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Introduction

& Thank you very much for your purchase of LeCroy electronic measuring instruments.

& Please read this manual and understanding its contents before using this instrument. After
reading this manual, please keep it for future reference,

< This instrument meets CE requirements per the Council Directive 89/336/EEC for
Electromagnetic Compatibility and Low Voltage Directive 73/23/ECC for Product Safety.

&

This instrument conforms to product safety requirements per UL3111 (as Pollution Degree 2
and Installation Category I} under file E183826.

Cautions for safe use

For safe operation of this instrument and for prevention of injury to operator and damage to
property are described as “/N\ warnings” and “ /\ cautions” in this manual. The symbols are
marked on the panel for attentions. -

Explanation of “ A\ warnings” and “ /\ cautions” columns in this manual

AWam ing Incorrect operation may result in death or serious injury.

&Caution incorrect operation may result in injury or damage to equipment.

Explanation of the symbols on the panel

Symbol Meaning

C This symbol used in reference with the statements in the manual to protect the
operator against injury and this instrument against damage.

Frame or chassis Terminal

v
A Risk of electric sh'ock
=+

Earth (Ground) Terminal

@ Frotective Conductor Terminal

Cautions

< Parts of the contents of this manual may be modified without notice to accommodate
imprevements in performance and function.

<& Reproduction of the contents of this manual without previcus consent is prohibited.

& The TFT color LCD contains cold cathode fluorescent lamps. Please follow local
ordinances or regulations for its disposal.

History
< May 1998 : Issue of the 1st edition

KMLOB3511 . A51-013500(8)



Read this page to assure safety. Read the next page also,

A Warnings

® Do not use under explosive gas.

Otherwise it could result in explosion.

@ If there is any smoke, anomaly, or strange noise

from this instrument, immediately power switch
to STBY and disconnect the power cord.

Otherwise it could result in electrical shock or fire. After contact to our service
offices. Repair by the user is dangerous and should be strictly prohibited.

@ Do not fall water into this instrument or wet to this

instrument.

it result in electrical shock or fire. If water or other foreign liquid has felled into this
instrument, turn the power switch to STBY and remove the power cord and then
contact to our service offices.

@ Do not place on an unstable place as a shaky

stand or slanted.

It couid resultin electrical shock, injury, or fire. If this instrument has dropped tum the
power switch to STBY and remove the power cord and then contact to our service
offices. :

@® Do not fall any foreign matter from the air hole,

etc.

It could result in fire, electrical shock, or power failure. If any foreign matter has been
felled the power switch to STBY and remove the power cord and then contact to our
service offices.

® Use a 3-prong power cord.

If not, it could result in electrical shock or power failure.

- When supplying power from a 2-wire receptacle using a 3-core/2-core conversion
adapter, connect the grounding terminal of the 3-core/2-core conversion adapter
to ground.

- When connecting the power from a 3-wire receptacle by the attached 3-core
power cord, the grounding wire of the power cord is connected to ground.

-1l -



Read this page to assure safety. Read the next pags also.

A Warnings (contq)

@® Use this instrument with the rated AC power

supply.
If not, it could resuit in electrical shock, fire, or power failure. The usable power
voltage range (100 to 240 VAC) is marked on the rear panel.

@ Connect the probe ground and input connectors

to the ground of the measuring object.

If not, it cause electrical shock or other accidents (damages to the measuring
object, the instrument itself or other units) may occur. Refer to the "Example of
improper way" shown below.

[Example of improper wayi

The chassis is connected

) to the ground.
Main body 0V

CHY  INPUT 4% :
% : : The chassis assumes a
BB\ voitage of 100 V and is dangerous.
+106 and chassis short circuit,

+100 V

Probe

!
Grounging lead

When measuring the floating potential, measurement by the differential method
(CH1 and CH2 input) is recommended. Refer to the example shown below.

[Example of recommended measurement method]

Main body

+110 Vv

4 Groundng 4
lead
/ / \ ,/

+10¢ vV

Ground side

"~ ADD : ON{CH1 + CH2}
INV 1 ON (CH2 Inverted)

Probe

-1 -



Read this page to assure safety. Read the next page also.

Warnings (cont'd)

® Do not remove either the cover or panel.

As there are high-voltage parts inside the cover, it could resuit in electrical shock.
Please contact to our service offices for any inspection, calibration, or repair.

® Take care when measuring high voltages.
To measure a high-voltage part could result in electrical shock.

@® Do not use the power cord under following

conditions.

It could result in fire or electrical shock. If the power cord has been damaged,
contact to service offices (at the end of this manual).

- Do not modity. » Do not pull.

» Do not bend forcibly. * Do not heat.

* Do not twist. * Do not dip into water.

* Do notbundle. * Do not put a heavy object.

® Do not modify this instrument.

It could result in electrical shock, fire, or power failure. Repair of a modified
instrument may be refused. '

-1V -



Read this page to assure safety. Read the next page also.

Cautions

Use a specified fuse (¢ 5 x 20 mm, 250 V, T5A) when replacing the fuse.
The use of a not specified fuse could result in fire or power failure.
Disconnect the power cord when repiacing the fuse.

Be sure to turn the power swiich to STBY when connecting and
disconnecting the power cord. '
Otherwise it could result in electrical shock or power failure.

When disconnecting the power cord from the receptacle, pull it by grabbing
the plug.
Pulling the cord may damage the cord and could result in fire or electrical shock.

Avoid use of any damaged cable or adapter.
The use of any damaged cable or adapter could result in fire or electrical shock.

Avoid placing any object on this instrument.
If any objectis placed on this instrument, the cover short to the internal circuit and
could result in electrical shock, fire, or power faiiure.

Do not place any object near the air ventilation hole or fan of this
instrument,
It could result internal heat and fire or electrical shock.

Do not place this instrument in a location with a high degree of moisture or
dust.
It could resuitin fire or electrical shock.

When using this instrument in an upright position, take care not to fall
down.

[tcould result in injury, fire, or electrical shock.

When probes or measuring cables, etc. are connected to this instrument,
take care not to fall down by pulling them,
Itcould resultin injury, fire, or electrical shock.

Po not use this instrument if it has anomaly. _
{t could resultin fire or electrical shack. In case of anomaly, contact to our service
offices for repair.

NNRERSNEHUESLNEEERAEENNREANANEAERERENAREAEN A AN NN RN A EN N E RN NN NN
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Read this page to assure safety.

Cautions (contd)

® Always use this instrument under the rated operating range.

The use of out of the range could resuit in power failure. The temperature and
humidity ranges are as follows :

Operation : Indoor use only

Temperature :0TCto+40TC

Relative humidity : 90% or less (at 0 C to +40 C)

Do not apply excess voltage to any input terminals (CH1, CH2, CH3, CH4
and Z AXIS IN). |
It could result in failure. The maximum voltage is as follows :

- CH1, CH2, CH3, CH4 input

Pirect
At 1 MQ . 400 V (DC+ACpeak)
At 50 Q (CH1, CH2) : 5V rms
With PP005 (10:1) or equivalent  : 500V {DC+ACpeak)
« ZAXISIN : x40V (DC+ACpeak)

[Note] The maximum input voltage is derated depending on frequency and high
voitage pulse of an input signal.

To assure safe, disconnect the power cord if the instrument is not to be
used for a long period.

When transporting this instrument, use the original package or more
enough packing material.
Excess vibrations and/or shocks during transportahon could result in power failure

and fire. if no appropriate packing material is available, consult to our service .

offices.
Attach, label "precision instrument, fragile" on each face of the packing box.

