision History

May 2000: 1st edition

KML038221 A551-214501(B)
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Safety precautions
To ensure safe operation of this instrument and to prevent injury to the user or damage to

property, read and carefully observe the warnings and cautions in the following section
and associated symbols marked on the panel diagrams.

Definitions of warnings and cautions used in this manual

Incorrect operation or failure to observe the warning may result in death

A Warning or serious injury.

c Caution Incorrect operation or failure to observe the caution may result in injury or
damage to instrument.

Explanation of the symbols on the panel

Symbol Description

Symbols used throughout the manual together with descriptions, to protect
the operator from injury and this instrument from damage.

Indicates that this is a frame or chassis terminal.

Power ON

A Indicates that there is a danger of electric shock
d) Stand by

STAND BY : Standby mode is set when the main power supply of this instrument is
turned OFF.

ii



Read the following safety information.

A Warnings

Installation

» Do not use in an environment with explosive gases. It may cause an explosion.
u

« If you notice smoke, foul odor or abnormal noise, immediately stop measurin:; to
avoid electric shock or fire. Turn off the instrument to be measured and
disconnect the power cable from the power outlet. Please contact LeCroy aﬂ the
address listed at the end of this manual or our sales agent. Do not attenpt to
repair the unit yourself.

Power Supply

e Always use this instrument only within the rated operating voltage. If used ower
the rated range, electric shock, fire or failure may occur. The range of operamng
voltage is stated on the rear panel.

This instrument runs on single-phase, 115V (90 to 132 V) or 220 V (180 to 25(=V)
AC power source at 45 to 66 Hz. No voltage selection is required, as the instrugnent

automatically adapts to the line voltage. :

Use a 3-prong grounded power cord. By connecting the attached 3-prong pEwer
cord to a 3-wire receptacle, the grounding wire of the power cord is connected to
ground. If this is not done, an electric shock or instrument damage could reﬁult
When supplying power from a 2-wire receptacle using a 3-prong/2-prang
conversion adapter, connect the grounding terminal of the 3—prong/2-pr5ng
conversion adapter to ground.

e Use of a 2-prong power cord may result in electric shock.
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Read the following safety information.
EE EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR

[ ]
Warnings :
]
u

Power cord n

Do not use a damaged power cord or adapter, otherwise fire or electric a”IOCk
could result. If the power cord is damaged, please contact LeCroy at the at!dress
listed at the end of this manual or our sales agent for repair.

I

Do not modify the power cord. Do not pull the power cord. :
Do not forcibly bend the power cord. ¢ Do not heat the power cord. =

» Do not twist the power cord. ¢ Do not let the power cord get we:.

e Do not bundle the power cord. m

» Do not put heavy objects on the power cord. :
When measuring :

e Connect the probe ground and input connectors to the ground of the cﬁvice
under test. Refer to “improper ground connections” shown below. Impr
ground connections may cause electric shock or failure of the instrumeng the
device under test or other devices connected to the instrument. u

[Improper ground connections]

]

CH1 CH2
INPUT INPUT

Q O O

The chassis is grounded.

/ +110V

+100 V and the chassis are shorted.
This is dangerous because 100 V is
+00V applied to the chassis.

Grounding lead

CH2 input) is recommended as shown in the example below.
[Example of recommended measurement]

+100 V

CH1 CH2
INPUT  INPUT

CELCIRS

Grounding side

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
When measuring a floating potential, measurement by the differential method (::Hl,
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
| |
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Read the following safety information.

A Warnings

Operation

Make sure no water gets on or inside the product

Do not use the product if wet, otherwise electric shock or fire could resuf. If
water gets on or inside the unit, turn the power switch to STBY and removathe
power cord. Immediately contact LeCroy at the address listed at the end o= this

manual or our sales agent. m
u

Do not touch the plug of the power cord with wet hands, otherwise elegtric

shock could result. -
u

Operate the instrument on a stable platform. Do not place the instrument 8n an
unstable support. Dropping the instrument during operation could resu:t in
electric shock, injury, or fire. If the instrument is dropped, turn the power swich
to STBY and remove the power cord. Immediately contact LeCroy at the ad(=ress

listed at the end of the manual or our sales agent. :

Do not remove the chassis covers or rear panel. Removing covers exposes:lethal
high-voltage circuits within and could result in electric shock. m
Please contact LeCroy at the address listed at the end of the manual or ouE sales

agent for inspection, calibration, or repair. L]
u

Do not moadify this instrument. Modification of this instrument could result=n
electric shock, fire, or power failure, and repair of a modified instrument may be
[ ]

refused. -

| ]
Do not operate the instrument in conditions where foreign particles suom as
metals or inflammables could pass through the ventilation holes. Operation lﬁ'nder
these conditions could result in fire, electric shock, or instrument damage. [fsany
foreign matter has contaminated the unit, turn the power switch to STBY:and
remove the power cord. Immediately contact LeCroy at the address listed at the
end of the manual or our sales agent. -



Read the following safety information.

Cautions

Installation

« Always use this instrument only within the rated operating range. If used o
the rated range, failure may occur.
Use this instrument only indoors.

Operating conditions

Temperature: Oto+40°C

Humidity: 80% RH or less (non-condensing)
Height: 2,000 meters or less

r

llllllllls.lllll

Do not block the air ventilation holes or exhaust fan of this instrument. BIockiEg
the airflow could result in excessive internal heating and fire or electric shock.

Leave a space behind and to the sides of the instrument.

Be careful to avoid overheating of the instrument when installing the mstrument
in a rack mount or on another measurement machine. Failing to observe :h|s
precaution may result in faulty operation or performance. m

Do not place this instrument in a location with excessive moisture or dust,
otherwise fire or electric shock could result.

Power Supply

» Use only the specified fusgg(x 20 mm, 250 V, T3.15 A) when replacing the fuse
Failure to replace the fuse with the correct rating could result in fire, electd
shock or damage to the unit.

To replace the fuse:
a) Turn the power switch to STBY before disconnecting the power cord.
b) Disconnect the power cord before replacing the fuse.

C

When measuring

» Do not apply a voltage exceeding the specified value to the input terminals (Cul1,
CH2, EXT TRIG). This may cause malfunction. The following is a maximum voItag:e
that can be input.

Direct u
1 MQ: +400V (DC+ACpeak5 k Hz) '

* When a probe or measurement cable is connected, be careful so that you di not
pull the probe or measurement cable causing the instrument to overturn. :

Letting the instrument overturn may cause electric shock, injury, fire or malfuncti®n.

<
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Read the following safety information.

Cautions

Handling

e Set the power switch to STAND BY before connecting or disconnecting the
power cord. :

e Connecting or disconnecting the power cord while the power is supplied to:he
instrument may cause electric shock or malfunction. m

¢ When disconnecting the power cord from the receptacle, remove it by grasEing
the plug. Do not pull on the cord itself, as doing so may damage the cord:and
could result in fire or electric shock. -

* Inspect all cables prior to use. Do not use any damaged cable or adapter, oth%wise

fire or electric shock could result. n

e Do not place any objects on this instrument. :

If any objects are placed on this instrument, the cover may be deformed an= the
internal circuits shorted, which could result in electrical shock, fire, or damagg to
the instrument. =

u
e Be careful not to let the container fall over during set-up and use, otherwise
electric shock, injury, or fire could result. :
Do not use the instrument if broken, otherwise electric shock or fire could re%JIt.
Contact LeCroy at the address listed at the end of the manual or our sales ggent
for repair. m

| ]
 To avoid electric shock or fire, pull out the power supply plug from the outlet fior
safety if the instrument will not be used for a long time.

Carrying the instrument

 Dropping the instrument could result in human injury or instrument failure. Be
careful not to drop the instrument and always firmly grasp the middle of ﬂﬁe
handle.

(1) Disconnect the cables.
1. Disconnect the power cord and bundle it.

of the probe.
(2) Grasp the handle.
1. Raise the handle.

2. Grasp the middle of the handle when carrying
the instrument.
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Check the items included in the package.

When you receive the product, please check the items included. If any item is missing or
damaged, immediately contact LeCroy at the address listed at the end of the manual or our
sales agent.

Components
® MAIN UNIE ..o e e e e e e e e e e e e e e eeeaeaaens 1
e Accessories
Power cord (3-prong type) ....ueeeeeeeeeeeeiiieiiiiiiieeeeee e e e e 1
FUuse (250 V T3. 15 A). et 2
Operator’s & Remote Control Manual ............cccccceeeevennnee, 1
Thermal printer PAPET .......vveveveeeeiiiiiiiee e 1
Power cord (3-prong type) Operator's &
Remote Control
Manual
Fuse x 2 (y @ ’
Thermal printer paper
* Option

Thermal printer paper 10 pcs
Type: TP80-1 Code : 21392-55-00
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Packing Diagram

Top packing

Polyethylene bag

&
o ©

/ \ Accessory & —
- Z¥X Bottom packing box .

Figure 1 Main Unit Packing Diagram

Figure 2 Packing

O
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Menu hierarchy and table of contents

The numbers in parentheses indicate reference pages.

Contrast — 0 to 100%(10)

On —
- T
race { off L { On
Auto on Off
= Probe e 10001 \
CH1/CH2 S ~ Type o
§ Lo L on XY(53)
E off - Grid
(12, 14, 15) Off DISPLAY - Scale  —— Axis
— Zoom {
x100 to 250 gl — Frame
Division — Off
L Offset (30, 31, 42)
Offse { Volts  Math [~ Add
(54) — Sub
— Mult
— Off
— Counter
— Status —— Date
— Measure
Norm Smpl — Comment
— Mod
ode E Peak Det(47)
Average — Count 2 to 256 (48)
On
— Equ Smpl

ACQUISITION (49)

On
Tl R € o

(28, 29) . (5°_)t ron
— Persis ) Floppy
Off — D
(17,52) evice . j7acard
Short
— Length { Long L Tvoe { Setup
(52) e Waveform
Save
— Function «E Recall
Delete

. Floppy 1 to 200
File N
leNo . racard 1 to 9999

JI — Format { Floppy

(34 to 37,60, 61) ATA Card

SAVE/RECALL

I

— Auto Save { g:f

- Default — Setup
an Binary
I
— Styl
vie {ASCII
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Top-Base

: 0 i
[ 190% 1 pp :
— A — Tr ! |
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— B Off ~ Vrms . !
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(32,33 D L +pW “i— Level — 5 to 95% :
55 to 59) A ! 1
g | PWO :
— Parameter c I Duty |
b0 +Peak  torrommmommmommmoommommommoeoooeos ‘
kkk -Peak
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enclosed with dotted line. [~ P-P Level — 10 to 90%
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Edge
{ Fall
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— Device Floppy
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Centro
— Type, Function (Floppy, ATA Card only)
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— Copy —— File No -
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— Auto Copy
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TRIGGER

(In any mode
other than
roll mode)

(19,20,44)

TRIGGER
(In roll mode)
(50,51)

T

Sweep
(20,21)

Trig Type

Source

— Coupling

Slope

Hold off*

— Auto

—— Normal
— Single ~ Count
— Edge — Burst
— Event —— Extra
— — Missing
— Both
=TV —— Odd
— Ch1 — Even
— Ch2 — TV-H
— Ext
— Line
— AC
= DC
— HF-R
— LF-R
{ Pos
Neg

{ Off
200ns to 2s

* "Hold off" exclusively for when Edge of Trig Type is selected

Sweep
(20)

Source

Coupling

Slope

— Hold off*

Endless
{ Trigger'd
— Ch1
- Ch2
— Ext
Line
— AC
— DC
— HF-R
L LF-R
{ Pos

Neg

Off

200ns to 2s

[

*"Hold off" exclusively for when Edge of Trig Type is selected
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Section 1  Basic Operation

This section describes the basic operation including start-up.
See Section 2, “Explanation of Functions” for detalils.



Appearance

( LeCroy noicmaLoscilloscore  LP142  _tierinner

VOLTS/DIV

MENY

COUPLING

O30 7
. . \

L T3CATII
M? 20pF  4p0Vpk

Front View
Power switch
Input terminal
External trigger input terminal
CAL terminal/calibration signal output terminal
Ground terminal
Floppy disk drive
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Rear View
@ Centronics port
@ RS-232C port
® AC power inlet
@ Fuse holder
® PCMCIA Type Il slot

Upper View

@ Built-in printer



Operating buttons and knobs

Buttons _.I

Single function button: Pressing the button executes the associated function.

AUTOSET, RUN/STOP, HELP, COPY, SETUP SAVE, SETUP UNDO, REF SAVE, REF
CLEAR, ZERO DELAY

Function selection button: Pressing the button changes the function.

Cursor AVIMAVEAYV at t/OFF, C1/C2/TCK
Sweep mode AUTO/NORM/SGL
Coupling COUPLING, PERSISTENCE

[Exanple] COUPLING DC [lf1onv — ano [iony th— ac [Bionv

Menu display button: Pressing th&ENU button displays the menu screen. (For the
menu hierarchy, see 0-14 to 19.) The color of the button is gray.

ACQUISITION, DISPLAY, MEASURE, SAVE/RECALL, UTILITIES, CH1, CH2, TRIG

Knobs‘)

Single function knob: Turning or pressing the knob sets a range or level.
CH1/CH2-VOLTS/DIV, CH1/CH2-OFFSET, TIME/DIV, DELAY, TRIG LEVEL

FUNCTION knob: Selects and fixes an item on the menu screen and controls the V/H

cursor position during cursor measurement.

Operation when knob is pressed

CH1/CH2-VOLTS/DIV: Toggles the function 1-2-5 sequence or 1 to 2.5 times ZOOM
when the knob is rotated.

CH1/CH2-OFFSET: The trace shifts in 1-division steps in the direction the knob was
last turned.

TIME/DIV: The sweep rate changes 10 times in the direction the knob was last turned.

DELAY, TRIG LEVEL: The setting value changes in 1-division steps in the direction the
knob was last turned.



Menu (FUNCTION) operation

There are two ways of selecting a setting item in the menu; one is to turn the FUNCTIO
knob to select an item, and then press the knob to fix it, and the other is to fix the ite
by pressing the menu button while the item is displayed.

Contrast [Example] Set “Scale” to “Grid” in the Display menu.

Selection method with FUNCTION "

1. Press the DISPLAY button to show the display menu.

2. Turnthe FUNCTION knob to selfkeIry.

I I

| 3. Pressthe FUNCTION knob to fix the menu item. |
The setting item is displayed in reverse video.

I I

| 4. Turn the FUNCTION knob to seldfSFl |

I I

5. Press the FUNCTION knob to fix the setting item.
The selected menu item is displayed in reverse video.

Bear in mind!! )

From the following explanations, the operation of setting Scale in the Di
menu to Grid (a series of operations 2 to 5 enclosed with dotted line abofle) is
expressed as follows:

Through [FUNCTION operation], set Scale menu to Grid.

Selection method with MENU

1. Press the DISPLAY button to show the display menu.

2. Turn the FUNCTION knob to el

3. Pressing the DISPLAY button selects Frame, Grid or Axes.

Setting a numerical value

Set the numerical value of Hold off in the trigger menu, Interval of Event

trigger or Line of TV as follows:

For the setting of File No. in SAVE/RECALL, Copy menu, see pages 34

to 37.

myppyr]  — Pressing the FUNCTION knob changes the numerical value
displayed in reverse video one by one. Pressing the FUNCTION knob
again after the numerical setting is done changes the settable menu t
“Coarse” after the values are confirmed.
~ Pressing the FUNCTION knob changes the numerical value in rough
steps. The set value is displayed in reverse video. Pressing the
FUNCTION knob again after the numerical setting is done changes the
settable menu to “Hold off” after the values are confirmed.




Description of operation section
Shown in () is the reference page. [CH1/CH2 MENU]button: Displays the CH-1 and

OFFSET MENU

SR
a (U
&, Y
MAN/IN

5P
@® COARSE

CH-2 menus. (P14, P15, P42, 43)

VOLTS/DIV

[COUPLING] button: Selects the input signal
coupling from DC— 7 Ground- AC. (P15)

[OFFSET] knob: Sets the vertical position of a
trace. (P14)

[VOLTS/DIV] knob: Continuously selects the deflection factor in 1-2-5 sequence or "1 to
2.5 zoom as fine adjustment of the vertical deflection factor. Pressing the knob switches
between 1-2-5 sequence and zoom. (P14)

| WIENU

ACQUISITION FUNCTION
Dy

SSTT

2\

&, Y

ISPLA & 5
AR

@®ENTER

measure |CURSORS

O

=]
<

[

Av/ At/ Av& At
v at t/OFF

[

SAVE/RECALL

O

C1/C2/TCK

UTILITIES

O

MENY  TRIG LEVEL

AUTO/NORM/SGL

@© COARSE

[ TRIGEER

[MENU] button: Displays theACQUISITION, DISPLAY,
MEASURE, SAVE/RECALL andUTILITIES menus.

[FUNCTION] knob: Selects and fixes an item on the menu
screen and controls the V/H cursor position during cursor
measurement. (P5)

[AV, At, AVIAL, V att, Off] button: Selects the cursor measurement
item fromAV - At - AV/At - V att - Off. The selected
item is displayed at the top of the screen. (P22)

[C1/C2/TCK] button: Selects active cursors (C1, C2, or

tracking) to be moved by the FUNCTION knob during
cursor measurement. (P22)

[TRIG MENU] button: Displays the TRIGGER menu. (P18)
[TRIG LEVEL] knob: Sets the trigger level. (P18)

[AUTO/NORM/SGL] button: Selects the sweep mode from Auto
- Normal - Single. (P20)
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«DELAY p  PERSISTENCE TIME/DIV [DELAY] knob: Sets the trigger delay

'g\’*’,%\ ] time. (P16)

NNy ZE@AZM [ZERO DELAY] button: Set the trigger
| DCOARSE W@@DZ@NTX@RSE | delay time to zero. (P16)

[PERSISTENCE] button: Sets overwrite ON or OFF. When ON, waveforms are accumulated
on the display. (P17)

[TIME/DIV] knob: Selects the sweep rate in 1-2-5 sequence. (P16)

[AVOSEY] [RUNST0E] [AUTOSET] button: Automatically sets the vertical, horizontal

[ ] {} and trigger condition to show the input signal. (P12)

[RUN/STOP] button: Sets capturing a new signal or stops capturing. The selected
condition is displayed at the top right of the screen. (P21)

[HELP] button: Displays an explanation of the currently selected function.
(P10). In remote mode, all buttons and knobs on the front panel are
disabled except for the [HELP].

25
[
F
)

LOCAL

[COPY] button: Outputs a hardcopy of the screen or setup condition to a
specified output device. (P24)

@
i
o
=

@FEED

S[E17WU[2 | SETUP [SAVE] button: Saves the current setup to the internal memory.
(P26)

SAVE

[

SETUP [UNDQ] button: Recalls the saved setup from the internal memory.
Pressing the button again undoes the recalling and returns to the
previous setup. (P26)

UNDO

]

RER REF [SAVE] button: Saves the waveform data displayed on the screen to
SAVE the internal memory as a reference waveform. (P27)

]

cLeaR  REF [CLEAR] button: Displays the reference menu. Pressing the button
again erases all displayed reference waveforms. (P27)

[



How to read screen

100ns 500MS/s Run D:-99.0ns Smpl Equ S (@

YT
@Waveform display area ®

50 %

Join
Ooff
Type

Scale
Grid
Math
Add
Status
Counter r

MB200mV + 2:200mV  Auto CH2

£ 999. 9kHz ®

HF-R  —99.9 mV? | @

@® Waveform display area @ Vertical axis/trigger display area

Displays a waveform and scale. hi

Displays with a marker GND reference

1 200mV +2200mv AUTO CH2 +HFR  -999mV?

j k [ m n

(1) of the CH1 waveform, GND reference
(2) of the CH2 waveform and trigger level h:
(T) at the left end of the screen.

@ Horizontal axis and acquisition display
area

Trace ON/OFF (when ON, displayed
in reverse video)

VOLTS/div

Operation setting

(addition (Add) = +,

a b ¢ d e f g subtraction (Sub) = —,

100ns 500MS/s Run D:-99.0ns Smpl Equ S/L multiplication (Mult) =x)

a: Timel/div k: Sweep mode

. I: Trigger source

b: Sampling rate m: Trigger slope/trigger couplin

c: Run/Stop state n" Trigger Ievsl 99 piing

d: Delay time - 1199

e: Acquisition mode ® Message status display area
f: Roll/fequal sampling Displays a selected status, temporary
g: Short/long message or alarm.

® Menu display area T_rée selected menu is displayed in reverse

video.

Displays the selected menu.

Displays a cursor measuring item during
cursor measurement and displays a
interface menu during remote control.



Marks on waveform display

Delay mark

Trigger level mark

Understanding the menu structure

Event

Coarse

0.00 V

Numerical value setting menu

GND: Reference mark display

Indicates the GND position with *_".
Up/down arrowsA oOr¥ are
displayed at the upper or lower
position when the channel position
is outside of the display area.

Trigger level mark display

Indicates the trigger position with
‘T’ when the trigger coupling is DC
or HF-REJ.

Up/down arrows A  orV¥ are
displayed at the upper or lower
position when the trigger delay
position is outside the display area.

Delay mark display

Indicates the trigger position with
‘v

Right or left arrows 4 p are
displayed when the trigger position
is outside the display area.

~ Menu item: Displays the selection status in reverse video.

~ Menu setting: Displays the current setting. If the setting is selected
in [FUNCTION operation], it is displayed in reverse video.

Press the FUNCTIOKnNob at this position to change the numeritcal
value one by one.

Press the FUNCTIOKnNob at this position to change the numeritcal
value in rough steps.

~ Indicates that there are more items below.

~ Shows the menu displayed in the menu display area.
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Before starting the measurement
Make the following adjustments if necessary.

Contrast setting
Adjusts the contrast of the screen.

The contrast is automatically set initially according to the ambient light when the
power is turned on. You may adjust the contrast manually if necessary.

This manually-adjusted condition is maintained until the power is turned off.
1. Press the DISPLAY button to show the Display menu.

2. Adjust Contrast between 0 and 100% with [FUNCTION operation] to get the
appropriate screen brightness.

Selection of language

Selects the HELP language.

1. Select Configinthe UTILITIES menu with [FUNCTION operation].

2. Press the FUNCTION knob to show the Config menu.

3. Select Language in the Language menu with [FUNCTION operation].

N
HELP function
J

Press the HELP button at the top left. An explanation of the last operfated
function is displayed.

HELP is canceled by any operation.

Setting of date

The date is used for time display but also for the time stamp when saving a file and
capturing a waveform.

1. Select Date in the UTILITIES menu with [FUNCTION operation].
2. Press the FUNCTION knob to show the Date menu.

3. Select Month from 1 to 12 with [FUNCTION operation].
Set Date, Year, Hours and Minutes in the same way.
The seconds are set to zero when fixing the date menu.
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Display date on the screen

To display the date in the message area, select Date in the Status menu.
1. Pressthe DISPLAY button.

2. Select Date in the Status menu with [FUNCTION operation].

3. The date is displayed at the bottom right of the screen.

Reverse display function (LCD)

Toggles the screen between Normal (white background) and Reverse (blu
background).

This function affects only the LCD display and does not affect the copy output.
1. Select Configinthe UTILITIES menu with [FUNCTION operation].

2. Press the FUNCTION knob to display the Config menu.

3. Setthe LCD menu to Normal or Reverse with [FUNCTION operation].

How to restore the setting at time of purchase

1. Through [FUNCTION operation], set the SAVE/RECALL menu to DEFAULT.
2. Pressing the FUNCTION knob shows a message "Push the FUNCTION to gc

on-.

3. Pressing the FUNCTION knob again returns the panel setting (readout and pa
of menu) to the factory setting.
Copy-related or interface-related settings, etc. are not changed (see Document
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Displaying CAL waveform by AUTOSET

If you are not sure about the amplitude or frequency of a signal, or how to operate the
scope, press the AUTOSET button. The scope then automatically sets the vertical,
horizontal and trigger condition for displaying the input signal.

(For details of AUTOSET, see the appendix 3.)

. e N
Auto setup function After the signal is input, press the AUTOSET buttpn
first. Optimal setting according to the input signallis
automatically performed.
Auto setup Holding down the AUTOSET button for 1 sec ¢r
UNDO function more allows the panel setting (setup) before execution
\of AUTOSET to be restored. y
Probe connection The following procedure explains how to display the

CAL signal through the probe to CH1.

Select a probe to use for CH1 from two probes and
attach the color ring (e.g., orange). Keep the
remaining color rings as spares.

1. Connect the probe to the CH1 input terminal as
shown in the left figure.

2. Connect the arrow chip of the probe to the CAL
terminal and the earth leads to the ground
terminal.

The CAL signal is a 1 kHz rectangular wave of 0.6
Vp-p amplitude.

Displaying CH menu 3. Pressthe CH1 MENU button to display the CH-
1 menu.
Trace setting 4. Turn on TRACE to display the CH1 waveform
with [FUNCTION operation)].

CH1 and CH2 Trace cannot be turned off
simultaneously.

COUPLING setting 5. Set the input coupling to DC with the CH1
pc [l 10mv — anp [l 10mv rh - Coupling button.
Probe setting 6. Set the Probe menu to Auto with [FUNCTION

operation]. This Auto setting converts and
displays the CH1 deflection factor automatically
depending on the probe attenuation ratio (10:1,
100:1).

Execute Autoset 7. Press the AUTOSET button. The waveform as
shown on page 13 appears (when CH2 TRACE
is OFF).
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Probe compensation

Before using a probe, it is necessary to perform a probe compensation adjustmel
Probe compensation adjusts the frequency characteristic of the probe to match t
oscilloscope input. If a probe is used without such probe compensation adjustmen
the measured signal may contain a significant error.

Procedures

Adjust the variable capacitor of the probe by turning with a screwdriver to achieve :
flat response on a square wave.

Excessive
Correctly compensated compensation | —

waveform [

[ Insufficient : : :
‘ | L compensation i LT

Adjust it so that this
part may be flat.

~——(10:1 PURPOSE OF THE PROBE ) N

The probe is used to provide a convenient, reliable and repeatable method of
coupling the DUT to the oscilloscope. The probe is used to minimize
measurement error due to loading, poor shielding and limited frequgncy
bandwidth.
Consider the problems that arise when a wire is connected directly from a pUT
to the input terminal of an oscilloscope:

1) Susceptible to interference and noise
2) Limited frequency bandwidth

3) Large loading effecton DUT

The first problem can be remedied by using a coaxial cable or shielded wire.
However, this does not resolve the second and third problems.
The second problem of limited frequency bandwidth is caused by the inductance
and stray capacitance of the wire. Use of a 10:1 probe will eliminate sugh an
effect.
The third problem, the large loading effect, is due to poor impedance matghing
between the DUT and oscilloscope. This can be minimized by using an

appropriate probe.
\ J
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Operating vertical axis
CH1/CH2MENU Displays CH1 and/or CH2 MENU.

E

Trace Selects display(On) or non-display(Off) of CH1/CH2 waveform.

OFFSET Sets the position of the waveform in the vertical direction.

2 Pressing OFFSET moves the waveform
1-division steps in the direction it was lagt~_
moved. The offset variable range is as followsA X |

Lirn clockwise (moves up)

2mVto 50 mV/DIV: 1V
100mVto500mv/DIV:  #10V
1Vto10V/DIV: +100V

“Turn counterclockwise =i+t
moves down) _; i

VOLTS/DIV Selects the deflection factor in 1-2-5 sequence.
@ This function varies depending on the offset setting in the CH menu.

Division  Enlarges or reduces the waveform based on the GND reference mark
(GND position).

GND position [N\ ... A—\.... t—\..

Used to observe waveform at other than
Screen center the center of the screen, for example,
l to compare and measure two waveforms.

GND position PN~ NerA” N2\

\olts Enlarges or reduces the waveform based on the screen center.

Set the waveform to the screen center with the OFFSET knob. Useful for
observing the exact part of the waveform you are interested in.

Used to observe waveform at the center of the screen,
/\/( for example, to measure a specific part of waveform or
Screen center—\ waveform carrying DC bias.

Zoom  Pressing the VOLTS/DIV knob allows the vertical deflection factor to be
alternately switched between 1-2-5 sequence and Zoom. (The same
function is available using the CH menu.)

If“Zoom” is selected, the setting varies continuously from “1.00 to "2.50
(maximum 0.8 mV/div). (Expansion by software)

The waveform is enlarged based on the screen center regardless of the
offset setting.
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COUPLING Selects the input signal coupling from DCGround— AC.

|

Square wave when Square wave when
AC is selected DC is selected

AC coupling (% . The signal is connected via a capacitor and the signal
of 10 Hz or below is attenuated and the DC component is blocked.

This coupling is used to observe the signal while canceling the DC
level.

DC coupling (V) : All signal frequency components including the DC
component are passed.

GND (77) : Displays the ground level (0 V).

BW BW ON/OFF: The AC component of 10 MHz or higher is attenuated
when ON is selected.

BW is used to reduce noise of 10 MHz or higher in the signal.
The same function is available using the CH menu.

Caution Do not apply a voltage exceeding the specified voltage to

c the input terminal.
Direct connection : +400 V (DC+AC peak)

How to use Volts )
If ripple or noise occurs in the power output, it is better to use Volts than AC
coupling.

le.gl] Turn [OFFSET] knob to
Observe signal inDC 1V. = set offset level to—1 V.

+50 mV
100 mVp—p !

VOLTS/DIV allows noise
[ Yy Atk CEEE SR U component to be observed in

H an enlarged view relative to the
center of the screen.
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Operating the horizontal axis

TIME/DIV

DELAY

-l a1

Select the sweep rate per scale (approximately 9 mm). The setting range
is 5 ns to 50 s/div in 1-2-5 sequence. The waveform is expanded or
reduced based on the screen center. (See the figure below.) The operation
varies depending on the delay setting.

When trigger delay is zero When trigger delay is non-zero
Trigger point Trigger point
. 99 . p . — :
| Sl ! oo ' [l
N . | ) ' 0
} o ' i
. ) ' 0
----------- ' cepmeegmmaee]
— — X
Screen center Screen center
Trigger point does not change Trigger point changes
according to sweep time. according to sweep time.

Sets the position of the trigger point in the horizontal direction.

The Delay time shows from the trigger point to the screen center as the
Zero point.

Note that the setting range of the delay time varies depending on the
sweep rate and memory length setting. (See Section 2.)

POST TRIGGER PRE TRIGGER
Observe waveform 1 ms after
\ trigger is generated. : Observe phenomenon before trigger is generated.
Trigger delay=1ms ; v

Trigger generatifnn Wave display screen— | Waveform déta acquired !
1 Trigger generated
Screen center at right end of screen (minus 5 div)

ZERODELAY Sets the trigger delay time to zero.