“\fl-
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Unpacking
The figure below shows the unpacking procedure.
Rear packing

Main body

Polyethylene bag

Eront packing

Packing box

Components

Check that the following items are included:

* LAB54 i e 1

= Accessories
Power cord (three-prong type) .oovveenveenns 1
Panel Cover. ... 1
Fuse (250V TBA) oo 2
Operationmanual .........cccooccivvveviin e, 1
ACCESSOIY DAY .o 1



Terminology

A sweep
ADD

AC {input coupling)

AL (trigger coupling} :

ALT {vertical}

ALT (horizontal)
ATTACH

AXIS (scaie)
BACK LIGHT
8 sweep

BEAM FIND

B ENDS A

BOTH
BURST

BWL
CAL

CCD
CCIR
CH
CHOP
CLAMP

COUPLE
COUNT

CRY

DC {input coupling)

: Main sweep system
: Display of the sum of CH1 waveform and CH2 waveform (abbreviation from ADDITION)

: An input coupling system where a filter is applied to the input circuit so that the DC (direct current)

component is gliminated from the signal

A trigger coupling system where a filter is applied to the trigger circuit so that the DC {direct
current) component is eliminated from the signal

. Alternately switched sweep of multiple channel waveforms on the same screen (abbreviation of

ALTERNATE)

: Alternately display of A sweep and B sweep on the same screen (abbreviation of ALTERNATE)
: Selection of the object channel for cursor measurement or offset

: Cross hair scale

: Brightness of LCD (Liquid Crystal Display)

: The delayed sweep system

: Display the compressed waveform for the identification (abbraviation from BEAM FINDER)

: To increase the brightness by shortening A sweep with delayed sweep (refer to “2.12 Delayed

Sweep”)

: Both of the odd- and even-numbered fields of the TV vertical synchrenizing signals

: One of event triggers, where a sigrzé! is triggered when the time interval of the frigger signal

exceeds the specified period (refer to "2.9.6 Event Trigger”)

: Limitation of the vertical bandwidth (abbreviation from BANDWIDTH LIMITER)

: A signal for calibration, which is used for calibration of defiection factor and the check of the

operation of this instrument {abbreviation from CALIBRATION)

: Charge coupled device

: One of TV obsarvation scaie

: Channel {abbreviation from CHANNEL)

. Alternately switches channel at 555kHz for displaying multiple waveforms on the same screen

: Display position of the TV signal is controlled as back porch level meet to ground level the

referance level (groundlevel)

: Trigger coupling system {abbreviation from COUPLING)

: One of event triggers, where a signal is triggered when the specified numbers of B trigger signals

are counted after the A trigger signal occurred (refer to "2.9.6 Event Trigger")

: Cathode ray tube

: The input coupling system that passes both DC and AC component of the signal



DC (tigger coupling) : The trigger coupling system that pass both DC and AC component of the signal

v

ElA
ERASE
EVEN
EVENT
FET
FET prebe
FRAME
GND

H cursor
HD TV
HF REJ

HOLDOF-
HORIZ
INDEP
INTEN

INV

l.LF REJ

: Division

: One of TV observation scale

: Erases the STORAGE or PERSISTENCE waveform

: Even-numbered fislds of TV vertical synchronizing signals

: Event trigger (this unit has the COUNT and BURST types)

: Field effect transister

: An active probe with an FET at the tip

: Frame scale

: Grounding

: The cursor used for measuring time by moving in the horizontal direction
: TV systam of high-definition type (abbreviation from HIGH DEFINITION TELEVISION)

: Low-pass filter for eliminating high-frequency component (abbreviation from MIGH FREQUENCY

REJECTION)

: Holdoff time (facilitate the observation of complex pulse signais by adjusting the holdoff time)
: Horizental

: Move the cursor independently (abbreviation from INDEPENDENCE)

: Intensity, brightness of the trace {abbreviaticn from INTENSITY)

: Inverting the vertical display on the screen (abbreviation from INVERT)

: Migh-pass filter for eliminating low-frequency component (abbreviation from LOW FREQUENGCY

REJECTION)

LINE {tigger signal source) : One of trigger signal scurces. A power line is used as a trigger signal source.

LINE{TV)

MAG

MAX

NTSC

oBD

PAL
PERSISTENCE
READOUT

R

RECALL

: Line No. of TV trigger mode

. Magnifying waveform in the horizontal direction (abbreviaticn from MAGNIFICATION)

s Maximumvalue

: Acolor television system {abbreviation from NATIONAL TELEVISION SYSTEM COMMITTEE)
: Odd-numbered fislds of TV vertical synchronizing signais '

: A color television system (abbreviation from PHASE ALTERNATION BY LINE)

: Persistence time of the storage waveforms |

: Brightness of character display (abbreviation from READOUT INTEN)

: Relative humidity |

: Recalling the setting conditions from internal memory

-X| -



RST

SAVE
SCALE
SECAM
SEP

SGL

SLOPE
SOURCE
STBY
STORAGE
TCK

TRACE ROTATION
TRIG

Tr (rise time)
TV-H

TV-V

V cursor
VSWR

X-Y

: Resst

: Saving the panel key seiting conditions into internal memory

: Graticuie (abbreviation from SCALE)

. A color television system (abbreviation from SEQUENTIEAL COULEUR A MEMOIRE in French)
: Controlling B sweep position from A sweep (abbreviation from SEPARATION})

: Sweeps cnly once (abbreviation from SINGLE)

. Triggersiope

: Trigger signal source

: Stand-by

: Store the waveforms

: Moving 2 cursors with keeping the span {abbreviation from TRACKING)

. Adjusting the alignment of a trace to horizonial graticule

. Trigger

. A puise response characteristic - the transition time from 10 to 80% of the basic amplitude
NERY) horiiontal synchronizing signals

: TV vertical synchronizing signals

: The cursor used for measuring voltage by moving in the vertical direction

: Voltage standing wave ratio

. A system where different signals are input and displayed on the X and Y axes so as to cbserve the

frequency ratio and/or phase difference between two signals

- Xlf -



Panal Controls

Panel Controls

Symbols on the panel
/N Warning symbol
This symbotl is markead for the user's attention 1o refer in the instruction manuai. This symbol is
marked near the CH1 to CH4 INPUT terminals.
: This is ground for measurement.
: Knob indication

One knob has two functions. While depressing the knob enables the other function (BEAM FIND (A
INTEN), COARSE (FUNCTION)).

: Pushing the kncb enabies the other function (STORAGE, ERASE, VARIABLE ON/OFF).
: Key indication '

o ay

]3>
=
.-.-!

Pressing A, B keys simultaneously enablé alternate sweep.
Light indication

{Q:}— : The indicator lights when B (sweep and trigger) or CHOP is selected.
CAT 1l : Compiies with IEC 1010 (install_ation {over voltage) category (1)

Symbols in the instruction manual
> Expression of keys and knobs
[ 7 :indicates a key.
[ | :indicates a knob. There are two types of knobs as follows ;
+ Tobe oparated by turning.
+ Tobe operated by turning and prassing.
< Pressing two switches simultaneously, they are expressed with a symbol of "+ inserted between them,

[Example] : +[B]
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Front Panet

1 The Power Switch and Screen

POWER READQUT 0 PERSISTENCE
B ofmmw  ONEN ohomce  FOUUS L o emase
STBY ON : ROTATION .:
t i i i g i l i =
i ! ! i | : |
t ! | i | ! i
| | | | L
@ @ @ @ ® ® O

Figure 2 Front Panel ||

@ [POWER! key
Turn the AC power ON or 8TBY. Refer to the column shown below,

@ [AINTEN (BEAM FIND)] knob

* AINTEN knob : Adijusts the trace intensity of A sweep (refer to page 20 "Adjustment of the Screen”).
< BEAM FIND switch © Displays a compressed waveform on the screen while pressing the knob (refer to page
20 "Adjustment of the Screen}.
@ [BINTEN] knob '
Adjusts the trace intensity of B sweep {refer t¢ page 20 "Adjustment of the Screen”).
@ [READOUT(STORAGE)] knob
* READOUT knob : Adjusts the intensity of characters (refer to page 11 "Setting f.DISP-MENU") at full
counter clock wise is READOUT (GFF) condition. .
- STORAGE switch : Stores the alf waveform on the screen (refer to page 46 "Storage Operation”).

® [FOCUS] kncb
Adjusts the focus (refer to page 20 "Adjustment of the Scresn”).