-

The trigger point comes to the screen center when zero.
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How to use trigger delay (DELAY) zero)

To expand/reduce waveform relative to trigger point, set trigger ddlay
time to zero.

Sampling rate This is the number of data points acquired in one second. It is
determined by the memory length and sweep rate (see Section 2)
This instrument shows the sampling rate next to TIME/DIV at the
top left of the screen.

Memory length This is the total number of data points. Short (5 k word) or Long (100
k word) is selectable with Length in the ACQUISITION menu. There
are some restrictions of function when memory length Long is
selected. (See Section 2).

PERSISTENCE The newly acquired waveform is overwritten on the screen. Pressing
this button toggles between ON and OFF. (This function can also
' besetinthe ACQUISITION menu.)
While PERSISTENCE mode is active, the waveform is always

displayed in dots regardless of whether the Join setting in the
Display menu is ON.

Press STOP to stop the new writing. Press RUN to get new waveforms
but erase the former waveform.

The overwritten waveforms are erased when any keys, buttons or
knobs are operated while PERSISTENCE is ON.

/—( Memory length and waveform observed )

Compare a waveform acquired afZJdiv sweep rate.

< 20 ps (1/10 of screen)

>
Data acquired at 40 ns intervals i
(25 MS/s)

—

3500 data pieces acquired in 20 us

LohgiW\hOOOO data pieces acquired in 20 us

" € Data acquired at 2 ns intervals
(500 MS/s)

At the same sweep rate, Long allows the waveform to be observed with
details.

ore
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Trigger

Trigger signal: Sets the trigger level within the range of the signal amplitude to trigger.

Level A trigger signal is generated at the cross point of the input signal and the
trigger level.

. The relation between the trigger level, delay time and captured waveform
is shown in the figure below.

v Trigger delay Sweep
' H Normal
Trig Type

Trigger signal . Edge
b ' Source

generation
= CH1

T .
Coupling

«

Trigger level
Slope

Pos

Screen center
120mV?
<«

Display ?
inAC,LF-R.
Sets the trigger level voltage to generate a trigger signal.
The trigger level setting range is +5 div from the screen center.

A T mark is shown at the left end of the screen when the trigger coupling
is DC or HF-REJ.

A “?” mark is displayed following the trigger level voltage display when
the trigger coupling is AC or LF-REJ or the vertical coupling of the trigger
source channel is set to AC.

The T mark position does not change when the voltage deflection factor
(VOLTS/DIV) is varied but the trigger level value is varied.

Press the trigger level knob to set the trigger level in rough steps.
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TrigType  Selects “Edge”, "EVENT” or “TV” Type in the TRIG menu.
(For EVENT and TV, see Section 2.)

The trigger signal is generated at the cross point of the input signal
and the trigger level in the edge trigger as shown in the figure on page

Slope Selects the rising slope (Pos) or the falling slope (Neg) of the inpu
signal to generate a trigger signal.

Source  Selects the trigger signal source from CH1, CH2, EXT or LINENE
generates a trigger signal the same as the power line frequency. It
used for observing a signal synchronizing with the power supply
frequency.

Coupling  Selects coupling of a trigger signal.
AC coupling is useful for observing a signal on a DC voltage.
HF-REJ rejects high frequency signal components such as noise tc
ensure stable triggering.

AC Blocks the DC component of a trigger signal.

DC Passes all frequency components of a trigger signal.

HF-REJ Low pass filter coupling. Rejects the frequency
components above 10 kHz.

LF-REJ High pass filter coupling. Rejects the frequency
components below 10 kHz.

Hold off Specifies the trigger ignoring the period from the former trigger time.
Setting range: 200 ns to 2 s and OFF

Generation of trigger signal Generation of trigger signal
v

It on |

<

Hold off time

Waveform display screen T End of Waveform display screen
waveform acquisition

EVENT trigger and TV trigger )

Use of EVENT trigger allows waveform to be acquired when a specific patern
is established by specifying trigger generation count and synchronizatign.

Use of TV trigger allows stable observation of TV signal.
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Sweep mode

AUTO/
NORM/SGL

E

AUTO
(automatic
sweep)

NORMAL
(normal sweep)

SGL
(single)

Sweep mode
in
roll function

Changes the sweep mode from AUTONORMAL - SINGLE.

(The same operation can also be set by Sweep in the TRIG menu.)
The selection conditions of [Auto] [Norm] [Sngl] are displayed at
the bottom of the screen.

Free run sweep starts when no trigger signal is available. When the
trigger signal frequency is low, triggering may be unstable. In this
case, change to NORM.

Captures a waveform every time a trigger signal is generated.

Sweep stops when no trigger signal is available. The last waveform
remains on the screen.

When a trigger signal is generated, captures a waveform only once.

To capture the waveform again, press the RUN/STOP button to
enable the waveform to be captured.

While roll mode is set, the sweep mode is set as follows:

Endless:  Continues to capture and display a waveform until the
STOP key is pressed.

Triggerd: When atrigger is generated, stops capturing a waveform.
(See Section 2, for details.)

(( Difference between sweep modes Auto and Norm )

generated.

Trigger level
T 99

When the input signal does not cross the trigger level while the sweep rode
has been setto NORMAL or SINGLE, no new waveform is acquired. Sele@ing
Auto automatically acquires new waveforms when no trigger signaj is

.......................... The conditions of Auto, Norm, Sngl are

displayed at the bottom of the screen.
1Y 2 R Auto CH1  1.00V

| AUTO:Auto
* NORMAL :Norm !
SINGLE: Sng! |




RUN/STOP

|

Operation
while STOP

VOLTS/DIV
OFFSET

TIME/DIV

DELAY

RUN

21
]
Sets start/stop of waveform capturing.

Toggles between Run/Stop and displays the current condition at the
top center of the screen.

Stops capturing a new waveform in the STOP condition. The already
captured waveform (currently displayed waveform) can be enlarged
or reduced or its position can be varied for both the vertical and
horizontal axes.

Can be set to any range.
Can be set to any range.

Can be set to any range. However, there are some limitations of the
expansion setting as follows.

When memory length is Short: Max. 7 ranges expansion
When memory length is Long: Max. 11 ranges expansion

The reduction setting is limited to a maximum of 7 ranges irrespective
of memory length.

It is limited up to the screen center at both the top and tail of the
waveform.

\WAVAVAVAVA | P—rre
VN
Right limit —»\/\/\/\/\/\

Screen center

Starts the waveform capturing. Pressing RUN again while Run mode
stops the waveform capturing and captures a new waveform under
new conditions.
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Cursor measurement

AVIALIAV &
At/AV at t/
OFF

-

FUNCTION

&

C1/C2/TCK

-

AV & At

Itis possible to measure the voltage and time difference between two
cursors.

Horizontal (H cursor) and vertical (V cursor) are displayed
simultaneously.

Cycles among the types of cursor measurement. The menu display
area shows the cursor measurement item and result.

When another menu is operated )

Operating another menu erases the cursor measurement display.
To show it again, press the cursor button again.

The cursor can be moved with the FUNCTION knob when cursor
measurement is selected. (Normal menu operation is not possible during
cursomeasurement.)

Pressing the button of another menu returns to normal menu
operations.

Pressing the FUNCTION knob moves the cursor in 1-division steps in
the direction the knob was last turned.

Selects the active cursor, either cursor 1 (C1) or cursor 2 (C2).

When TCK (Tracking) is selected, C1 and C2 can move simultaneously.
The active cursor is displayed in the Select menu.

(In the following example, H-C2 is selected.)

Itis selectable frow-C1, V-C2, V-TRACK, H-C1, H-C2 and H-TRACK

in AV& At measurement.

Operating cursors

measurement 1 pressing th\V/At/AV& At/AVat t/OFF button displays the

Cursors menu. Every depressing of the button changes Type
(measurement type) froftV - At - AV& At - AV at t— OFF. Here,
AV/At is set.

2. Every depressing of the C1/C2/TCK button switches Select
(operable cursor) from V-C1V-C2- V-TRACK - H-C1- H-
C2-H-TRACK. Here, V-C1 s set.

3. Turnthe FUNCTION knob to set the V-C1 cursor.
Repeat the operation in 2-3 to set V-C2, H-C1 and H-C2 likewise.
4. Display the measured value®¥/At in the menu.
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[Example] AV&At measurement

- Measurement item currently selected
- Cursor that can be operated by FUNCTION knob

- AV measurement result at CH1 voltage
sensitivity (When trace is OFF, *** is displayed)

- AV measurement result at CH2 voltage
sensitivity
- Period At measurement

P 262 He | - 1/At measurement
TVl e B N?rm CHlB_BC 2 16 U
= =

Type of cursor measurement

Measurement type Description Usable cursor
AV Voltage difference between V cursors V-C1, V-C2
At, 1/At Time difference between H cursors and 1/At H-C1, H-C2
AVEN Voltage difference between V cursors V-C1, V-C2

Time difference between H cursors and 1/At H-C1, H-C2
Vatt Voltage at point that crosses H cursor H-C1

Time difference between trigger point to H cursor

(_( V at t measurement )

2vs. 2oss Run D:-4@8 ns Smol 2

~N

Use of V at t allows measurement gf
the voltage at the point at which
waveform crosses the H cursor arjd
the time until the trigger point.

Bl

I3

iU el s o 3080 U

—

(_( Using H cursors for other than cursor measurement)

N
Use of the MEASURE function allows automatic measurement of the amplitugle of

waveform, period and other 13 measurement items. (See Section 2.)

The H cursors are also used to specify the measurement area of aut¢matic
measurement.
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Copy function

Outputs a hard copy of the screen to the built-in printer, floppy disk,
ATA card and Centronics port.

Copy Outputs a hard copy of the screen to a specified device.
_-I See Section 2, for details.

UTILITIES Displays the UTILITIES menu. Select Copy in the UTILITIES menu with
_-I [FUNCTION operation].

Copy Menu Select an output device, format and source. (See Section 2 for details.)

Making a hard copy

--P[-)?_Yit‘-’?-- 1. Display the Copy menu in the UTILITIES menu.
rinter
[Auto Copy 2. Through [FUNCTION operation], set the Device menu to Printer.
0ff 3. Through [FUNCTION operation], set the Autocopy menu to OFF.
S .
Lt ) Through [FUNCTION operation], set the Source menu to Screen.

5. Every depressing of the Copy button outputs a hard copy of the
screen to the built-in printer.

(( Copy to floppy/ATA card )

« If the output device is set to a floppy disk or ATA card, every depressing
Copy button allows a hard copy of the screen to be saved in TIFF or
format. See Section 2 for details.

~— Auto Copy )

* When Auto Copy is selected, every acquisition of waveform allows a
copy of the screen to be output to a specified device. See Section 2 for




Built-in printer Paper feed

Pressing the Copy button for 1 second or more starts paper
feed when the built-in printer is used. The paper feed stpps
when the button is released.

(Pressing this button for less than 1 sec simply performs normal
copy operation.)

Attachment procedure

Paper holding
lever

Loading printer roll paper

Turn on the power of the scope.

Pull up the handle. Unlock the slide button on the
printer cover toward the rear.

Open the cover.

Attention

Be sure to raise the handle before openifg
the cover.

Cut the roll paper end straight, and pull out the

paper end by about 10cm.

Put the paper on the cover between the paper
guides. Set the holding lever to the center position
(lease) from the rear side position (lock).

Insert the paper end beneath the roller until the
paper is fed about 15 seconds automatically.

Move the paper from the cover to the paper holder.
Rewind the roll paper slightly to straighten the
paper. Set the paper holding lever toward the rear
tolock it.

Attention

Printing is not possible if the paper holdin
lever is set to the Release position at tlle
center.

Insert the paper end into the hole of the cover, and
then close the cover.

Lock the slide button on the printer cover toward
the front (lock).
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SAVE/UNDO of SETUP

Simply pressing these buttons saves the current panel setting to internal
memory or recalls the saved setting.

SETUP  Saves the current panel setting in internal memory. The internal memory
SAVE stores the condition immediately before the last pressing of the button.

-

SETUP Recalls the saved setup from the internal memory. Pressing this button
UNDO again undoes the recalling and returns to the previous setup.

-

/—( How to use SAVE/UNDO of SETUP )

[Example] When two settings of measurement are switched alternately,fone
at a sweep rate of 1 ms and the other at a sweet rate of 0.1

1. After measurement is performed at a sweep rate of 1 ms/div, presp the
SAVE button.

2. Seta sweep rate of 0.1 ms/div and carry out measurement.

3. Pressing the UNDO bhutton recalls the panel setting at a sweep rat@ of 1
ms/div.

4. Pressing the UNDO button again recalls the 0.1 ms/div panel set§ing.
Pressing the UNDO button toggles the sweep rate between 1 ms/di§ and
0.1 ms/div.

Sns 25655 Stp D: B.00 5 Smpl Equ S
Savesjrecalls the —  —“wmmm  Saves/recalls part of
displayed [@aLlie : J-= readout and menu.
waveforms simultaneously. | /a\ / AW (For save content,
ot = see Document 4.)
B Off
nath
Savelrecall of e R

reference waveform Internal memory
m Save/recall of panel setting
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SAVE/CLEAR button of REF

REF
SAVE

|

REF
CLEAR

Displays the reference menu. Pressing the button again erases a
reference waveforms displayed.

Stores the currently displayed waveform as a reference waveform or
the screen and saves the waveform data to internal memory with pane
setting data as reference data. (The CH1 and CH2 current traces at
available, but the calculated waveform is not available.)

The oldest record is erased automatically when this button is presse
6 times or more as the internal memory has 5 units.

Reference waveform save format

REF1 [ «Saves the last recorded data.

REF2| |

REF3 [ | Every depressing of the button shifts the number to be saved.
REF4| |

REF5 | <Depressing the button erases the saved data and
replaces it with the data stored in REF4.

Displays the REF menu. Pressing the button again erases all referenc
waveforms on the screen.

How to operate the REF menu

1. Press the REF SAVE button to store the REF waveform on the
screen.

2. Pressthe REF CLEAR button to display the REF menu.

3. Press the REF CLEAR button to erase all the displayed REF
waveforms.

4. Select REF 1to 5 in the Display menu with [FUNCTION operation];
the saved reference waveform is displayed on the screen. The
recorded waveform can be restored onto the screen by pressin
the FUNCTION knob.

5. Select Recall and press the FUNCTION knob with [FUNCTION
operation].

Press the knob to restore the panel setting for capturing REF
waveforms.

REF waveform

The waveform recorded by REF cannot be enlarged or redgced.
REF operation cannot be executed in the XY display.
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Acquisition menu
ACQUISITION Displays the acquisition menu.

_-I Sets various functions related to waveform capturing.
(See Section 2 for details.)

ACQUISITION Selects from the following 3 functions. At the top right of the screen,
mode setting the selection conditions of [Smpl] [Peak] [Avg] are shown.

Normal sampling Samples the input signal in sweep rate related pitch.
(Norm Smpl)

Peak detect Always samples the input signal at 500 MS/sec regardless of the
(Peak Det)  sweep rate, and displays the waveform with Min/Max peak values
between the sweep rate related sample pitch.
Peak detect can capture glitches without missing events that cannot
be captured by normal sampling.

Averaging  Averages the same sample point data on the time axis by plural sweeps

(Average) and displays the averaged waveform. The averaging times (count)
can be set by the menu. Averaging can reduce random noise in the
signal.

EQU Sample Sets the equivalent sampling ON or OFF.

setting When ON, detects the trigger position of the captured waveform with
a time resolution quicker than the sampling cycle and superimposes it
on the waveform, increasing the apparent sampling speed (max. 25
GS/s). This setting is used to observe repetitive signals.

Roll setting Sets roll mode ON or OFF.

Displays the waveform in real time when ON. Set to ON to roll incoming
data continuously across the screen. Roll is useful for continuously
observing low frequency signals. The waveform can be output
simultaneously to the built-in printer.

Note: The sweep mode function is varied when roll is ON. (See page
20.)

/( Operation in persistence mode )

In persistence mode, the overwritten waveform display is erased when you ghange
the V/H axis setting, and the scope restarts overwriting under the new setfing.

The overwritten waveform display is erased, except when the waveform is acuired
just before pressing the RUN/STOP button when you change the V/H axis setting
\in the STOP condition.




Persist
setting

Length
setting
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Sets persistence ON or OFF. (Can also be set with the Persistenc
button.)

The captured waveform is overwritten on the display when ON. Persist
is useful for a fluctuating signal such as jitter.

Sets the memory length to Short (5 k word) or Long (100 k word).

Note: Some functions and operations vary depending on the memory
length. See page 52.

Acquisition mode vs. Sweep range
Memory length: Short C——1  Long

Acquisition 5ns~500 ns-1 Ps2 us o 10 ps-50 ps-100 ms-2s o 5s - 50s
Peak Det . ) I - - ' ' - ]
. [ —
EQU Smpl ' ' :
Roll ) L 1
) I
Roll print i —
) [
Average [ 1
et Sl 1—
- PR
(—( Limitation of acquisition ) ~N
EQU sampling and averaging are not available for long memory.
Averaging and persistence are not available in Roll mode.

(—(Display of acquisition setting conditiorD

Displays the acquisition condition at the upper part of the screenf If
acquisition is not operating even if it is not valid, it is not displayed.

50us 100MS/s Run D:-6.00p Smpl EQU S—i S = Memory Short !

| phTMememtona ;

i Norm Smpl = Smpl : : EQU Smpl =EQU: *S or Lis highlighted when
: Peak Det =Peak ! :Roll =Roll |  persistence is ON
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DISPLAY menu

DISPLAY Displays the DISPLAY menu related to the waveform or readout display.
I (See Section 2 for details.)

Contrast Sets the contrast between the waveform and background. (0 to 100%)
setting  The contrast is automatically set initially according to the ambient light
when the power is turned on.
You may adjust the contrast manually if necessary.
This manually-adjusted condition is maintained until the power is turned
off.

Join Sets joining of dots ON or OFF.
setting Off. Displays the waveform as dots. All data in the display area is always
displayed.
On: Joins the dots of waveform data. Useful for observing a pulse
waveform or enlarged waveform. Peak compression is automatically
performed according to the display data count.

Interpokation data exists (Join = On)

~

. \ No acquired data in this interval
e (Join = OFF)

Restrictions on join display)

While waveform acquisition is under Run in long memory, waveforms pre
displayed as joined dots.

If persistence is set to ON, the waveform is always displayed as dots.

Display Allows selection of YT/XY of waveform display format.
TYPE setting

Displays Displays waveform by
waveform by expressing the

YT display expressing XY display horizontal direction on
vertical the CH1 voltage axis

Voltage axis Y| direction on | Voltage axis Y (CH2) | and the vertical
the voltage axig direction on the CH2

and horizontal voltage axis.

direction on This Is used to show
Time the time axis. | Voltage (CH1) | phase relationship
axis T axis X between CH1 and CH2.




31

Scale  Sets the scale for display (Grid, Axis, Frame) in the waveform display
setting area.
Example of selecting Grid
1DIV Grid:
ADNV: [T T T T T T s Displays the grid, which
divides the vertical direction
into eight divisions and the
-+--| 8-partition horizontal direction into ten
C divisions.
L The unit of this grid is
S expressed as 1DIV. Woltage
10-partition sensitivity VOLTS/DIV and
sweep time range TIME/DIV
are set using this as the unit.

Math Selects the following 3 types of waveforms calculation.

setting  Adq: Displays addition of the CH1 and CH2 waveforms.
Sub: Displays subtraction of the CH1 from CH2 waveforms.
Mult: Displays multiplication of the CH1 and CH2 waveforms.

Status  Sets one of the following 4 display items in the temporary display area.

setting  Counter: Displays the frequency of a trigger signal.
Date: Displays the time and date.
Measure: Displays the auto measurement result.
Comment: Displays the edited comment.

Comments can be edited by setting the UTILITIES menu to
Comment through [FUNCTION operation]. (See page 39.)

The status display is erased when CH1/CH2 offset is set or a temporar
message is displayed, but can be displayed again by operating the
menu and functions.

Counter measurement )

Selecting Counter in Status makes it possible to always measure the freqiency
of the input signal selected as the trigger signal source.

The measurement is performed irrespective of waveform acquisition.
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MEASURE (auto measurement) menu

MEASURE Selects any of the 4 items A, B, C and D from 13 auto-measurement items
such as Tr (rise time) and freq (frequency) of a signal, which are executed

_.I simultaneously. For some measurement items, parameters need to be
setand the measurement points are displayed (+ marks). See Section 2,
for details.
Setting 1. Through [FUNCTION operation], set the MEASURE menu
measurement items to item A (it is possible to select measurement items in the

order shown in the figure at the center left).

arr
Measured —> f_2.88rs ) ) )

value B2 Tr | <— Selects item B likewise.
L. Sken | < Selects item C likewise.

D .0ff | <— Selects item D likewise.

< . .
2. Depressing the [FUNCTION] knob displayRatameter
setting for measurement items" corresponding to items A to D
as shown in the figure at the bottom left.
] The measurement point of the item currently selected is
Measurement item indicated with a + mark. This example shows the
selection order measurement interval at the rising edge of the CH1
(it s possible to select waveform as shown in the figure at the bottom left.

CH1, CH2 for each item)

Use cursors to set the automatic measurement interval.
SelectAl measurement from cursor measurement, display
H cursors and set it using the FUNCTION knob. (See
"Cursor measurement” on page 22.)

Carry out measurement in the interval between cursors (if
H cursors are not displayed, the measurement interval
Peak  +Peak corresponds to the entire screen).

10, 4l

Settingexample ~ This example shows the parameter menu of item A (Tr
Rise time (Tr) measurement of CH1).

EBHS BBBNSIS StD D: B.88 s Smpl s

TOP: Lol |<— Sets top and base from the histogram calibration
and regards this as 100%.

<— Sets the rise time measurement end level.

<— Sets the rise time measurement start level.

<— Exits the parameter menu.

imﬁ@mu m@@mU it THL +UC
Tr = 8.832us ¥Tr = 0.832us 1

+mark display The level A, B, C or D specified when the menu is displayed is
indicated with plus marks. However, no plus mark appears when
the reference waveform is displayed.
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Measurement item
For the types of auto-measurement and details of the measurements, see the Referer

ltem Menu-Symbol Parameter menu Measuring point +display
Rise time CH1/CH2 Tr ©O) Yes
Falltime CH1/CH2 Tf ©O) Yes
RMS measurement CH1/CH2 Vrms No No
Average voltage CH1/CH2 Vmean No No
Frequency CH1/CH2 freq @) Yes
Cycle CH1/CH2 Period @ Yes
+ pulse width CH1/CH2 +PW @) Yes
— pulse width CH1/CH2 -PW @) Yes
Duty ratio CH1/CH2 Duty @ Yes
Maximum value CH1/CH2 +PEAK No No
Minimum value CH1/CH2 -PEAK No No
Peak to peak value CH1/CH2 P-P No No
CH1/CH2 skew Skew ® Yes

Auto-measurement parameter
(The following 3 parameters are available depending on the measurement item.)

Parameter menu Setting item Setvalue
@ 100% value Top-Base/P-P

Upper 510 95%

Lower 510 95%

@ Level 510 95%

® CH1 Edge Rise/Fall

CH1 Level 50 95%

CH2 Edge Rise/Fall

CH2 Level 5t0 95%

(—( To perform automatic measurement while operating another menu h

The automatic measurement value is erased when operating other menu. To
show the automatic measurement values, use the following procedure.

Display the Display menu and select Measure from Status through [FUNCTION
operation]. This allows the measured results of items A and B to be displdyed
at the bottom of the screen all the time.

—




34

SAVE/RECALL menu

SAVE/ Saves and recalls SETUP (panel setting) and WAVEFORM (waveform
RECALL data) to a floppy disk or ATA card. Both the CH1 and CH2 waveforms
are saved simultaneously. Both the panel setting and the waveform data
_.I are recalled simultaneously.

5ns. . 25/ Stp Di 0.00 5 Smpl Eau S

Saves/recalls the ] Saves/recalls part of the
CH1/CH2 waveforms /'\ f\ f\ |~~~ readoutand menu.

. : e (F tent,
VAV T s tespentic)

R ETE TR HUE S CHT R
=100, 15Hz  SeleEey

Binary ASCII

can be selected as \_ Saves/recalls

data format. waveform data.
L1
Floppy

Saves panel setting

ATA

Device  Selects a floppy disk or ATA card.
setting

Type  Selects Setup (panel setting) or Waveform (waveform data).
setting Note: Select the save type (next item) when selecting the waveform.

Style  Selects Binary or ASCII. The SAVE type of the pasgitings is Binary
setting format.
Note:  There is a setting item at the end of the Save/Recall menu.

Function Selects Save, Recall or Delete.
Execute the function by specifying file No.

\ Setup:  Saves, recalls or deletes panel settings in Binary

format.
The file extension is set.

WAVE: Saves, recalls or deletes waveform data in Binary
format.
The file extension is wfm.

ASCII: Saves or deletes waveform data in ASCII format.
The file extension is csv.

The above directory is automatically created when save is executed, and
the data is saved as the specified file number.

The selected file is found automatically from the above directory, and is
recalled or deleted when Recall or Delete is executed.
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Saving panel settings to floppy disk

Coarse

/”’_5\\\\__,/

Press the SAVE/RECALL button to display the SAVE/RECALL menu.
Set Device to Floppy with [Function operation].

Set Type to Setup (panel setting) with [Function operation].

Set Function to Save with [Function operation].

Specify the File No. (e.g. specify “1”).

You can set the file No. in steps of 10 when Course is set.

After specifying the File No., press the FUNCTION knob.

The message “Press FUNCTION to save” appears.

Press the knob again to execute SAVE.

If the specified file already exists, the message “Press FUNCTION
again to overwrite” appears.

Press the FUNCTION knob again.

Recalling panel settings from floppy

=L

Recal |

/\/

| 1to 3. Setin the same way as “Save panel setting to floppy Pisk."

4,
5.

6.

Select Recall in Function with [Function operation].

Specify the File No. with [Function operation]. (e.g. specify “1").

All saved files are displayed. When the panel setting is recalled, only
file No. of existing files are selected and displayed.

You can set the file No. in steps of 10 when Course is set.

If there is no file, “*****” js displayed.

After specifying the File No., press the FUNCTION knob. The message
“Press FUNCTION to recall” appears. Press the knob again to execute
RECALL.

/C Number and capacity of files that can be saved )

It is possible to save the panel settings and waveform data (Binary/ASC}l) in
files (No.1 to 200).

It is also possible to save the panel settings and waveform data (Binary/ApCII)
in an ATA Card (No.1 to 9999).

The number of files that can be saved depends on the remaining capacify of a

floppy disk or ATA card.
Type of file File capacity Storage time
Panel setting 1kB Approx. 5 sec.
Waveform data for short memory (Binary) 11kB Approx. 12 sec.
Waveform data for short memory (ASCII) 56 kB (max.) Approx. 30 sec.
Waveform data for long memory (Binary) 201kB Approx. 90 sec.
Waveform data for long memory (ASCII) 1101 kB (max.) Approx. 9 min.
.
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Saving waveform to floppy disk

Press the SAVE/RECALL button to display the SAVE/RECALL
menu.
Floppy

1
2. Set Device to Floppy with [Function operation].
Type . . .
Set Type to Waveform with [Function operation].
4]
5
6
7

| .Function Set Style to Binary with [Function operation].

Set Function to Save with [Function operation].
Specify the File No. with [Function operation] (e.g. specify “1").
You can set the file No. in steps of 10 when Coarse is set.

Coarse

After specifying the File No., press the FUNCTION knob.

E‘I’;zz: The message “Press the FUNCTION knob to save” appears.
| AutoSave | Press the knob again to execute SAVE.

Deoffaflt If the specified file already exists, the message “Press the
" Setap FUNCTION knob again to overwrite” appears.

| Savelype | Press the FUNCTION knob again.

Note: Saving or recalling waveform data saves or recalls both the
CH1 and CH2 waveform data at the same time without any
relation to whether trace is ON or OFF.

Recalling waveform data from floppy disk

|1 to4. Setinthe same way as saving waveform data to flopqy disk.

Floppy 5. Select Recall in Function with [Function operation].
Walﬁzrm 6. Specify the File No. with [Function operation] (e.g. specify “1").
Function All saved files are displayed. When the waveform data is recalled,
only file No. of files in which the data was saved are selected and
.__F.l_'_ie_.'_“f’__ displayed.
TCoares You can set the file No. in steps of 10 when Coarse is set.

If there is no file, “*****” js displayed.

7. After specifying the File No., press the FUNCTION knob. The
message “Press FUNCTION to recall” appears. Press the knob
again to execute RECALL.

Operation during floppy disk access)

'2 Do not operate any other function while the scope is accessin
the floppy disk (green lamp is lit).
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Save/Recall menu (continuation)

Format
setting

Auto save

Default

Delete

Formats a medium inserted to a specified device. Note that formatting
the medium will erase all data saved in the medium. Using a medium
such as floppy disk or ATA card requires formatting.

Formatting the floppy disk
The format operation erases all stored data.
1. Set Format to Floppy with [Function operation].

2. Press the FUNCTION knob. The message “Push the FK to format
Floppy” appears.

Press the knob again to execute formatting.
Note: Before using a new floppy disk or ATgard, the device
must be formatted.
Saves waveform data to the specified device sequentially when a nev
waveform is captured.
Press ON to start Auto save.
Press STOP to stop Auto save.
Press RUN to restart Auto save.

When the Auto save function is active, all operations except RUN/
STOP are ignored.

During Auto execution, the data is saved as binary data.

Resets the settings to the factory settings. (See page 10.)

Deletes the specified file.

,{ Waveform data format (Style) ) 1

Binary coded waveform data (CH1/CHZ2) is saved with the panel settings,ftime

and comment.

In Binary format, the data is saved as binary data. The saved data is recafjed by

the scope.

ASCII waveform data (CH1/CH2) is saved in CSV format with limited pafel

settings and time. (CSV: Comma Separated Value)

ASCII data can be displayed using Windows applications such as Excefl (not

provided with the scope).
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UTILITIES menu

UTILITIES Displays the Copy, Interface, Comment, Date or Config menu.

F

Copy menu Selects a device or sets the output format (Style) and output destination

setting

Interface
menu
setting

(Source), etc.

:
Copy _} : l
— : Run Auto] ' Example where
nterrace. E Device H i
: Flopoy E FIoppy s selected from
Date Plwe ||| oo |+ Device in Copy menu
TIFF off H
_Config. Function Source
¢ [Auto Delete | [Setup |
i [File No_|
Lo 9|
i |Coarse
0.00 V Eeit
i I D I S
H |— I
Output device Menu Output format Output source
Built-in printer Printer --- Screen, Panel Setup
Floppy disk Floppy BMP, TIFF Screen, Panel Setup
ATA card ATA CARD BMP, TIFF Screen, Panel Setup
Centronics Centro DPU-414 Screen, Panel Setup
ESC-P09
ESC-P24
PC-PR201

A hard copy of the screen can be output when the output destination is
set to the screen, and the setup settings can be output when the output
destination is set to the panel.