& TRACE ROTATION . ‘
Adjusts the alignment of the trace to horizontal graticule by using the driver {refer to page 20 "Adjustment of the
Screen”), '

(7 [PERSISTENCE (ERASE)] knob

* PERSISTENCE knob : Adjusts the persistent time of disptaying waveform. Turning the knob full clockwise
set to infinite persistence.
» ERASE switch : Erases the storage or persistent waveform (refer to page 46 "Storage Operation").

,,,,,,,,,,,

/ ON and STBY of the POWER switch
g __WW__ : Indicates power ON, power supplied to every circuit. ,
ON
J . Indicates a standby, main power supply is off. '
g 5 When AC power is connected to AC LINE INPUT, power is supplied to the only microprocessor
g STBY in this instrument. ,
; When AC power is not connected to AC LINE INPUT, panel setup conditions are backed up by ;
’ the internal battery. /

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz



Front Panel

2 Vertical Axis

POSITION POSITION @ POSITION -
i \ : A \ w i
v MmUY
@ - g 5 £ son/ MQ """""""""" g - @
VOLTS /DIV VOLTS/DIV oo e @
@ VARIABLE O VARIABLE ;": ; .": - @
v i
@m,”w““““ﬁ _________________ g T e : : --— D
5000 5V ms MAX . | | ®

l

1MQ 18pF =a00v MAX
A

Figure 3 Front Panel Il

/N @ INPUT connectors (CH1 to CH4)
Connector of input signals.
[Note!l Do not apply over rating voltage to the input ferminal.
@ [VOLTS/DIV (VARIABLE)] (CH1, CH2) knob
VOLT/DIV switch : Selects the deflection factor in 1-2-5 steps (refer to page 22 "Deflection Factor"),
VARIABLE switch : Finely adiusts the deflection factor continuously (refer to page 22 "Defiection Factor").
@ [100mV/500mV | (CH3, CH4) key
Selects the deflection factor (refer to page 22 "Deflection Factor”).
@ [4POSITIONY¥] (CH1 to CH4) knob
Controls the position in the vertical direction (refer to page 21 "Vertical and Horizontal Position").
® [DC/AC]{CH1 to CH4) key
Selects the input coupling {refer 1o page 23 "input Coupling™}.
® [GND| (CH1, CH2) key
Caonnects the input coupling to the GND (refer to page 23 "Input Coupling™).
@[50 QA MQ| (CH1, CH2) key
Selects the input resistance. The indicator lights when 50 is selected (refer {0 page 24 "Input Resistance™).
{CH1 ], CH2 |, CH3], [CH4 key
Selects the display channel on the screen {refer to page 25 "Display Channels”),
@ [ADD CHI + CH2| key
Displays the sum of CH1 and CH2 {refer to page 26 "Sum and Difference").

40 [INV] key
Inverts the CHZ display (refer to page 26 “"Sum and Difference").

4



Front Panel

3 Horizontal Axis, etc.
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ROt TCKIENQE"/// P 0 Y R . MAG x10 @A VARIABLE
o PV P s Eil A | 2
co P @ ----- E]
S R SVENT, . 1 Ay WCD
P ’SOURCE"//CDUPL' LTIV L TVOLAMP SLOW EAST
P / ey P 1
P 2 P (S - .
ey e __mL..JL——J [—H—I - | ” CHz DLY
17,7, TR HOH%Z D%SPLAY’ &
s AT =
A AL B T‘RAC SEP X-Y AT CHOP. 8w
. PROBE
POWER

Figure 4 Front Panel IV (Horizontal Section, etc.)

@ [TIME/DIV (A VARIABLE)] knob
TIME/DIV switch . Selects the sweep rate in 1-2-5 steps
(refer to page 38 "Sweep Rate").
A VARIABLE switch : Finely adjusts the sweep rate {refer to page 38 "Sweep Rate").
(@ [4POSITIONP] knob
Roughly adijusts the position in the horizontal direction (refer to page 21 "Vertical and
Horizontal Position"}.
® key
Finely adjusts the position in the horizontal direction {refer {0 page 21 "Vertical and
Harizontal Position"). The indicator lights when FINE is selected.
@ [MAG X10] key
Magnifies the waveform display {X10) in the horizontal direction {refer to page 38 "Magnification"}.
® [ALT CHOP] key
Selects ALT or CHOP (refer to page 25 "ALT and CHOP"). The indicator lights when CHOP is selected.
® Key
Selecis the frequency band width {refer to page 26 "Bandwidth Limiter").
@ PROBE POWER P1, P2 terminals
Supplies power to FET orobes.
(8 CALterminal
Qutputs calibration voltage signails. Used for operanon check of this unit and the adjustment of the probe waveform
(refer to page 16 "Displaying CAL Signal with AUTO .SET).
® 7} (grounding) connector
This is the ground for measurement,

Q




Front Panel

4 Trigger Section and Display Mode Section

TRIG LEVEL

@ [TRIG LEVEL] knob @ EIREADY ( w ______ o
v ) . v - +
~ Selects the trigger point of the trigger signa! (refer to @ S

page 30 "Trigger Level"}.

@ READYinldicatorl StopE “'K-{OLDOFF ©
Lights while waiting for signals in single sweep {SGL). d 1 1 )]

@ TRIG'Dindicator ' soche\, OURL w B
Lights when a triggered. L_J LL-_._JJ L’—.J.J Q@

@ [A B key mEEEeTs HORIZ DISPLAY wrrasmmsss
Selects A (sweep and trigger} or B (sweep and trigger) A AT B THACESEP [ XY
(refer to page 41 "Delayed Sweep™). The indicator lights “_—HEE ]] IE ; !I L ; }
when B is selected. ® @ e

Figure 5 Froni Panel V (Trigger Section

® [SLOPE | key and Display Mode Secticn)
Selects the trigger stope (+, =) (refer to page 30 "Trigger Slope").

® |HOLDOFF | key
Selects the holdoff time (refer to page 43 "Holdoff").

@ [SOURCE Jkey

Selects the trigger signal source {CH1, CH2, CH3, or LINE) (refer to page 29 "Trigger Source”).

key

Selects the trigger coupling mode (AC, DC, HF REJ, or LF REJ) (refer to page 29 "Trigger Coupling")..
@ [TV]key

Selects TV triggering with BOTH, ODD, EVEN, or TV-H (refer to page 31 "TV Signal").
{0 [EVENT/TV CLAMP| key

Selects event (refer to page 30 "Event Trigger”) or TV clamp (refer to page 32 *TV Clamp*).

— HORIZ DISPLAY (display mode} —
@ [Alor{B key
Displays A sweep or B sweep (refer to page 35 "Horizontal Display”). Depressing and simultanaously
selects ALT sweep. . '
@ key
Selects X-Y mode (refer to page 35 "Hoerizontal Display™).
i3 [DELAY/TRACE SEP]key )
Selects DELAY (refer to page 41 "Delayed Sweep") or TRACE SEP (refer to page 36 "Trace Separation”).




Front Paneal

5 Functions, Cursors, Sweep Modes, etc.

(D [FUNCTION] puise switch FUNCTION
The delay time, cursor position, menu etc. can be setby @ COARSE
turning or pressing this kneb. Turning this knob effect
fine adjustment. Coarse adjustments can be made in
the direction the knob has been turned so far by pressing

AUTOSET

@ @

CURSORS m

TCKANDEP
or holding down the button. @ “: | ]~ n 1 ®
@ [AUTOSET key N
Measuring conditions are set automatically. (refer to @) ” L |l _&_-__
page 17 “CAL wave display with AUTO SET"}. SWEEP MODE%:}
ATO NORM_ SGLTRST
L L O
©®
Figure 6 Front Panel VI {Functions,
— CURSORS — Cursors, Sweep Modes, etc.)
@ AV key
Measures the voltage using a cursor {referto page 49 "Counter and Cursor Measurement").
At |key

Measures the time using a cursar (refer to page 49 "Counter and Cursor Measurement").
® [ICK/NDEP]key
Selects the cursor {C1, C2, or tracking) to be moved (refer to page 49 "Counter and Curser Measurement”).
" (® [SAVE/RECALL key
Selects Save or Recall (refer to page 56 "Save/Recall Setups”).
@ [ATTACH]key
+ Selects the object channel of the cursor measurement (refer to page 49 "Counter and Cursor Measurement”).
* Selects the channel (CH1/CH2) or terminal (P1/P2) for the offset (refer to page 27 "CH1/CH2 Offset"),

OFFSET | key

Sets the offset of CH1/CHZ or FET probe (refer to page 28 "PROBE P1/P2 Offset").