The File No. can be specified when the output destination is set to
floppy disk or ATA card.

The file No. is incremented by 1 automatically after copying by pressing
the Copy button.

Sets the delimiter, baud rate and data length (Data) of the RS-232C (no
parity, stop bit is 1 bit).

When the GP-IB Card is inserted to the card slot, any address and the
delimiter can be set by the GP-IB menu.
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Comment Displays the following comment menu.

Menu  The edited comment is displayed at the bottom of the screen wher
setting  comment is selected for Status of the Display menu.

The comment is stored as auxiliary information with the waveform and
panel setting data, and is recalled with those data.

SUnNS DS/ Ron 0 000 5 Smpl
Character Writing L Copy
Selection Position —— 0 ——

Epacd gaaﬂgi(:i) Interface
Otz O e

! CHI UERTICAL CHE
| UHERA (), =, JDate
P122456759: 1 <=7
?E?QEFGHIJKLMN!PQRSTUUNHYZ
abcdefghijklmnoparstusixyz

o o0 U s e
RINGON

'
Comment display/edit area

Editing the comment

1. Selectthe comment edit position by the CH2 VOLTS/DIV knob.

2. Select the comment characters by the CH1 OFFSET knob.

3. Pressthe CH1 COUPLING button to set the comment characters.
4

Select END in the Utilities menu above and press the FUNCTION
button. The comment is saved.

Press Cancel to cancel the saving.

Date menu Sets the year, month, day, hour, and minute. Seconds are set to zel
setting  when the new setting is set. The date is displayed at the bottom of the
screen when Date is selected for Status of the Display menu.

The date data is used for time display, and also for the time stamp whe
saving a file and for the time stamp of captured waveform data.

Config menu Sets the Help language (Screen Display: Language), LCD display (LCD),
setting  Self-calibration (Self cal) and software version.

Self cal Performs self-calibration for the vertical axis, offset and trigger
automatically. While self cal is executing, do not apply any signal to
CH1, CH2 or EXT input.
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Section 2 Explanation of Functions

This section gives detailed explanations of functions.

Page
Waveform display 42
Vertical axis 43
Horizontal axis 43
Synchronization 4
TV trigger 46
ACQUISITION 47
Peak detection (Peak Det) a7
Average (Average) 48
Equivalent sampling (EQU SMPL) 49
Roll (ROLL) 50
Persistence (PERSISTENCE) 52
XY display 53
Calculated waveform 5
Automatic measurement (MEASURE) 55
Save/recall/delete 60
UTILITIES/Copy 62
Appendices 64
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Waveform display

There are three types of waveforms displayed on the screen: CH1/CH2,
REF1 to REF5 and Math.

CH1,CH2 Displays sampling results of signals input to channel 1 and channel 2.
waveforms Displayed waveforms can be expanded or reduced.
While a Math waveform is displayed, CH1 and CH2 can be turned OFF
simultaneously.
CH1 and CH2 waveforms are also used as waveforms to be saved/
recalled to an ATA card or floppy disk.

REF1to Displays reference waveforms recorded by the REF SAVE button.
REF5 Displayed waveforms cannot be expanded or reduced.
(reference)
waveform

Math Displays results of calculations selected by Math in the DISPLAY menu
(calculation) on CH1, CH2 waveforms. Calculations are executed regardless of display
waveforms (non-display) of CH1, CH2 waveforms.
Displayed waveforms cannot be expanded or reduced.

/-CHorizontaI display position immediately after acquisition of waveform

CH1 and CH2 waveforms are displayed as shown in the figure below immedately
after they are acquired (until any panel operation). Data outside the scregh can
be observed by DELAY operation or reduction operation by TIME/DIV affer
acquisition of waveform is stopped. Depending on the sweep rate settiflg or
ACQUISITION setting, the amount of displayed data may be less than the
See the appendices 1 and 2.

First data acquired Last data acquired
! !

Short memory % <
1120 5000 data

idata
Longmemoryi Q AWAWAWAWA
12400 10000 data

'data

Outside VWaveform display screen
screen
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Vertical axis

Selects an attenuation ratio of the probe used by the probe setting il
the CH1, CH2 menu from 1:1, 10:1, 100:1 and 1000:1.
Selecting Auto automatically recognizes the probe with a probe sense
function (1/10, 1/100) and sets an attenuation ratio.

Probe
setting

Horizontal axis

DELAY

&

The setting range for a trigger delay in a waveform acquisition (RUN)
state varies depending on the sweep time and memory length.

The waveform acquisition stop (STOP) state-%)0 s to +750 s
regardless of sweep time and memory length.

Trigger delay setting range (RUN state)

In the RUN state, the time from the trigger:
point to the center of the waveform screil—|

is set.

Memory length

Sweep time

Setting range

Short

5 ns to 1 ms/div

=5 div to +10 ms

2 ms to 50 s/div

=5 div to +500 s

Long

5 ns to 20 ms/div

=5 div to +200 ms

50 ms to 50 s/div

=5 div to +500 s

Trigger
Yy

Screen

Delay |

€

1Ln

-5div

The STOP state is used to move an acquired waveform in horizontal direction.
See page 16 for Post trigger and Pre trigger.
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Synchronization

EVENT  Specifies trigger count or trigger period (interval time setting), and
trigger  generates valid trigger signal and acquires waveform only a specific
condition is satisfied.

Type setting Selects Count, Burst, Extra or Missing as event type.

Count Generates valid trigger signal every specified count of trigger signal. It
(COUNT) is suitable for operation check of counter circuit.
Count setting: 1 to 9999 (selecting Coarse allows setting every 100
steps)
RUN/STOP button changes
from Stop state to Run state.
1 23 4 5 6 7 8 Press

, l { , , l [ l RUN/STOP button
Trigger signal

To start operation

When count is set to 8
Valid trigger ﬂ—

Burst  Generates valid trigger signal when trigger signal period exceeds the
(BURST) interval time. It is suitable for observation of burst waveforms, etc.
Interval time: 0.1%us to 1 s (can also be set roughly by Coarse)

Trigger signalM

< Interval time>|

Valid trigger

EXTRA  Generates valid trigger signal when trigger signal period is smaller than
the interval time.
Acquires waveform when the trigger period is shortened by glitch in a
clock signal or spike noise in the power line. It is suitable for observation
of glitches.
Interval time: 0.2Qus to 1 s (can also be set roughly by Coarse)

rpr s | [ ] i
k

Interval time

Valid trigger
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MISSING Automatically generates valid trigger signal when there is no trigger
signal within specified time. The valid trigger is generated within 50ns
after the interval time has passed from the last trigger. It allows waveform
to be acquired when part of repetition signal is missing due to power
interruption or data dropout.

Interval time: 0.2%us to 1 s (can also be set roughly by Coarse)

Trigger Signal M

‘* Interval time *‘

+50 ns (max.) +—|

Valid trigger
Example of Burst signal Signal cycle 360us
Stop period 1.6ms
1ms  GRRkSAs Ryn 0: 0.0 5 Smpl S
Trigger SWeeh .
.« (Mormal ) Selects Normal or Single.
m - RN, e “Tri T e
@ Selects Event.
Tupe
@ Selects Burst.
T T .
Sets interval time
EERS W b s
e— . .
1.00ms Generates a trigger signal at the
U E T T R R AT (5 2,50 falling edge (Neg) of signal.

. 3R12kHz I ager

Indicates the sweep mode selected.

Auto: Auto
Normal: Norm
Single: Sngl

Sweep mode when EVENT trigger is used >

When using an EVENT trigger, set the sweep mode to Normal or Single.

If Auto is set, waveforms are acquired automatically even if it does not sajisfy
the specified condition and it is not possible to acquire the specified phenonfenon
correctly.
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TV trigger

TV trigger

Type

Line

Source

Slope

displays NTSC or PAL (SECAM). It generates trigger in the selected
field (Both, Odd, Even) or line.

Selects field and horizontal synchronization.

Both: Triggers by selecting a line number of horizontal sync signal
from vertical odd field or even field.

Odd: Triggers by selecting a line number of horizontal sync signal
from vertical odd field.

Even: Triggers by selecting a line number of horizontal sync signal
from vertical even field.

TV-H: Triggers by a horizontal sync signal.

Specifies a line number in the field selected by Type.
While NTSC is selected: 5 to 2000 can be set.

While PAL (SECAM) is selected: 2 to 2000 can be set.
Lines can also be set with Coarse in 100 steps.

Selects a signal source to be triggered.
CH1, CH2 or EXT can be set.

Selects a trigger slope plus (Pos) or minus (Neg) of a TV sync signal.
Slope is always performed minus (Neg) when Type is selected TV.

Example of measurement with line No. 24 of odd field (Odd) of NTSC
signal

Sps 100M54s Stp D: @.08 s Smpl

Selecting any of Auto/Norm/Sngle

Swesp . .
allows stable observation of a TV signal.

Specifies TV.
Specifies Odd.

Specifies line No.

LR T o e eV e

f=22.999 Hz Iidiee=

/—C TV system and features )

J
System | Line number Field frequency Video signal Country
bandwidth

NTSC 525 Approx. 60 Hz 4.2 MHz USA, Canada, Japan,
Korea, Taiwan,
Philippine, M,S-America

SECAM 625 Approx. 50 Hz 6 MHz France, Russia, E-
Europe

PAL 625 Approx. 50 Hz 5MHz W-Europe, Asia, India,
Oceania

Approx. 60 Hz (Reference)
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ACQUISITION

Peak Detects Max./Min. of an input signal by capturing the input signal in
detection 500 M samples/s and alternately records the Max and Min values in
(Peak Det) memory in a period corresponding to the sweep time (see Appendices

land2).

If the sweep time is set to L8/div (5 M samples/s) with short memory,

it is not possible to capture the waveform peak A in the figure below
which occurred in the sampling interval without peak detection.

Peak detection always captures waveforms in 2 ns period (500 M samples
s) irrespective of the set sampling period and alternately records Max./
Min. as data, making it possible to capture phenomena that occur in the
sampling period correctly.

Sampling period according to sweep time = 5 M samples/s
Appendeces 1, 2)

+100 ns: ' ' ' ' H
Without peak § Al : : : : ! Expresses data with dots
detection : H H H B: : i in sampling period.
Captures data in: ' Note 1
sampling period.: : °
Input signal ; o ¢000 09

With peak R
detection  FiEY

Expresses data with lines
+ in sampling period of
+ Max. and Min.

Always captures ¢

data in 2 ns period. | Note 1

¢

o = Captured data
Note 1: Screen display when Join in Display menu is set to Off

Pulse signal Example of measurement of 10 ns pulse signal with repetition frequency
of approx.11 kHz

Peak detection mode is OFF In peak detection mode
Stp.D: B.98 s Smp S@ps  1@MSA Stp D: 0.00 5 Peak
H H H Do H F I

YIS PRI PO

S NS OO TSSO I i et

A
A

T e R
f=11.246kHz Sae

Since the pulse width (10 ns) of the signal is 1/%ince sampling is always performed in 2
of the sampling period (100 ns), the pulse signa$ period, pulses in the sampling period
cannot be captured completely. (100 ns) are captured correctly.

[ W o= E s U TS e Tl U
f=11.246kHz TITIERED
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Average  Every capturing of an input signal averages data on the same time axis
(Average) and displays the waveform.

Average  Selecting Average shows the Count on the menu. Set an average
count count (2, 4, 8, 16, 32, 64, 128 and 256) depending on the waveform
(Count)  condition.
The greater the count, the greater the effect of eliminating noise in the
signal becomes, but processing takes more time.

Example of measurement when averaging is not performed

—
2ps., 2505 Stp D 0.9 = Sme] Indicates normal sampling.

“yorm s < Sets acquisition mode to Norm Smpl.

fau Smpl

Signal with large noise

Since a signal (sine wave
approx.130 kHz) includes noise
over 10 MHz, the trigger couplin
is setto HF-R to stabilize triggerin

. FPersist
Off

o1 hength
Short
7.0 U

T 25, 07F  Norm CHL +HFR
f=130.63kHz

Example of measurement when averaging is performed
/\

Zus  PEANMES Stp D: 0,00 sChvg % s Indicates averaging operation.

average  Sets acquisition mode to Average.
Count Sets average count to 64. L is effective.
2
au. Smp <_< Performs averaging even when equivalent

sampling is set.

On Averaging is not performed in the roll mode (short
memory with sweep time slower than 100 ms/dlv

—/

U

: : T : Lenath <—(Averag|ng is not performed with long memory.
[ e :6% C NormsﬂmHéSmFR N
rd \C: I

Set the sweep mode to Auto or Norm
when averaging is used.

Averaging operation is not performed
in single sweep mode.

Noise in the signal is eliminated by averaging.

Averaging restrictions>

In the roll mode or long memory, Norm smpl (normal sampling) is set automatgcally
even if Average is selected.
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Equivalent Using equivalent sampling for a repetition signal can speed up
sampling apparent sampling rate.
(EQU SMPL)

Principle  Every time waveform data is captured, the time tn (n=1, 2, 3,...) after
trigger generation until data is sampled is measured and data is
overwritten taking account of relative time relationship.

This instrument implements 25 G equivalent sampling by measuring
the time with 40 ps resolution.

Trigger
M

: > 3rd waveform data captured

)
2 ns period
n prg):

2ns peno(é y( 1st waveform data captured

M : » 2nd waveform data captured

Example of measurement by normal sampling and Equ sampling for

approx.100 MHz sine wave

Norm sampling Equivalent sampling
Sns (50035 Bte D: 0.00 s Smpl S
K Mede
orm Smil
Sampling in 2 ns period 40 ps equivalent sampling

T EERDETE WO RIS TCHT DT ] TR E LTS TOHT s
f=180.12MHz X on ) ! L#:?@@. 12Hz
Mainly used to Can displays detailed waveform.
Join setting in Display menu Restriction on

equivalent sampling

This Norm sampling example is
shown by Join ON. With long memory, equivalent
Data pieces captured in 2n sampling is not performed
period are linked with a line. even if Equ Smpl is set to ON
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Roll (ROLL) The acquired waveform is displayed in real time. Available sweep
range is 100ms to 50s in Short memory length, 2s to 50s in Long
memory length.

When operating at slower sweep rate with roll mode off, the
waveform is displayed on the screen after all waveform data has
been captured up to the specified memory length, and so it is not
possible to observe the phenomenon in real time.

Aroll operation performs acquisition and displaying of waveform
data on the screen simultaneously like a recorder, making it possible
to observe changes in the waveform in real time.

Roll print Outputs waveforms to a built-in printer simultaneously.

Roll print is performed by pressing the Copy button, while the
sweep time is 5, 10, 20 and 50 s/div in the roll mode.

(Set Device to Printer and set Source to Screen in the Copy menu
~ of UTILITIES beforehand.)

*~ While roll print is in progress, no operation is possible other than RUN/

STOP button operation.

To stop roll print operation, press the RUN/STOP button.

Roll print format While roll printis in progress, the waveform is continuously output
as a recorder image as shown in the figure below.

Outputs readout. Roll print is possible Indicates the screen number.
while the sweep time is slower than 5 s/div. /\ '

(RS T SERIA T 0005 Smol R‘Q”',J DR A 2 [

o e

L e THI S0 EndTess J
f= 0 Hz

Pressing RUN/STOP shows a frame /
and stops operation.