-~ SWEEP MODE —
© [AUTO |, [NORM], [SGL/RST key
Selects repetitive sweep (AUTO, NORM) or single sweep (SGL.) (refer to page 40 "Sweep Mode").




Rear Panel

Rear Panel
9 ® ©
i ! '
= o Crmme] B
j& @ —@©® @ @Jﬂw
|
®@Z 2 f' g} 1
an ]
; b |
e | | @ (
3!\ ‘ | 1 ® .JJ}
p S— i ‘
f [
@ O

Figure 7 Rear Panel

(U ACLINE INPUT terminal
Connects the power cord to this inlet.
@ FUSE
$5X20 mm, 250 V, TBA fuse. (Installs the appropriate fuse)
(3 CH2 OUTPUTterminal
Outputs the signal input to CH2 INPUT.
Ampiitude of output signal = Amplitude on the screen Xoutput voltage
@ Z AXIS IN terminal
inputs the intensity modulation signal.
& VIDEQ OUT terminal
Outputs the color video composite signal displayed on the screen with NTSC format.




ReadoutLocations

Readout Locations

+ Contents of display

1 t ) ¥ 3
i TRIGGER | & TRIGGER | & TRIGGER | A TRIGGER Sweep |
S — e ! l "
PP EME U ooiRcE ¢ SsLPE 0 coWlE ¢ LBVEL | maemification | POD OFF TOE
. Rm} B TRICGER 1 B TRIGGER 1 B TRIGGER + B TRIGGER et
| SOURCE | SLOPE | COWPLE | LEVELS THE

FUNCTION MODE

Frequency

measured

i

CHl iRange
H

Measurement of AV or At
Coupw' ' ! Coup- ' iCoupm
G MDD | CH2 | INV [Range| " | CHB |Renge )
ln‘l=l | 1 3 ng i H iﬂg i

T
{CH4 iRange,

| Coup- | Bandwidli

! ling: Timiter

* An example of the display

A Source:CHI, CHZ,
CH3, CH4, LINE

B Source:CHl, CH2.
CH3, CH4

A 5ns ~ 500ms/div
B:5ns ~ 20ms/div

Voitage difference
av)

Time difference
{a)

CH1/CH2 Range
2wV ~5V/div
CH3, CH4 Range

A coupling:AC, DC, HF-RE], LF-RE], TV-V(0DD, EVEN, BOTH) , TV-H
B coupling:AC, BC, HF-REJ, LF-RE], TV-H

H0LD OFF:
0 %~100 % B ENDS &

Slope e ifi-
e o | | [ tovel ] foneer Bt
|
TP ST T T Ry TR 0
B 10MS CHI +AC  I-1.7aV2mE>i.00000ms
[TiT— ] R e §++$ngﬁpw$h\\

DELAY TIME
: DELAY, DUAL DELAY

DLy

cuncalibration

PN FNCTION Yode |

Counter

i
i
i

PO SO AVE SR,

i

Jvos,
1 10pY |

i

2 100mV, 560mY

ADD ON:+
CEZ INV ON: |

Coup!ing : DC, AC, GND 777

f:2Hz ~ 500MHz

Bandwidth limiter BW:
100MHz, 20MHz, OFF




Meanu

Menu

Selects the dispiay conditions (DISP-MENU) and the setting of appendix functions (SYS-MENU),

1 Menu Tree

COLOR ,
f READOUT
SCALE
CURSORS SELECT: (im0
PERSISTENCE 8 colors
BACKGROUND —p— SELECT: OO0
RETURN 16 colors
BRIGHT ,
READOUT —
SCALE ADJUST: MM MM
CURSORS ——
: RETURN
| BACKLIGHT - ADJUST: MM
SCALE GRID
| H-AXIS
DEFAULT || H-FRAME
| BXIT | HEB1A
' -CCIR
RETURN
SAVE/RECALL MAX - SELECT: 256
SGL SWEEP:AUTO ERASE ; AUTO ERASE MANUAL ERASE
PROBE OFFSET:DISABLE | |
ENHANCED INTEN ADJUST ADJTUST: MM
AUTO BALANCE ADJUST _

EXIT

10



Menu

2 Setting f:DISP-MENU

Selects a color of READOUT, SCALE, CURSORS, PERSISTENCE, BACKGROUND. Adiusts brightness of
READOUT, SCALE, CURSORS. Selects a measuring scale (GRID, AXIS, FRAME, EIA, CCIR).

2.1 Setting ltems

COLOR

READOUT

SCALE

CURSORS

PERSISTENCE

'BACKGROUND
BACKLIGHT

SCALE

and trigger cursor.,

BRIGHT
: Selects the color of the characters. READCUT
. Selscts the color of the scale. SCALE
: Selects the color of the measurement cursor CURSCRS

: Selects the color of the persistent waveform.

: Adjusts the color of the background.

: Adjusts brightness of LCD (Liquid Crystal Dispiay}.
: Selects a measuring scale from GRID, AXIS, FRAME, EIA, CCIR.

cursor and trigger cursor.

: Adjusts the brightness of the scale.

. Adjusts the brightness of the characters.

: Adjusts the brightness of the measurament

GRID AXIS FRAME
QT LHE HUR Ay U TP LR WHE T TRYY A [ oHFT UHT #HL TTEYY [i{
PRS- HENE <1> 15 1 5P -HENK F1DISP-HENA
COLTR
BRIGHT
BACKLIGHT
SEaLE
PR LEFOULTY
RETURN EXLY
Ry
I b T389. B48ufh sy ) %:lsg.ﬁdgk!a W oo . 'FTSE-?SE it
ElA CCIR
b2 k3 CH1 € 8, 0ne? Mg 0% ] BHs GHL +AC 10082 HO: 9%
" -8
—3a
) ” )
Zan -
— A —80
_m,k -
- s 55
T ; t I T T T T T T T T T 1
T ~20
- iy 10
FEEYTTAT e —° 269 .85 kit
208y (BT
DEFAULT : Defaults set up conditions {COLOR, BRIGHT, BACKLIGHT, SCALE) at the factory shipment.
EXIT : Exit from the menu, return to measurement display.
. RETURN : Retum tc the upper menu as the left box.

11



Menu

2.2 Operation in the DISP-MENU

You can enable the menu operations by turning or pressing the [FUNCTION] pulse switch.

Turn [FUNCTION]
Press [FUNCTION]

No function display

. Selects, and adjust the menu item.
: Determines the menu item.

.U.dm\-%

.

Selecting COLOR

(COLOR, BRIGHT, BACKLIGHT, SCALE, DEFAULT, EXIT)
> After procedure @ are different by the selected item.

Ehd:i U?

o SLITE T o Hl'i:; o
s e T s BESP BN
CiERTaAT
BACC T6HT
R
LI
: !
. 428,063 1y
1 ol . RN PO
4 GRS THRY YU RY AUV
{-1‘: ‘r'\ ‘r“51u
5 .
COLOR
ERIGHT
EOGKL IGHT | | CURSORS
BOREE PERSISTENCE
DEFQULT BACKGROLUND
EXIT RETURK

$269. 54TH):

Entering to DISP-MENU
O Turn off ali the functions to disable [FUNCTION] .
" Condition that f:XXXX is not being displayed at the upper right of
the screen (the delay time, number of TV lines, etc.)
@ Press [FUNCTION] for 2 sec, then the display menu (:DISP-MENLU)
is appeared.

@ Turn [FUNCTION] to select COLOR and
press it.

SURE T TTW T i
: [ prap iy
i3 eGP
) i

Flentom_ 5 -
FIEDISH Sl E

FEALC LIH T IRURSORS

TECELE PERS [5TE

ViLoraiLe BRCEGRC NG

EXIT RETURN j

I

[ S A

E 13 i H

-

PR S T
P Fe0. 0000
ooV . i

Selecting the READOQUT
{(READOUT, SCALE, CURSORS, PERSISTENCE, BACKGROUND)

@ Turn [FUNCTION] to select READOUT and press it.

& Turn [FUNCTION] to select a color with SELECT: and press it.

< READOQUT,SCALE,CURSQORS,FERSISTENCE has 8 colors.
BACKGROUND has 16 colors.

12



Menu

Return to previous menuy screen
@ Turn [FUNCTION] to select

RETURN and press i,

WU T R 3 ERAREE|

e s,
P TineE
EERKGROTh D

RETURN :

Fo
+
A
=3

0. 0600 Je

3 DFIY LR THE U HET G
; FB46R-HEHY
. i

SoLaR z

BRIGHT | ISCALE

EFRLT

EXIT

—

{A0JUST : mEWEMER |

T e
+259. BSOML

1 2897

Adjusting the BACKLIGHT

& Turn [FUNCTION] to adjust with

(ADJUST: MMM MOICT Jand press it.

H SPIE LHE FH [ bk 2% 1317) o
- o RPN
o e
1%
M -
+257 . 548kt
! 20T

& Turn [FUNCTION] to select EXIT
and press it.

AR TETI RS IR TR S L B
. i NSTPRE - - "
; . - . G

i !

: ! o

{ | |

- : ;
; <:
£ [:_ ; -
' = t :
: = +
bt 4 1 jofeR-upa e b oabais : 0.0000
Adiusting the BRIGHT

(READOUT, SCALE, CURSORS)

@ Turn [FUNCTION] to select READOQUT and prass it.
@ Turn [FUNCTION] to select brightness with
(pJusT: MMMMMCIC) Jand press it.

Setting the SCALE
(® Turn [FUNCTION] to select GRID or any and press it.

H oS UHY 1'[—5'!’; IG eV ey U
o d o poE-HENE
ki : [ U

coLOR

BRISHT

BRCEL [GHT

SCALE

DEFRULT

EXIT

+55. BAGky
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Menu

3 Setting f:SYS-MENU .
Setting the maximum register number of the SAVE/RECALL .Select ENABLE or DISABLE of the offset voitage for
the FET Probe connected to terminal PROBE POWER. Adjusts the vertical balance automatically.

No function display

URs THE +1

!
EE.[}W’:} EE‘EE.]:E 0%

¥ annd

A 20r% CHY +A

CUAIYY THHOY 0%

:
1)
TMEr

SAVE/RECALL MAK: 2556
SGL SWEEP:RUTD EReS
PROBE OFFSET=RISARLE
EMHAHCED THMTEY A0JUST.
b ég}'g BALANCE ARJUST.

£

Xl

F20.0600 He
Exin

@ Turmn off all the functions to disable [FUNCTION] ™.
't Condition that fXXXX is not being displayed at the upper right of
the screen (the delay time, number of TV lines, gic.)
@ Turn [READOUT] fuily counter clockwise (no readout display).
@ Press [FUNCTION] for 2 sec, then the system menu (E:3YS-MENLU)
is appeared.
+ SAVE/RECALL MAX
Set maximum number of panel seftings (max 256).
- SGL SWEEP:AUTOERASE '
AUTO ERASE : ERASE waveform automatically when SGL/RST
is pressed.
MANUAL ERASE : Press [ERASE]. (Enables over-write)
+ PROBE OFFSET
ENABLE:Enables the offset voitage control of the FET Probe
connected to PROBE POWER (P1/P2) terminai. (Referto 28 pages
to "PROBE P1/P2 Offset™)
+ ENHANCEDINTEN ADJUST
Intensity is preset in single sweep mode to get adequate brightness
af any sweep condition and ranges.
ENHANCED INTEN ADJUST function slightly adjust the brightness
as you kike.
in the following cases, the trace brightness is set automatically.
1. When you press AUTO SET |.
2. When you switch the sweep mode from AUTO or NORM to SINGLE.
3. When you vary the sweep rate (TIME/DIV) in single sweep mode.
> After above 3 conditions the brighiness is set by turning the INTEN
knob. Waveform that has already stored waveform.
+ AUTO BALANCE ADJUST
Adiusts the vertical trace shift when VOLTS/DIV is switched.
&> Execute AUTO BAL ADJUST after warm up enough.
EXIT from the meny
@ Turn [FUNCTION] to select EXIT and press it.

14



Operation

Operation

& Cautions

@ Be sure the power switches to STBY position, before to connect or remove the power cord.

@ Use this instrument with the rated AC power supply.
Voltage range : 100 10 240 VAC
Frequency : 50/60Hz
Power consumptionn 1 140 VA max.
@ Use a 3-core power cord meet to the supply voitage.
@ Do not place any object at the air ventilation hole or exhaust fan of this instrument,
@ Use this instrument within the rated operating range.
Temperature : 0 fo +40 C, humidity : 90%RH (at 40 C)

@ Small power is applied to this instrument even if the power switch is set to STBY. Disconnect the
power cord from the receptacle if the instrument is not used for a long time.

@ Do not apply over rating voltage to the input terminal.
« CH1, CHZ, CH3, CH4 inputat 1 MQ

Direct : +400V (DC+ACpeak).
With the PPOOS or equivalent : 2800V (DC+ACpeak).
+ CH1,CHZ2at50 Q : BVrms

[Note] The maximum input voliage derates depending on frequency and high voltage pulse of an input
signai (refer to page 68 "PPO05 PROBE").

@ Built-in Lithium primary battery
Lithium primary battery is used for save the panel set-up.

When the life is over, the panel setup is initialized. When this symptom occurs, the battery should be
replaced o the new one. The customer may not replace the battery. Contact to our service offices,

Basic Operation

—

- General
Inorder to understand the LA354 operations, CAL output and a signal generator are used. The signal generator is
the lwaisu FG-380,
<> Setting when power is set STBY or OFF
When power is set STBY or OFF, the panel setup before STBY or OFF is stored. When power is turned on again,
the panel setup resume to before STBY or OFF. After power cord is disconnected (OFF), the built-in batteries
back up the panel setup.
' The condition of the powsr cord is disconnected.

15



Basic Operaticn

2 Displaying CAL Signal with AUTO SET

Allows you to display the waveform on the screen automatically in the appropriate conditions.

A TP CHY TOPRYT RO 0% Procedures
; : T Turning poweron
et - @ Set POWER to STBY.
f @ Connect the power cord 1o the AC LINE INPUT on the rear panel
. m...........,. , and to the AC power source,
L A @ Press|POWER | to turn ON the power.
" ] - Traces, characters, or both are displayed on the screen.
r;: 20%_‘!% : 'f" i.0§>00m @) Connect the CH1 input connector and CAL connector with the

probe.
© Press[AUTO SET |.

- The CAL signal {1 kHz, 0.8 V square wave) is displayed on the
screen.

« When the input resistance is 50 Q, the CAL waveform does not
appear on the screen.

Press [50 Q/1MQ |and select 1M Q.

- When you activate the AUTO SET function by pressing the
AUTO SET, you may not move the signal position by controlling
position knobs in some range. In this case, rotate the
[POSITION] [LEVEL] further until it will be in action again.

LI T RS E PP LEL P EELFEEFLE RS IR A S S L L LS E LT AR R E R RIS RS ES LRI P RSO LT RLERES LSS F LS LSS PSRRI I RS ER G EILE TS LTI LL I E AT EEFLEFEES T EE P E ST F L F LT

About the AUTO SET Function

- Prass when you do not know “how to operate, amplitude or frequency of signal”.
The instrument check the amplitude and frequency of the input signal, automatically set the proper scope
conditions {refer to the next page), and displays the waveform on the screen.

- The proper scope conditions may not be found depending on the frequency, amplitude, or duty'ratio of the
input signal conditions.