/—< Restrictions in roll mode )

e Averaging and persistence are not executed.

e Automatic measurement results, Math (calculated) waveforms and X\ are
displayed in a Stop state.

e Turning On the Auto Copy or Auto Save function automatically sets Rofl to
Off.
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Sweep mode in Roll operation

The setting of the sweep mode is performed by Sweep in the TRIGGER
menu or with the AUTO/NORMAL/SGL button.

The sweep mode setting is changed < Roll operation
depending on whether the roll mode is

OFF or ON.

Rollis turned onand "Roll" is displayed
S at the top right.

N\ r- - - - - =

1Roll mode is OF I In roll mode
|

|

|
: Auto T Endless :
i Normal T | |
I Single <&—+—> Triggerd !
N 7

7/ N

2Pgns 2.5k Stp D: @.89 s Smpl Roll §

lorm_Smpl

Example of sweep mode
Trigger'd

188ns  5kSe Stp D: 0.88 5 SmplRol DS
Conon o eleEl 1. Set Sweep to Trigger'd.
The setting can also be changed by
the AUTO/NORM/SGL button.

2. Inthe rollmode, Edge or Event can
be selected as TrigType. TV cannot

b

be selected.

set to 5.

In this case, Event trigger count is

TV EH N VA QD [Es [

) Ml il In the roll mode, the display varie

depending on the sweep mode.
Trigger'd: Displays the trigger
level.

Displays Endless.

In roll mode: Displays nothing.

Roll mode is OFF:Displays sweep
mode. (Auto,
Norm, SGL)

Endless:

In this example, pressing the RUN button starts roll operation, and stops roll operatio
when five rising edges are detected.

In this way, a waveform in the roll mode can be stopped under a specific trigge
condition.
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Persistence The acquired waveforms are overwritten infinitely on the screen. This
(PERSIS- is convenient to continuously observe changes of a signal.

TENCE) If the state is changed from STOP to RUN by pressing the RUN/STOP
button, persistence operation is started and the screen is initialized
when the first captured waveform is displayed.

For the operation in persistence mode, see page 28. With persistence
ON, waveforms are displayed with dots irrespective of Join setting.

AM Measurement example of signal with modulated amplitude
modulation
signal
When PERSISTENCE is ON, this|s
ERAps M35 Stp D: 8,00 5 Smpl 8 . . .
Y Tiode displayed in reverse video.
: . orm Smpl

T In this example, Burst of the Event
trigger is used for stable triggering.

Limitation on PERSISTENCE
In the roll mode, PERSISTENCE i

[ T iU R=H=R T A ST T o o =TT

not performed.

Memory length The function and operation change depending on the memory length.
(Length)

Short 5k (5120) words/channel

Waveforms are displayed depending on the Join setting in display menu.
100 k (102400) words/channel

Long In RUN state, waveform is always displayed in join irrespective of Join
setting.
In STOP state, waveforms are displayed depending on the Join setting.

Limitation on long memory >

e Average or equivalent sampling is not available.

e The voltage value in automatic measurement or V at t measurement is displayed
in STOP state.
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XY display
Displays a waveform by expressing the horizontal direction (X) on the
CH1 voltage axis and the vertical direction (Y) on the CH2 voltage axis.
Allows observation of the phase difference of CH1 and CH2 signals, etc

Measurement example of 90° phase different sine waves
YT display XY display

20ps  25MEs Stp D B.PA s Smpl S 20ps  25MEs Stp D B.PA s Smpl S

= { Displays a nearly complete )+ 2.1
round Lissajous waveform. -

[ TR TR AT oM v =i e

)

[ TGV R ATV Fo M v =) e e
|l

/—C Limitation on XY display )

» Calculated waveform display, reference waveform display or automatic measurgent
is not possible.

» Always displays with dots irrespective of Join setting.

¢ Inthe roll mode, waveforms are displayed in YT mode and if the state is changedffrom
RUN to STOP by pressing the RUN/STOP button, waveforms are displayed irgXY
mode.

/—< Cursor measurement in XY display )

Time related measurement is not available in XY display.

Measurement type Content Operable cursor
CH1 AV Potential difference between H cursors H-C1, H-C2
CH2 AV Potential difference between V cursors V-C1, V-C2
CH1&2 AV Potential difference between H cursors H-C1, H-C2
Potential difference between V cursors V-C1, V-C2

Measurement example of CH1 & CIAY

Equ ©
~ Measurement item currently selected

H U

Select | « Cursor that can be operated by FUNCTION kn
U-ce

-~ CH2 &) | « V measurement in vertical direction

n—ore (measured by CH2 volts/div)

5. 2ml

“\V measurement in horizontal direction
(measured by CH1 volts/div)
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Calculated Displays results of calculation between CH1 and CH2 waveform data.
waveform

Math
( ) Measurement example of Measurement example of
added waveform subtracted waveform
SAps 183 Stp D: B.08 s Smpl S 18ps  B0M3s stp D: 0,08 s Smpl S
: ontrast Sub: = = o ontrast
52 %

=

1=

([ eV N MV TR o :

Addition of CH1 and CH2 Weorm Subtraction of CH2 from CHl
data waveform. Used for a differential signal
without common mode signal.

Multiplication ~ Measurement example of
(Mult) multiplied waveform

18ps  GEMSAE Run D: 0,800 s Smel 18ps

B U et O VT oM =S W

Multiplying CH1 by CH2 waveform in the figure on the right. Used for power
from a voltage waveform and current waveform, etc.

Multiplications are performed according to the following expression:

Mult = (CH1 waveform data CH1 GND positionx (CH2 waveform data
CH2 GND position)/128

/—C Numeric expression of waveform data >
Outside screend ~~~~ T27a0 - This instrument converts the voltage of :
_ +99 input signal from analog to digital with 8-bi
Waveform display resolution £128 to +127) and displays th
Centerf - - - - ------- 0 data corresponding to -100 to +99 on t
screen. The data outside the screen canpe
~100 observed by operating OFFSET or VOL

Outsidescreeny ____ _,6qiny DIV after waveform acquisition is stopped,
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Automatic measurement (MEASURE)

Measurement
area

Measurement
point
display

Specifies the measurement area between H cursors. If no H cursor
are shown, the measurement area is the entire screen.

The H cursors are displayed by pressingAWeAt/AVE& At/V at t/

OFF button and selectidg of cursor measurement. (Likewise, the H
cursors can also be displayed by selech¥§ At measurement.)

SelectAt for cursor
2ps 25 Stp D 0,80 5 Smpl S
3 J/ measurement.

ursor H-C2cursor .4

£l

. JE USRS VOUREINY S Cursor that can be
ST Y S G operated

9.2 | The cursors are moved by
turning the FUNCTION knob.

The cursor to be operated is

0 i VA f I, aiesn | Selected by pressing the C1/C2/
A TCK buttons.

v
In this example, the root mean square (Vrms) and average (Vmean) o
the CH1 waveform are measured.
While another menu is displayed during cursor operation, etc.,
selecting Measure as Status in the DISPLAY menu displays
measurement results of A and B at the bottom of the screen.

< Weasuremneit 5 b
interval

With measurement that allows selection of measurement parameters
if no reference waveform is displayed, the level of measurement point is
indicated with & mark.

200ns  SO0MSs Stp D: B.00 s Sm) The + mark iS displaye
T N DInBUSS SR as the level of
measurement point
selected in the menu.

Bl

In this example, the level of
measurement of A is indicated
with a + mark.

WD U U ORI
TPl < 9.628us I-PW = 9.618us

In this examplet pulse width ¢PW) and- pulse width {PW) and
duty ratio (Duty) of CH1 waveform are measured.
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Risetime = Measures rise time of waveform in the specified area.
(Tr)

Fall time (Tf) Measures fall time of waveform in the specified area.
Set the following parameters.

100% Top

.............. Upper Level (e.g. 90%)

This span is
regarded as
100%.

The point at which the waveform crosses
the level is indicated with a + mark.

-. Lower Level (e.g. 10%)

0% Base E E

100% Sets a reference waveform amplitude.
If Top-Base is selected, Top and Base are found from a waveform data
histogram and are set as 100%.
If P-P is selected, the span between Max. and Min. of the waveform
data in the specified area is set as 100%.

Upper  The measurement end level is set at the Tr and the measurement start
level is set at the Tf. The setting range is 11 to 90%.

Lower The measurement start level is set at the Tr and the measurement end
level is set at the Tf. The setting range is 10 to 89%.

/{Amplitude parameter (100%) setting and specification of measurement interval

When a waveform has an overshoot or undershoot as shown in the figurdg] the
measured value varies depending on Top-Base or P-P selection.

) If there are several rises (falls) on the
Overshoot screen, specify the measuring area
: with H cursors.

 100%in 100%in |

{P-P TOP-BASE
: Undershoot :
H cursor H cursor

If no area to be measured is specified, the rise (fall) time at the leftmost pafjt of
the screen is measured.
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Root square Measures root square mean of waveforms in the specified area.

mean (Vrms)

Mean value Measures mean value of waveforms in the specified area.

(Vmean) Note that measured values of both Vrms and Vmean vary greatly
depending on the setting of measurement interval.
There are no measurement parameters (no + mark is displayed either
Frequency Measures frequency of waveforms in the specified area.
(freq)
Period  Measures cycle of waveforms in the specified area.
(period)  The following parameter can be selected.
Top 100%
1 1
! 1
! 1
1
L O NS R A :_ Level (e.g. 50%)
1
. The point at which a waveform
' crosses the level is indicated
AR with a + mark.
Base 0% * period=p
Frequency=1/period
Level The span between Max. and Min. of waveform data in the measuremen

area is set as 100% and the period is obtained from the point at whicl
the waveform crosses the level. Frequency is calculated from the period

The setting range is 10 to 90%.
Measurement example of frequency and period

5@@ns | 5EAISs Stp D: 8.00 5 Smpl 5
U I

LT ESETE O RS TCHT VT @,
Tfreq = 803.2kH TPeriod= 1.2450us [EN

SelectAt of cursor
measurement and set the area
to be measured between H
cursors.

Selecting Measure as Status in
the DISPLAY menu displays
measurement results of A and
B at the bottom of the screen.

Detect the time from the first rise to the last rise (or from the first fall to
the last fall) between two H cursors and calculate the period from the

frequency.

In this example, the frequency and period are calculated from the

periods.
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+Pu(|s§ v\\nll)idth Measures + pulse width of waveform in the specified area.
+

—Pulsg v\ol)idth Measures- pulse width of waveform in the specified area.

Dulgy ratio Measures the ratio of waveform period to + pulse width in the specified
(Duty) area. _
The following parameter can be selected:

Level Top and Base are set from Max. and Min. of waveform data in the
specified area, and it is set as 100%-#apdlse width and period are
calculated from the point at which the waveform data crosses the
value specified by Level.

level is indicated with a + mark.

This span is . )
set asp1 00%. [Pomt at which waveform crosses thej

Level (e.g. 50%)

Pw
Period

Duty = % 100%

. A 0%
N|

I
1
——m————— [P A, [P
1
I
1

/—C Measuring + pulse width, — pulse width and duty ratio h

J
1 +Pw ! .
N _py ! If there are plural pulses inthe
MM specified area as shown in the figure,
! : the leftmost pulse is measured.
1 Duty :

1 Measurement range !
1

H cursor

Ma)zirglérR l\(z)alue Measures maximum value of waveform in the specified area.
+

Minimpuég\k?lue Measures minimum value of waveform in the specified area.

Difference between Measures difference between maximum value and minimum value
maximum value and of waveform in the specified area.

minimumvalue  There is no measurement parameter{nmark either)

A

+Peak

GND level

-V o - ---—---
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Skew  Measures time difference between rising (falling) edge of CH1 waveform
(SKEW) and rising (falling) edge of CH2 waveform in the specified area.
Set the following parameters.

_100% 1P

CH1 waveform 100%

Point at which waveform crosses the
(e.9. 50%) Level - =="2- - ==

level is indicated with a + mark.

CH2 waveform .
(e.g.50%) Level _—_ _ _Falling edge

CH1 Level Sets the level at which the waveform data crosses the level as referenc
regarding the span between maximum and minimum values of CH1
waveform as 100% in the specified area .
The setting range is 10 to 90%.

CH1 Edge Selects edge of CH1 waveform.
Rise: Uses rising edge.
Fall: Uses falling edge.
The first specified edge in the specified area becomes the skew
measurement start or end point.
CH2 Level Sets the level of CH2 waveform in the same way as for the CH1 level.
CH2 Edge Selects the edge of CH2 waveform in the same way as for the CH1 edge

Skew measurement example

20@ns  S0@MSs Stp D 0,08 s Smpl S .
R Paranefer Select Parameter in the

...... Measure menu and d|sp|ay
I I : the Skew parameter menu.

Bl

Select Edge or Level.

Indicates that this is the
Skew parameter menu.

TR U S T Tt
Skew = B.482us B:OFF

In this example, the time from the CH1 waveform rise to the CH2 waveform
fall between two H cursors is measured.
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Savelrecall/delete (SAVE/RECALL/DELETE)
Also see Section 1 "SAVE/RECALL menu" (pages 34 to 37).
Capacity  Selecting DEVICE in the SAVE/RECALL menu shows the remaining
display  capacity of a medium.

Doy While Floppy or ATA Card is highlighted, the remaining
EVICE | capacity of the medium is displayed at the bottom of
Floppy |ihe screen.

Saving panel setting to ATA card

Device 1. Display SAVE/RECALL menu.

[ATA Card| 2 Through [FUNCTION operation], set Device to ATA card.

| _Type | 3 Through [FUNCTION operation], set Type to Setup (panel setting).
Setup 4. Set Function to Save with [Function operation].

-n
c
>
(o]
+
o
=]

6]

Specify the File No. (e.g. specify "1").
You can set the file No. in steps of 20 when Course is set.

""" 1“"“ 6. After specifying the File No., press the FUNCTION knob. The

[ “Coarse | message "Press FUNCTION to save" appears. Press the knob
again to execute SAVE. If the specified file already exists, the
message "Press FUNCTION again to overwrite" appears.

Recalling panel setting from ATA card

1 to 3. Perform the same setting as that for saving.

Device
ATA Card| 4. Through [FUNCTION operation], set Function to Recall (recall).
| __Type | 5. Specify the File No. (e.g. specify "1"). Only existing file Nos. are
Setup selected and displayed during a recall. If Coarse is selected, the
| Function| existing files are selected and displayed at every 20 steps. If no
Recal | files are found, **** is displayed. When recalling the panel setting
File No. from an ATA card, selected file Nos. are recalled sequentially.
[ 1] 6.Pressing the FUNCTION knob stops the recall.
Coarse
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Saving waveform data to ATA card

Type 1. Display SAVE/RECALL menu.

Waveform| 2. Through [FUNCTION operation], set Device to ATA card.

3. Through [FUNCTION operation], set Type to Waveform
/%; (waveform).

Style 4. Through [FUNCTION operation], select Binary or ASCII as Style.

Binary 410 6. Perform the same setting as for saving of the panel setting.

Recalling waveform data from ATA card

1. Display SAVE/RECALL menu.
2. Through [FUNCTION operation], set Device to ATA card.

3. Through [FUNCTION operation], set Type to Waveform
(waveform).

4. Through [FUNCTION operation], select Binary as Style.

4 to 6. Perform the same operation as for recalling of the panel
setting.

/—C Editing waveform data saved in ASCII format by Excel >

Waveform data saved in ASCII format cannot be recalled by this instrumefjt.