R e e Y
A LSS E LR L EE R SRR SR SRS

PIL IS IR ILE I T ILLLIIIL LIS E LT EITE IR PSS SR T L SRS B PE LIS ST LLSILESS LS LLTESL ST IS E IS G IS IIELTIRLRTEALI SIS SE LS EEA TSI TISSELR IS TTER ISP S T IR LSNPS I LT
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Basic Operation

Table 1 Setting conditions of AUTO SET

Vertical deflection system Triggering
Deflectionfactor : A/B A
VOLTS/DIV : The frequency is between 50 Hz SOURCE : Detectedin the order of CH1 and CH2
and 100 MHz, 2 mV to 5 V/div COUPL : DC
with amplitude of 1.5 to 8 div TV . When Last setup before AUTO SET
VARIABLE : OFF{CAL) is TV MODE, TV-H, NTSC, PAL, or
Display channel HDTV is automatically set. When
CH1 : Last setup before AUTO SET™ ' last setup is not TV-MODE, TV
CH2 : Last setup before AUTO SET ™ settings are skipped in spite of TV
CH3 : OFF (non-display) _ Sigpf[aﬁmylﬁg
"t CH1 alone is set to ON if both CH1 and CH2 LEVEL @ AroundOdiv
have been sefto OFF,
POSITION Horizontal deflection system
In case of 1-channel display : In the middle HORIZDISPLAY © A
In case of 2-channel display TIME/DIV - 50 ms to 10 ns/div, approx. 2 1o
CHY  ; Abouf+2div 5 cycles of signal
CH2 : About—2 div VARIABLE - OFF
AC/DC : Last setup before AUTO SET 2 SWEEP MODE : AUTO
50Q1MQ . Lastsetup befors AUTO SET POSITION : Sweep starts from a position
GND © OFF (GND released) near the left end of the screen.
ALT/CHOP : CHOP BEADOUT T ON
CH2INV  : OFF TR -
BWL - OFF (no Bandwidth limiter) AINTEN ']Bei}eglht“ess Is set to enough
ADD : OFF

“1 When both CH1 and CH2 are OFF, CH1 is set to ON.
*2 Whsn this is set to DC, AC coupling is selected when the waveform is out of position control range.

"3 When this is setto 50Q2, 1 M Q is selected when the waveform is-out of position centrol range,
After 1 MQ is set, the sefting of input coupling {AC/DC) becomes AC.

[Note] When an adequate ampiitude cannot be detected, the following conditions wilt be set on that channel :
VOLTS/DIV @ 10mV/DIV
50QM1MQ IMQ
AC/DC . AC

17



Basic Operation

3 Probe Compensation

Adjusts the waveform on the probe. Confirm that the waveform of the probe is compensated correctly before using

the probe.

9 GOUPECHL FACT T} SOV IHD: oy
"
o
- r
l F21 . 0800K:
1F 40Dk i
;g TEOPE THT oA TAY 15
I£|1)~ omm \_.
[7 S T P SN DI S FIN P SR P
A
r 4 ot ofcone #
1E.lﬁla\f 0“'
§ SRS THYAG ERVT T TR 0%
¥ '
06 d f‘-
23 \‘—* \‘" h
] ¥

it 100aY !

d ffl .G‘LC'!'JE( b2

Procedureas
Connect CH1 input terminal to CAL terminal over the attached probs.
1) Set this unit as follows:

CHIVOLTS/DIV (10 mV

GND : OFF (GND released)
AC/DC :DC

SCURCE : CHA1

SEC 1200 us

@ Set [TRIG LEVEL] to get a stabie display.
@ Adjust the variable capacitor of the probe by turning with a
screwdriver for flatness response on square wave.,

+— + Correctlycormnpensatedwaveform

« + Qvercompensatedwaveform

+~— + Undercompensatedwaveform

<>Probe sense (display of deflection factor)
When the probe has a probe sense function, the voltage as compensated by the attenuation ratio of the probe is

displayed.

< Releasing the loading effect by a probe
If a cabie, etc. is directly connected to the circuit under measurement, cbservation may be disturbed by the load
applied by the input impedance of the measuring equipment. The input RC of this unitis "1 MQ, 18 pF".
If a 10:1 probe is used, the input RC becomes "10 MQ, 13 pF" and thus the loading effect is Iargeiy released
enabling the measurement with a high accuracy.
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Basic Operaticn

Purpaose of Using Probes
What problems will occur if a wire is connected directly from the input terminal of the oscilloscope fo the circuit under

test?
1)
2)
3)

Problem 1)

Problem 2)

- Problem 3)

Easily affected by noises.
The frequency band width is reduced.
Loading effectis iarge.

Can be improved by the use of coaxial cable or shieided wire.
By this method, however, problem 2} and 3) cannot be solved.

When the wire is dirsctly connected, the frequency band width is limited by the inductance and
stray capacitance of the wire.
The use of a 10:1 probe, however, ¢an eliminate such influence.

When the oscilloscope input is viewed from the side of the circuit under measurement, if the wire
is connected directly, the capacitance and inductance constituie a toad as is the case of problem
2).

In this case, thers is still a high load aven if a shielded wire is used for connection.

Then, what wilt happen when a 1011 probe is used?

Conclusion

Let's compare the 10:1 probe and shielded wore.

Probe 1 1.5 m 10:1 prcbe with an input capacitance of 15 pF
Shieldedwire : 1.5 m total capacitance 150 pF (unit capacitance 100 pF/m)
Oscilicscope  : Input capacitance of 30 pF

: Loading effect of the capacitance will be reduced from 180 pF (150+30) to 15 pF.
The amplitude will be attenuated to 1/10.
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Basic Operation

4 Adjustment of the Screen (A INTEN, FOCUS, TRACE ROTATION)
Adjusts the brightness (A INTEN}, focus (FOCUS), and rotation of traces (TRACE ROTATION}.

SPOPS CHTAY 1 TseRvy (A0 13 Procedures
P e AINTEN
P { @ Adjust the A sweep brightness of traces by turning [A INTEN].
o FOCUS
e nmmlm @ Adijust the focus of traces and displayed characters by turning
4 T ) e [FOCUS].
{ _203:} w 3 : -M I -O?U(}kiz
TRACEROTATION
R e S e LT @ Set the input coupling of CH1 to GND by pressing[GND] .
N ‘ t @ Adjust the alignment of the trace to horizontal graticule by turning
; T TRACE ROTATION on the front panel with the attached adjustment
; T - screwdriver.
(® Release the input coupling GND.
it 20hws ¥39-0po0 lﬁ
OIS0 0 01 04 50 56141181 4011011 IS4 14 8 4 4 4 04 40818 CI LI 1L S8 L 08 LSLLAL85101 5%,
: BINTEN
g Turn [B INTEN] when adjusting the trace intensity of B sweep. é
§ Refer to page 35 "Horizontal Disptay” for B sweep. é
H :

!

R R IR TP AR T I AT IO E TP E R AT IR IR AL Frrrrrsry prre s, prrrr s ans ER P P P P Y YT P VS EEPY Py rrS s
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Basic Operation

5 Vertical and Horizontal Position

Controls the vertical and horizontal position of the waveform,

! TS UHT = T Vg RO 0W
NG LT LTI
] ™o T
NAVNANVVNLY)
. _ :
AN &f k’i‘g"’“\’:fq N w
; #4085, k?Sxiu
il o 3 !
S? 55 CHY ~Tv-H N5 " G

gyl ey
SE o | leis.'i?S“ﬁkyz
6 Position Check
H bPUPS, CAL +AT % l:i?h\!'. ;HU:E 45
et -
= 5 ;
v :
3 i 4
e E
[t o W""‘? E
BRI
AR
EUE {0 5100004k
1 200w\ ! : H H i .

Procedures

Moving vertical positions

D Tum [APOSITIONT] of CH1 to the clockwise ; the waveform
moves upward.

@ Turn [APOSITIONY] of CH1 to ths counterclockwise ; the
waveform moves downward.

{> CH2 to CH4 are same as CH1.

fExample] Moving position and storing waveform.

Moving horizontal position

@O Turn[€ POSITION P o the clockwise: the waveform moves to the
right.

@ Turn [4 POSITION »] 0 the counterclockwise ; the waveform
moves to the ieft.

(3 When every time is pressed, the FINE indicator lights or
goes off.

- When the Fine indicator is lighted, [4 POSITION P] s fine
adjustment mode. If [4 POSITION P] is fully turned in fine
mode case, the waveform scrolls. To stop scroll, return
[4 POSITION P} slightly.

Press [AINTEN (BEAMFIND]L
» A vertically and horizontally compressed wave form is
displayed.
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Vertical Deflection System

1 Deflection Factor

Vertical Deflection System

Sets the ampiitude of waveform to a suitable size for viewing.

a. CHi and CH2

1:10mV 2:10mVv

Display of deflection factor

[ 1:>10mV 2:10mV
%

Indicates selting is uncalibrated

b, CH3 and CH4

L 3:500mV

iExample] Displaying

-+

Procedures
Setting the VOLTS/DIV
D Select the deflection factor by turning [VOLTS/DIV] of CH1.
+ The deflection facter can be selected with a range of 2 mV/divio
5 Vidiv (in 1-2-5 steps).
« The deflection factor is displayed at the lower left corner of the
screen.
[Note] Perform AUTO BALANCE ADJUST if traces move upward
or downward when the range is switched even if no signal.
(refer to page 59 "Maintenance"}.
Setting the VARIABLE
@ Press [VOLTS/DIV] of CH1; the deflection factor is displayed with
">" mark.
Fine adjustment is available in this condition.
@ Turn [VOLTS/DIV] of CH1 ; the deflection factor varies
continuously between steps .
« While [VOLTS/DIV] is turned, the rough ratio to the original
range is displayed in percentage.
- To release the variable setting mode, delets *>"
[VOLTS/DIV] again.
<> CH2 is same as CH1.

by pressing

Procedures
(1) Select the deflection factor by pressing]100 mV/500 mV jof CH3,
- One of the two ranges of 100 mV/div, or 500 mV/div can be
selected. Fine adjustment is not available.
> CH4 is same as CH3.

'-')JLJPSi Li‘i1| HHE = L ’:ﬁii'-i UH
b L b 1 I3 -

A

wl

-+
;

1
o 1.

1
3

t
CH1

E #m1.0000uk
2t Y500aVE 31100 £500aY .

ry
| t 1
CH2 CH3 CH4
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Vertical Deflection System

2 Input Coupling

Selects a suitabls coupling mode for observation degending on the type of input signal,

[z worsg DAL & b.‘UlV‘ Hu~ |83
T TR SO N
‘‘‘‘‘ L -
o
f:"{ T
+£0.0090 [

15, 10av4

I-‘_I :{UI—‘ CH G TS VR

A A A \

N7

5

5.

PIEES

T2.0wV

it

§8ikm

r
A

1-H4

9l

A

+— GND

+—

GND

Procedures
Selecting GND
(@ Press | GND] of CH1 and set GND to ON {the GND mark is
dispiayed at the lower leit corner of the screen).
+ The input of the vertical amplifier is connected to GND and a
trace (grounding potential) is dispiayed.
- CH3, CH4 has ne GND.

Note] Perform AUTO BALANCE ADJUST if traces move upward
or downward when the range has.been switched {refer to
page 53 "Maintenance®),

Selecting DC or AC
(D Press[GND]of CH1 and set GND to OFF (GND released) .
@ Press[DC/AC Jof CH1 and set DC or AC.
- When the input resistance is selected the 50 Q, can not be sat
o AC.
When AC is selected the 50Q indicator goes off and the input
resistance becomes 1MQ.

< De

+ The DC and AC components of the input signal are displayed.

+ The input signal is displayed on the basis of the GND fleval.
{Example] The waveform include the DC component,

< AC

« Only the AC component of the input signal is displayed, and the RC
component is cut.

- The input signal is displayed at the meaan potential of signal.

« The "~" mark is displayed over the character "V",

+ CH2 is same as CH1.
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Vertical Deflection System

3 Input Resistance
Select the input resistance.

Procedures
SOURS TRY T TEART TR0 @ Depress 50Q/1MQ | and select 500 or 1MQ.
 — S S IR ks s i To select 50Q, keep |50 Q/IMQ | pressed for a while

- When the duration of pressing is oo short, the ieft error
P message is displayed.
Mo | 1 ‘ ' . « When 50Q is selected, the indicator lights,

; [Note] When 50Q is selected, the inpui coupling is automatically
BOR 506 KERP DN PRESSTNG | setto DC. AC cannot be set.
u:{ - i #5004 02ige

¢ Use this unit with the input resistance set to 1M Q in usual cases.
FOR50Q,KEEPONPRESSING +— < Howtouse50Q
+ When measuring the signals in a high frequency band, connect
this unit and the signal source with & coaxial cab e having a
characteristic impedance of 50Q.
< When the input resistance is set to 5002, the VSWR {voltage
standing wave ratio) is 1.35 or less, so a waveform with few
reflection can be observed.

& Cautions

When the input resistance is set to 50Q, do not apply excess signals of 5Vrms or more,
When a DC voltage of Z£10 V or mare is detected, the following error message is displayed for protection and
the setting is changed from 50 Q to 1MQ.

"INPUT OVERLOADED AND REVERTED TO tMQ"
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Vertical Deflection System

4 Display Channels
Signals inputto CH1, CH2, CH3 or CH4 are disptayed.

Procedures
W RUGY Hd +RHE + LV i EIRY
. i l O Press[CH1),{CH2|, CH3 or[ CH4| to select ON (display) or OFF
= : : : {non-dispiay}.
! T e [Exampie] [CH1],[CH2], [CH3 and [CH4 are setto ON is shown

Ay Ny e on the left.
AN LA A A LA &> Every time the channel key is pressed,

(VA VARv a7 viavanval v ey s p

; ON (display)OFF {non-display) is selected alternately.

AN A VAVATSVASAT
- - 1 4590&*4:
1t 160y 22008V J 100 Y £25000

110my +~ & The channel No., VOLTS/DIV, and input coupling of the channels

set to ON are displayed in the lower teft corner of the screen.

The OFF channel disappear from the scraen.

[Note] When all channers (CH1, CH2, CH3, CH4 and ADD) ars set
to OFF, CH1 is displayed.

5 ALT and CHOP
Allows you to select the display mode (ALT, CHOP) when two or more channels are displayed.

Procedures
IR I L S L LE R D Select two or more channels from CH1, CH2, CH3 and CH4 (refer to
JUUUURE SHUUE UUUUS EURNE SN SRS UUUCN N FUUS SO above "Display Channels™).
Wa W aN/a W aNVa W @ Press [ ALT CHOP | to select ALT or CHOP (the indicator lights).

— |l T i— — — = « < ALT (alternate)

e T el et Wi S el Rt e el + Alternately two or more input signals are swept.
;‘ I A DUV SR AT T N N A - This mode is suitable for cbserving high-frequency signals on two or
sobay|_of iy T ApKe more channels.

 SUUWE THT A ISV (T U {> CHOP (chop)
' + The chopped switching rate (CHOP frequency) is approx. 555kHz.

* This mode is suitable for observing low-frequency signals on two or

= gy _ more channels.
[Note] When sweep times are faster than 20 p sec/div, even § LED of
L . CHOP® lights, ALT sweep is selected as swaep mode.
10 e
u{T Soowy |2t 5y FO-0p0C e
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Vertical Deflection System

6 Sum and Difference
Adds two channels (CH1 + CH2) or subtracts one channel from another (CH1 - CH2). Addition or subtraction can

be selected by selecting ADD and then setting INV.