In a file saved in ASCII format, CH1, CH2 waveform data and auxiliary informafion
are stored in CSV format. Therefore, simply clicking on them from a PC canjstart
Excel or Lotus and edit them. (CSV: Comma Separated Value)

Waveform acquisition time | 2022-3-4 6:51
Time/DIV | 200 ns/DIV 0.00 s Delay
CH1 waveform On/Off | ON ON CH2 waveform On/Off
CH1 Volts/DIV | 2.0 V/DIV 2.0 V/DIV | CH2 Volts/DIV
CH1 Offset | 1.96 DIV —-3.00 DIV| CH2 Offset
CH1 waveform data | 82 -74 CH2 waveform data
83 =74
83 -73

Waveform data saved in ASCII formats is converted to the voltage by the
following equation.
(Calculation) = (Waveform data / 25 - OFFSET)xvolts per division [V/div]

When waveform is Off, no data is displayed.

Deleting file Display the SAVE/RECALL menu and through [FUNCTION operation]
set Function to Delete and specify the File No. and execute it.
If no file exists in the device, File. No. is displayed as ****,
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Copy (COPY)

Also see Section 1 "Copy function” (page 24), "Built-in printer" (page 25) and
"UTILITIES menu" (page 38) together.

Outputs a hardcopy of the screen and panel setting to the built-in
printer, floppy disk, ATA card and Centronics port.

Source When Screen is selected When Panel is selected

(SOURCE)

/\ f\ /\ /\ A

o S 1
T=1.10461T; _SSHUSIEeR

T 16

Hard copy of Panel setting

screen

Device l
(DEVICE) L _
|
ATACard :  Ceniro
Output type Fixed E Select TIFF and BMP. E DPV414
(TYPE) ! r ESC-P09
: 1 ESC-P24
: 1 PC-PR201
: - TIFF
: 1 BMP

Function If the device is Floppy or ATA Card, select the function Copy/Delete.
setting  To execute the function, specify File No.
\T TIFF. Saves/deletes TIFF format screen or panel setting.
—|: The file extension is TIF.
BMP: Saves/deletes BMP format screen or panel setting.
The file extension is BMP.

Executing a copy creates the above directory under the root of the
specified device and saves the file with specified file No.
Executing Delete detects the existing files from each directory under the
root of the specified device and deletes specified file No.
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Copy to floppy disk
Device 1. Select Copy inthe UTILITIES menu and display the copy menu.
[ "Floppy | 2 Through [FUNCTION operation], set Device to Floppy.
Type 3. Through [FUNCTION operation], set Type to TIFF (or BMP).
TIFF 4. Through [FUNCTION operation], set Function to Copy.
| Function| g Through [FUNCTION operation], set File No. at every step
Copy (e.g."1"). If Coarse is selected, File No.can be set at every 20
[ File No. | steps.
_____ 1.___] 6. Afterfile No. is selected, press the FUNCTION knob to confirm
Coarse the setting. Every depressing of the Copy button executes a copy
and increments file No. by 1 when the copy is completed.
Copy to ATA card
1. Select Copy in the UTILITIES menu and display the copy menu.
2. Through [FUNCTION operation], set Device to ATA Card.
3 to 6. Perform the same setting as for floppy.
If Coarse is selected for ATA card, File No. can be set at every 20
steps.
Deleting file Selecting Delete in the Function menu allows a specified file to be
deleted.
Setting  Auto Copy makes a copy to a specified device every new waveform is
Auto Copy acquired automatically.

Turning On Auto Copy stops waveform acquisition and pressing the
RUN/STOP button restarts waveform acquisition.

No operation other than RUN/STOP button operation is accepted
while Auto Copy is in progress. While operation is stopped, the Auto
Copy setting can be turned Off.

Number of files and capacity )

A floppy disk can save up to 200 TIFF or BMP files.
An ATA card can save up to 9999 TIFF or BMP files.

Each file requires a capacity of 10Kbytes, but the number of files that caf be
saved depends on the remaining capacity of a floppy disk or ATA card.
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Appendix 1
Table 1 Sampling Period and On-Screen Data Count for Short Memory
Time axis (range) Sampling rate Sampling period On-screen data count

50 s/div 10 S/s 100 ms 5,000 words

20 s/div 25 S/s 40 ms 5,000 words

10 s/div 50 S/s 20 ms 5,000 words

5 s/div 100 S/s 10 ms 5,000 words

2 s/div 250 S/s 4 ms 5,000 words

1 s/div 500 S/s 2ms 5,000 words

500 ms/div 1 kS/s 1ms 5,000 words

200 ms/div 2.5kS/s 400 ps 5,000 words

100 ms/div 5 kS/s 200 ps 5,000 words

50 ms/div 10 kS/s 100 ps 5,000 words

20 ms/div 25 kS/s 40 ps 5,000 words

10 ms/div 50 kS/s 20 ps 5,000 words

5 ms/div 100 kS/s 10 ps 5,000 words

2 ms/div 250 kS/s 4 ps 5,000 words

1 ms/div 500 kS/s 2 us 5,000 words

500 ps/div 1 MS/s 1ps 5,000 words

200 ps/div 2.5 MS/s 400 ns 5,000 words

100 ps/div 5 MS/s 200 ns 5,000 words

50 ps/div 10 MS/s 100 ns 5,000 words

20 ps/div 25 MS/s 40 ns 5,000 words

10 ps/div 50 MS/s 20 ns 5,000 words

5 ps/div 100 MS/s 10 ns 5,000 words

2 Ms/div 250 MS/s 4 ns 5,000 words

1 ps/div 500 MS/s 2ns 5,000 words
500 ns/div 500 MS/s (1 GSIs) 2ns( 1ns) | 2,500 words (5,000 words)
200 ns/div 500 MS/s (2.5 GSIs) 2 ns (400 ps) | 1,000 words (5,000 words)
100 ns/div 500 MS/s (5 GSIs) 2 ns (200 ps) 500 words (5,000 words)
50 ns/div 500 MS/s ( 10 GSI/s) 2 ns (100 ps) 250 words (5,000 words)
20 ns/div 500 MS/s ( 25 GSIs) 2 ns (140 ps) 100 words (5,000 words)
10 ns/div 500 MS/s ( 25 GSIs) 2 ns (40 ps) 50 words (2,500 words)
5ns/div 500 MS/s ( 25 GSIs) 2 ns (40 ps) 25 words (1,250 words)

Note 1. Figures in parentheses apply when equivalent sampling is performed.

Note 2. The remaining data after subtracting the on-screen data count from memory length
(5 kwordss) is not displayed on the screen, but is stored into internal memory as the data
preceding the left end of the screen.
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Table 2 Sampling Rate and Display Memory Length for Long Memory

Time axis (range)

Sampling rate

Sampling period
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On-screen data count

50 s/div
20 s/div
10 s/div

5 s/div

2 s/div

1 s/div
500 ms/div
200 ms/div
100 ms/div
50 ms/div
20 ms/div
10 ms/div
5 ms/div

2 ms/div

1 ms/div
500 ps/div
200 ps/div
100 ps/div
50 ps/div
20 ps/div
10 ps/div
5 ps/div

2 ps/div

1 ps/div
500 ns/div
200 ns/div
100 ns/div
50 ns/div
20 ns/div
10 ns/div
5 ns/div

200 S/s
500 S/s
1kS/s

2 kS/s

5 kS/s

10 kS/s
20 kS/s
50 kS/s
100 kS/s
200 kS/s
500 kS/s
1 MS/s

2 MS/s

5 MS/s
10 MS/s
20 MS/s
50 MS/s
100 MS/s
100 MS/s
500 MS/s
500 MS/s
500 MS/s
500 MS/s
500 MS/s
500 MS/s
500 MS/s
500 MS/s
500 MS/s
500 MS/s
500 MS/s
500 MS/s

5ms
2ms
1ms
500 ps
200 s
100 ps
50 ps
20 ps
10 ps
5 Us

2 us
1pus
500 ns
200 ns
100 ns
50 ns
20 ns
10 ns
10 ns
2ns
2ns
2ns
2ns
2ns
2ns
2ns
2ns
2ns
2ns
2ns
2ns

100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
100,000 words
50,000 words
100,000 words
50,000 words
25,000 words
10,000 words
5,000 words
2500 words
1,000 words
500 words
250 words
100 words

50 words

25 words

Note 1. Equivalent sampling is not available when long memory is selected.

Note 2. The remaining data after subtracting the on-screen data count from memory lengtt

(100 kwordss) is the same as for short memory.
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Appendix 3
AUTOSET measuring conditions
VERTICAL Trace selection CH1: Do not change the setting.
CH2: Do not change the setting.
VOLT/DIV When frequency is 50 Hz to 50 MHz
2 mV to 10 V/div and amplitude approx. 2 to 7 div
Zoom Off
Coupling DCor AC
Offset When 1 trace is displayed:
Near center
When 2 traces are displayed:
CH1: Near +2 div from center
CH2: Near -2 div from center
Offset setting Division
Probe ratio Auto
Band Width Off
TRIGGER Sweep Mode Auto
Trig Type Edge
Source Detect CH1 and CH2, in that order.
Coupling DC
Slope +
Level Near center of waveform
Holdoff Off
HORIZONTAL | TIME/DIV 10 ms to 5 ns/div
Approx. 2.5 to 5 periods of signal
Delay 0.00
ACQUISITION | Mode Norm Smpl
Equ Smpl Depends on TIME/DIV setting.
Roll Do not change the setting.
Persist Off
Length Do not change the setting.
DISPLAY Join Do not change the setting.
Type YT
Math Off
Others REF waveform Do not change the setting.
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All ACQUISITION menu items
All DISPLAY menu items except Display and Status

All MEASURE menu items
All CH menu items
All TRIG menu items

Detailed menu trees

Norm Smpl Top-Base
[ Mode ‘E Peak Det P ;
Average — Count 2 to 256 A [ I; },—E Upper — 11 to 90%
On [ L Lower — 10 to 899 :
— Equ Smpl { off B of - vims | 0 to 89% |
ACQUISITION on MEASURE C Chicha Vmean | :
— Roll { Off _- C — freq
— Period | ! |
O i H
I Persist O:f D L +pw Level — 10t0 90% :
A |
~ -PW :
Short H
— Length { Long Parameter E {— Duty 1
) = +Peak “tmmomommooommsmmoooooommsemoooeoos !
Parameters enclosed with D
r dotted line (i ) are set. - -Peak
On o - P-P
L Joi Level — o
A L Skew —— CH1/CH2 { eve ;:.) t0 90%
YT Edge e
EType Xy 1 Fall
Grid Auto
DISPLAY | Scale { Axis — Sweep «E Normal
'_-l | Frame Single Count
off [~ Edge Burst
Add — Event Extra
[~ Math — Sub L Trig Type ] Missing
Mult Both
=TV Odd
TRIGGER r (C::; Even
_- — Source | TV-H
— Ext
(In any mode — Line
other than — AC
roll mode)
On I coupling I~ D€
Trace L
Auto — LFR
Prove {1 1o 1000- sl Pos
CH1/CH2 y ’ - Slope N
el On eg
r W oy off
L Holdof* [
Off 200ns to 2s
Zoom { %x1.00 to 2.50 * Hold off is available only while Edge of Trig Type is selected.
Division
oftset - Endless
Volts - sween . piiord
Ch1
s Ch2
— Source
TRIGGER Ext
_- _ Line
AC
(In roll mode) DC
— Coupling HF-R
LF-R
Pos
— Slope { Neg
Off
'— Hold off*
040 0ons to 2

* Hold off is available only while Edge of Trig Type is selected.
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a. Maintenance method

* Cleaning

Disconnect the power cord before cleaning to prevent electric shock. Wipe off the
dirt on the surface of the instrument and cover with a small volume of water or mild
detergent. Use only recommended cleaning solvents; failure to comply could result
in discoloration or damage.

e Usable solvents or detergents: Water, detergent (diluted)

 Prohibited: Alcohol, gasoline, acetone, lacquer, ether,
thinner, and cleansers containing ketones

 Cleaning display
Remove dirt in the following manner:
e Wipe off ordinary dirt with a soft cloth.
» Wipe off stubborn dirt with a cloth dampened with mild detergent.

b. Automatic self-calibration

Automatically self-calibrates sensitivity, offset, and trigger level.
Procedure of automatic calibration

1. Through [FUNCTION control], set the UTILITIES menu to Config.
2. Pressing FUNCTION knob shows the Config menu.

3. Through [FUNCTION control], set the Config menu to Self Cal.

4

Pressing FUNCTION knob twice shows “Pressing FUNCTION again starts
calibration” and pressing FUNCTION knob again in this condition starts
calibration .

While automatic calibration is in progress, no panel operation is possible. Calibration
takes approx. 4 minutes.

When calibration ends normally, “Calibration has ended” is displayed.

If “Failed to calibrate” is displayed, try again automatic calibration several times and if
the same message still appears, contact our service representative.

Caution

While automatic self-calibration is in progress, do not apply any signal t
input connectors (CH1, CH2, EXT).

¢. Recommended interval of calibration

Carry out calibration every 2000 hours if the instrument is in constant use and once a
year in the case of normal use.
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I
d. Automatic temperature control function

This instrument always checks ambient temperature. If the specified temperature
exceeded, the power is automatically turned off. The acceptable temperature ar
humidity ranges are as follows:

Temperature: 0°Cto+40°C
Humidity: 80% RH (40°C) or below

e. Repair and return of repaired product

In the event of malfunction, contact our service representative. The product unde
warranty will be repaired free of charge.

When returning the product to repaire, please describe the model name, serial numb
details of defect, name of person in charge, department and telephone number, etc

f. Return

In order to avoid accidents during transportation, return the product packed in th
original package or equivalent cushioned material. If an appropriate packing box is nc
available, consult with our service representative.

g. Storage and transportation
e Storage
Do not store this instrument in the following places:
e Under direct sunlight
e In dusty environment
« In corrosive gas atmosphere

The conditions for storage of this instrument should be as follows:
Temperature: -10°Cto+60°C
Humidity: 80% RH or less (0°C to + 60°C)

e Transportation

When transporting this instrument, use original package or equivalent cushion &
packaging.
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h. Diagnostic guideline

If this instrument does not work or some abnormality is suspected, check the

descriptions in Table

1.

Table 1 Diagnostic Guideline

Symptom

Check item

Action

Power switch turned
ON but LCD does not
light up.

Power turns ON, then
immediately turns OFF.

Insufficient contrast

Signal is input, but no
waveform appears.

No triggering

Is the power cord connected to the
AC receptacle?

When the power cord was
connected to the AC receptacle, did
the power switch remain ON?

Does the fan motor on the back run?

Is the instrument used within the
operating temperature range (0 to
40°C)?

Are the air ventilation holes on both
sides or the exhaust fan motor air
outlet clogged with some objects?

Is the instrument used at too a high
or low temperature?

Is a wrong channel selected?

Is the probe wire disconnected?

Connect the power cord to
the AC receptacle.

Turn OFF the power switch
and then turn it ON again.

If it, does the LCD backlight
may be burnt out. Contact
our service representative.

Use the instrument within
the operating temperature
range.

Remove the obstacle, turn
OFF the power and turn it
ON again after cooling.

Adjust it with CONTRAST in
the DISPLAY menu.

Press the AUTOSET button.
Turn ON the trace display of
the channel to which the
input signal is connected.

Replace the probe.

Press the AUTOSET button.
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Symptom

Check item

Action

No triggering

Not possible to access
floppy disk or ATA
card.

Paper jam of built-in
printer

Probe ratio is not set
automatically.

Waveform sways.

The time is not correct.

Panel setting when
power was turned OFF
is not restored when
power is turned ON.

The GP-IB menu is not
displayed.

Is a wrong trig signal selected?

Is the medium formatted?

Is the ATA card the one
recommended by LeCroy?

When inserting roll paper, was the
end of paper placed properly
against the roller?

Is the roll paper the genuie one ?
Is the probe provided with a probe
sense function?

Did the AC power supply voltage

drop too much?

Did you set the time?

Did you insert the DS-534 GP-1B
Card?

Set the trig signal input
channel as the trig signal
source.

Format the medium using
Formatin the SAVE/RECALL
menu.

Use the product
recommended by LeCroy.
See our homepage or
contact your nearest our
sales office.

Cut the roll paper end
straight and insert it beneath
the roller.

Use the genuine roll paper.
Use the probe with a probe
sense function.

Use proper AC power

supply voltage.

Set the time with DATE in
the UTILITIES menu.

The built-in battery may be
aged. Contact our service
representative.

The built-in battery may be

aged. Contact our service
representative.

Use the DS-534 GP-IB Card.
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How to restore the setting at time of purchase

1. Press the power switch to turn OFF the power.

2. While holding down the ACQUISITION button, press the power switch to turn
ON the power.

3. “SHUT DOWN...” is displayed and the power is automatically turned OFF.

4. Turn OFF the power switch and then turn it ON again. All panel setting and
internal memories are cleared and the factory setting is restored.

Note that carrying out this procedure will also initialize the content stored in
internal memory by operating the SETUP button or REF button.
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Display
Form

Display resolution
Display contrast

Vertical section (Y axis)

Range
Bandwidth

Rise time
Input coupling
Input RC

Maximum input voltage

Bandwidth limiter

Offset

Probe ratio

Triggering

Sync system
Signal source
Coupling system
Polarity

Trigger level range

Trigger delay

Hold off

5.8 inch diagonal LCD with high intensity backlight
Color: blue
320x 240 pixels (115.1% 86.37 mm)

Automatic adjustment function available
(arbitrary setting also possible)

Specification common to CH1 and CH2

2 mV/div to 10 V/div (1-2-5 sequence), accurazyb
DCto 100 MHz3 dB
Lower frequency limitin AC coupling: 10 Hz
Approx. 3.5ns
AC, DC,GND

1 M2 £1.5%//20 pF2 pF
+400V (DC+ACpeak)

DC to 10 MHZz3 dB (can be selected for CH1, CH2
separately)

2mV/div to 50 mV/div: 3V
100 mV/div to 500 mV/div: £10V
1 V/div to 10 V/div: +100V
(Division and volts can be set for CH1 and CH2
separately)
1:1,10:1,100:1, 1000:1

(2:1, 10:1, 100:1 can be recognized automatically)

Edge, Event, TV
CH1, CH2, EXT, LINE
DC, AC, HF-Rej, LF-Rej
Pos (positive polarity), Neg (negative polarity)
+5 div

Memory length Vertical deflection range | Setting range

Short 5 ns/div to 1 ms/div =5 div to +10 ms
2 ms/div to 50 s/div =5 div to +500 s
Long 5 ns/div to 20 ms/div | =5 div to +200 ms

50 ms/div to 50 s/div | =5 div to +500 s

-500 s to +750 s (fixed) when waveform acquisition is
stopped
200nsto2s, OFF



External Trigger Input
Input coupling
Input RC
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DC
1 M +1.5%// 20 pF + 2.5 pF

Maximum Input Voltage 400V (DC+ACpeak)

Minimum trigger level

TV Trigger
TV system
Field selection

Horizontal section (X axis)

Sweep time
Sweep system

Acquisition function

A/D conversion
Resolution

Frequency CH1, CH2 EXT
DCto 10 MHz 0.5 div 50 mVp-p
10 MHz to 100 MHz 1.5 div 150 mVp-p

NTSC, PAL, (SECAM)
Both, Odd, Even, TV-H
(Specify the number of lines for Both, Odd and Even)

ms/div to 50 s/div (1-2-5 sequence)
Auto, Normal, Single

8 bits

Maximum sampling rate 500 MS/s

Acquisition memory

Acquisition Mode
Roll

Norm Smpl.
Peak Det.

Equ Smpl.

Time resolution
Averaging
Persistence

Short: 5 kwords/CH
Long: 100 k words/CH

Short memory: 100 ms to 50 s/div
Long memory: 2 s to 58/div
Short/Long memory: 5 ns to 50 s/div
Short memory: 3 to 50 s/div
Long memory: 5Qus to 50 s/div

Only at Short memory: 5 ns to 500 ns/div
Max. 40 ps (25 GS/s)

2 to 256 (power of 2) only when short
Yes
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Display
Type Displays Y-T, X-Y in dedicated waveform display area
(250x200 dots).
X-Y display X: CHL1, Y: CH2 fixed display
Interpolation Linear
Expansion/reduction
Vertical axis Expanded/reduced within voltage sensitivity setting
range
Zoom \bltage sensitivity setting continuously expanded up to
x2.5
Horizontal axis Expanded/reduced centered on the center of screen
Number of traces Max. 3 traces (CH1, CH2, calculated waveform) + Max.

10 traces (reference waveform)
Waveform calculation

Calculation type CH1 +CH2, CHX CH2, CH1x CH2
Scale display Grid, Ais, Frame
Help function Japanese HELP, English HELP
Comment Display using alphanumerics, symbols is possible

Maximum number of characters
30 characters

Clock function Displays year, month, day, hour, minute
Status display Selects counter, time, automatic measurement or
comment

Cursor Measurements and Automated Measurements
Channel CH1,CH2
Type of cursors \oltage difference, time difference and frequency,
voltage difference and time difference, V at t
Type of measurement Tirf, Vrms, Vmean, freq, Period, +PWPW, Duty,
+PEAK,-PEAK, P-P, Skew
Number of measurement parameters (individual source channel selectable)

Frequency counter
Number of display digits/accuracy digits,+0.01%

Frequency measurement range 1 HO® MHz
Interfacing
RS-232C
Baud rate 24Kk ,4.8k 9.6k, 19.2k, 38.4k,57.6k,115.2k
Data bits 7 bits or 8 bits
Parity None (fixed)
Delimiter Select from LF or CR/LF
GP-IB (Option) DS-534 GP-IB Card
Address 0to 30

Delimiter LF, CR/LF
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Panel setting/waveform data save/recall

SETUP
SAVE/UNDO function

REF

SAVE/CLEAR function

SAVE/RECALL function
Medium
Data type
Record format

Record count

Time stamp
Auto Save function

Hard Coping

Type of copy devices
Output source
Auto Copy function

Internal printer
Type
Paper width
Paper feed
Roll print
Floppy, ATA Card
Format
Record count

Centronics
Format

Save/undo (internal memory) of panel setting using
single key

Display/erasure (internal memory) of reference waveform
using single key

ATA card, floppy disk
Panel setting, waveform data (CH1, CH2 simultaneously)
Waveform data selectable from binary or ASCII

Only binary for panel setting
Per data type and record format

ATA card: Max. 9999

Floppy disk: Max. 200

Saves time and comment simultaneously (time unit: sec)
Saves waveform data for every acquisition of waveform

Built-in printer, Floppy Disk, ATA Card, Centronics

Screen, panel setting

Outputs screen hard copy for every acquisition of
waveform

Line Thermal Printer
80 mmi8p, 75microns, Thermal paper
Available

Available

TIFF, BMP

Per data type and record format
ATA card: Max. 9999
Floppy disk: Max. 200

DPU-414, ESC-P09, ESC-P24, PC-PR201, TIFF, BMP
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Calibration signal output

Waveform Square waveform
Output voltage 0.6V+1%
Frequency kHz+0.01%
Other functions
Auto setup Vith UNDO function
Self-calibration function  Calibrates sensitivity, offset, sync level.
LCD reverse video White background, blue background
Power supply
Input voltage 100to 240 VAC
Frequency 50/60 Hz
Power consumption
When printer is operating 90 Max. (75 W Max.)

When printer is not operating 75 \WAax. (59 W Max.)

Weight, dimensions

Weight Approx. 3 kg
Dimensions 215 (W¥ 1700 (H)x 166 (L) mm (excluding protrusions)

Environmental conditions For indoor use only

Specification assurance temperature
10°Cto 35C
Operating temperature °0to40C
humidity 80% RH or less (at 40)
Storage temperature -10°C to 60C
humidity 80% RH or less (at 6Q)

Altitude
In operation 2,000 m, atmosphere: approx. 79 kPa
Not in operation 15,000 m, atmosphere: approx. 12 kPa
Warm-up time The specifications for this instrument are the assured

values after more than 30 min of power on.
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CE Declaration of Conformity

The Oscilloscope meets requirements of the EMC Directive 89/336/EEC for Electro
magnetic Compatibility and Low Voltage Directive 73/23/EEC for Product Safety.

EMC Directive : EN61326-1:1997+Amd1:1998
EMC requirements for electrical equipment for measure-
ment, control, and laboratory use.
Electromagnetic Emission : EN 55011:1998, Group 1, Class A Radiated and conducte
emissions
EN61000-3-2:1995  Harmonic Current Emission
EN 61000-3-3:1995 oftage Fluctuations and Flickers
Warning : This is Class A product. In a domestic environment this
product may cause radio Interference in which case the
user may be required to take adequate measures.
Electromagnetic Immunity : EBIL000-4-2:1995* Electrostatic Discharge (4 kV/8
kV contact/air)
EN61000-4-3:1996 RF-Radiated Electromagnetic
Field (10 V/m)
EN 61000-4-4:1995* Electrical Fast Transient/ Burst (2
kV - AC mains; 1 kV - 1/O signals)
EN 61000-4-5:1995**  Surges (1 kV - Line-Line; 2 kV -
Line-Ground)
EN 61000-4-6:1996 REonducted Electro-magnetic
Field (3 V—AC mains & I/O sig-
nals)
EN 61000-4-8:1993  Power Frequency Magnetic Field
(30 A/m)
EN 61000-4-11:1994* Mains Dips and Interruptions (0.5
cycle, each polarity/100 %)

*Meets Performance Criteria “B” limits — at certain test levels, during the distur-
bance, product undergoes a temporary degradation or loss of function of performan
which is self recoverable.

**Meets Performance Criteria “C” limits — at certain test levels, during the distur-
bance, product undergoes a temporary degradation or loss of function of performan
which requires operator intervention or system reset.

Low \oltage Directive : EN61010-1:1993+Amd2:1995
Safety Requirements for electrical equipment for mea-
surement, control and laboratory use.
The oscilloscope has been qualified to the following EN
61010-1 category:
Protection Class |
300 V Installation (Over-voltage) Category Il
Pollution Degree 2
UL and cUL Certifications : Uland cUL Listed (File E183826)
UL Standard: UL 3111-1
Canadian Standard: CSA-C22.2 No. 1010.1-92



LeCroy

DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014:1998

Manufacturer's Name: LeCroy Corporation

Manufacturer's Address: 700 Chestnut Ridge Road
Chestnut Ridge, NY 10977
USA

herewith declare that
Product(s) Name: LeCroy Literunner Digital Oscilloscope

Model Number(s): LP142

are in conformity with the provisions of the following EC directive(s), including the latest amendments,
and with national legislation implementing these directives

73/23/EEC Low Voltage Directive
89/336/EEC EMC Directive

and that conformity with Council Directive 73/23/EEC is based on

EN 61010-1: 1993 Safety requirements for electrical equipment for measurement
control and laboratory use

and that conformity with Council Directive 89/336/EEC is based on

EN 61326-1: 1997 EMC requirements for electrical equipment for measurement
control and laboratory use
Emissions: EN 55011: 1998 Class A Conducted and Radiated Emissions
EN 61000-3-2: 1995 Harmanic Current Emissions
EN 61000-3-3: 1995 Voltage Fluctuations and Flicker
Immunity: EN 61000-4-2: 1995 Electrostatic Discharge
EN 61000-4-3: 1996 RF Radiated Electromagnetic Field
EN 61000-4-4: 1995 Electrical Fast Transient/Burst
EN 61000-4-5' 1995 Surge
EN 61000-4-6: 1996 RF Conducted Electromagnetic Field
EN 61000-4-8: 1993 Power Frequency Magnetic Field

EN 61000-4—“: 1994 Mains Dips and Interruptions

14 W

By: K Kalyanarug European Contact:

Product Compliance Manager Your local LeCroy Sales Office or
Place: LeCroy Corporation LeCroy Europe GmbH

700 Chestnut Ridge Road Waldhofer Str 104

Chestnut Ridge, NY 10977 D-69123 Heidelberg

USA Germany
Date: May 25, 2000 Tel: (49) 6221 82700

Fax: (49) 6221 834655

Warning: This is a Class A product. In a domestic environment this product may cause
radio interference, in which case the user may be required to take adequate measures.

Dwg: LP142-CE-E, Rev. B, Page 1 of 1
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LeCroy National Contact Numbers

Argentina: Search SA

1777 4000

Mexico:Electroingenieria de Precision SA
559 7677

Australia: Philips Test and MeasurementNew ZealandPhilips Test and Measurement

29888 8222

Austria: Dewetron GmbH

0316 3070

Benelux:LeCroy UK, Ltd.
UU 1235 52y 288
Brazil: ATP/Hi-Tek Electronica Ltda

11 725 5822

Canada:Allan Crawford Assoc. Ltd.
Mississauga:905 890 2010
N. Vancouver:604 878 1002

649 8494 160

Norway:Avantec AS

22763870

Pakistan:Electro Tech Corp. Ltd.
21 493 9593/5171

Portugal:M.T. Brandao Lda.
28302709

SingaporeAbex Eng. Ltd.

841 2818

South Africa:Westplex Ltd.

Chile:Sistemas de Instrumentaction Ltdall 787 0473

26951137

Denmark:Lutronic ApS

43 42 9764

Eastern Europe:Elsinco GmbH, Vienna

181504 00

Finland: Orbis OY, 0478 830
France:LeCroy Sarl,

169188320

Germany:LeCroy Europe GmbH,

6221 82700

GreecelFIPCO, 1 67 25 970
Israel: Ammo, 3 547 2747
Italy: LeCroy S.r.l., Venice

41 456 9700

INTERNET

Sales office
Address
Phone
Facsimile

Sales office
Address
Phone
Facsimile
Home Page

Manufacturer :

Address
Phone
Facsimile
Home Page

Spain:MT Brandao SL

1803 1767

SwedenMSS AB

8 544 107 00

Switzerland:LeCroy SA

North:62 885 8050

West:22 719 2228

Turkey: NETES

212 237 32 26

Unite Arab Emirates:Arab Engineers for
Trading Co. Ltd. 899 0220/0440

United Kingdom, Ireland:LeCroy Ltd.
1235 524 288

United Statesl 800-5-LeCroy
(automatically connects you to your local sales office)

www.lecroy.com

: LeCroy Ltd.
: 10 High Street Twyford Berks R910AE U.K.
» +44 1189 344882
: +44 1189 349800

: LeCroy Corporation
: 700 Chestrut Ridge Road Chestnut Ridge, NY10977 USA
: +1 (914) 425-2000
: +1 (914) 578-5989

- http://www.lecroy.com

lwatsu Electric Co., Ltd.

: 7-41 Kugayama 1-chome Suginami-ku, Tokyo, 168 Japan
: +81 3 5370 5483
1 +81 3 5370 5492

- http://www.iwatsu.co.jp
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