SUPS R IRE T25AV RUTT % Procedures
AN AEYA AN D Set CH1 and CH2 to ON (display) (refer to page 25 "Display
AY NN AN S—cm Channels").
/ \ / \ / Vo i\ - CH1sCHD @ Press[ADD [to set ADD to ON ("+" is displayed in the lower left
\J/ \V/ < ¥ corner of the screen).
/,,\ N /A\ ﬁ\ + The sum of two signals (CH1 + CH2) is displayed on the
g \'..// \\.. N ey OH2 screen.
S i @ Press [INV] io set INV to ON (" ¢ " is displayed in the lower left
* When ADD is setto ON
corner of the screen).
+ The polarity of CH2 is inverted and the difference between two
iR RN signals (CH1 - CH2) is displayed on the screen.
N D M com
: — CHi-CH2
- + CH2
A LINTAN
N ; NS meds) b
ER00sY 211 85003

t When CH2 INV is set to ON

7 Bandwidth Limiter
Bandwidth limiter reduces noises. The frequency band is limited to about 20 MHz or about 100 MHz.

Procedures

(I Press{ BWL |to select 100, 20, or OFF.

+ The bandwidth is displayed at the lower right corner of the
screen, There is no display when OFF is selected.

f 5o CHT +H I¢] Y HO [}
AL N TAT .
T T T No bandwidth limitation.
1-&”‘]%%!\{;/%
JTIVY VIV
! o+~ 100 : The bandwidth is limited to 100 MHz.
SV A :
wymmmw%mw%‘\w . 20 : The bandwidth is limited to 20 MHz.
- g
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Vertical Deflection System

8 Offset

8.1 CHi/CH20Ofisat
Adjusts the CH1/CH2 offset veltage. DC OFFSET is used for measure AC signal superimposed on DC voitage at
the DC coupling mode.

Dy’

HiE

0%

1y THY g T
0o i ;
W

#2

255, 28ka

1k Sy
Function dispiay
1 Y THE W GO VAR LR
: 4+ BRFSEF-6H]

- i .

i

L

et

i EiR.0e¥ 21 0400 ¥ OFFSET
E : H

155

28k

Offset Voltage

VOLTS/DIV:B0mY

L CHY WG pelogav]  [haE] U
e RS- CH]
/) \ \
/ J;
\ L/ /
i/ \
% H9.BaW 20 0100 ¥7 OFFSET +1255)290

VOLTS/DIV:10mV

~

Using the offsat

_a100xVpp

—~50mY

e R A O L C LR
.
" .

PEFEERPLI LI LI LEEEEILTE L LSS E LI LS LTI L EL LT T LI LT E LTSS S EEL L LTI ITF TSI IRELT S F RIS L PSS LG L ARSI LS T LEF I LI ILELTTLTE UL ELESLEEF T A LTSI LLPEL ST IE TS ETLs

OFFSET
iV

- OFFGET allows you to magnify the small AC signal inciuded a big DC offset.

+ If the input signal is measured with AC input coupling and turning [4POSITION¥]
fully counterclockwise, you cannot obtain enough magrifying rate and measuring
the variation of the low frequency (4Hz or less).

- OFFSET voltage allows you to set within the range from zero voltto = 100V, =10V
and =1V (depend cn range).

Procedures
Selecting the reference position
(@ Press|GND] to set GND to ON (refer to page 23 "Input Coupling®).
@ Turn [4POSITIONY] to set the reference position for offset.
« An example of setting the reference position is shown on the
HE

Selecting the offset voitage
@ Press [GND] to set GND to OFF.,
@ Press|DC/AC] to select DC.
+ When ihe input coupling is setic AC, the display is followed by
"?" mark.
+ The trigger level value does not inciude the offset value.
® Input AC signals included DC offset to the input terminai (CHT,
CHz)
® Press [OFFSET]to select the OFFSET channel of CH1 or CH2.
+ Function dispiay changes into :OFFSET CH1.
@ Set the offset VOLTAGE (CH1/CH2) to the reference position by
furning [FUNCTION]I.
- The reference position set in procedure @ becomes the offset
voltagevaiue.
® Turn [FUNCTION] to magnify the waveform.
When [FUNCTION] is turned clockwise, the trace moves downward
and the voitage display varies in the positive direction.
¢ Selecting the object channel
The channel as the object of setting (CH1 or CH2) can be selected
by pressing ATTACH].
{ Releasing CH1/CH2 offset
Select OFF (without the display of OFFSET) by pressing

OFFSET ..

IIII//I///I/I///I/II///II///IIf//I/II/IIIIIIIII/III/IIIIIII//IIIIIIIIIIIII/II//IIf//II//I/I//I//IJ/I/////II/IIlIIIIIII'IIII//’/II//IIll//l/////fll

R N L LG C

N
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Vertical Deflection System

8.2 PROBE P1/P2 Offset
Sets the offset voltage of the FET probe which is connected to the PROBE POWER terminal (P1/P2) of this unit.
DC OFFSET is used for measure AC signal superimposed on DC voltage at the DC coupling mede. The lower
freguency signal can be measured without any distortion.

Procedures
| No function display— [ mmmmmmmmmmm K % Selecting on SYS_.ME?\IU )
@ Turn off all the function to disable [FUNCTION] ™.
' Condition that f2XXXX is not being displayed at the upper right of
the screen (the delay time, number of TV lines, etc.)
@ Press [READOUT] to select OFF (non-display).
Function dispiay — 1:SYS-MENU | + (@ Press [FUNCTION] for 2 sec, then the system menu (SYS-
MENU) is displayed.
- The left figure Is displayed on the screen.
BHETCHL R ~TSRwY L& ERE | o
% st <+ (& Turn [FUNCTION] io Seiect PROBE OFFSET.
- Praess [FUNCTION] to display boxed ENABLE/DISABLE.
ENABLE : The oifset voltage can be set.
DISABLE : The offset voltage cannot be set.
(& Press [FUNCTION] to select ENABLE.

xmmimv #20.0000 e
Cancels SYS-MENU
® Press [FUNCTION] to select EXT.
Function dispiay ~+ {:OFFSET P1 | 4 The settings are maintained after power is turned off.
Setting PROBE offset
Percent display Pefce”* display @ Press OFFSET |twice to select OFFSET P1/P2.
P1:100.0% P2:20.00% | +- + Function display changes into £OFFSET P1.,
OFFSET @ Turn [FUNCTION] to set the offset voltage (P1/P2).
+ Thisis the ratio (%) to the offset variable range of the FET probe.
+ This is valid with the SFP-5A/4A probe made by lwatsu.
> Selaction of the object terminal
_ The terminal as the object of setting (P1 or P2) can be selected by
pressing ATTACH].
FET probe

A probe with an FET attached to the tip is called an active probe.
This is a probe with a high impedance and low input capacitance.

+ When a probe for common oscilloscopes is connected, the signa! under test may be affected (such as
oscillation} by the input capacitance of the probe. In this case, the effect on the signal under test can be
suppressed by the use of an FET probe.

- Main performance of the SPF-5A/4A probe are as foillows ;

Inputimpedance @1 MQ, approx. 1.8 pF (SFP-5A)1 MQ, approx. 2.15 pF {SFP-44)
Atienuationratio : 10:1
Bandwidth : DC to 1 GHz (SFP-5A)/DC to 800 MHz (SFP-4A)

PRI PLI IR LEEESIES TS L ST LSS EEIIIRERETETETFTS ST ELTSLTPILSF ST ITS LS EIS RIS ST R I IS T LT ETEES LTI ELS tt////////1/1////1/////1/111/1/1/1///11/t///l

R R a0y
AR AL AL AL UL L R R OO R R R A WY

x
h
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Horizontal Deflection System

Horizontal Deflection System

1 Triggering
This is the basic operation to get a stable waveform on the screen.

1.1 Trigger Source
Selects the trigger source. Select B trigger when HORIZ DISPLAY is ALT or B. {Refer to 41 pages to "Delayed

sweep"}
A trigger source Procedures
] — O Press to select A trigger or B trigger {the indicator lights).
5 ms CH1 - B trigger is set when performing a triggered delay (refer to page
1ms CH1 42 "Triggered Defay”.
t

B trigger saurce

2 Press;SOURCE to select the trigger source {CH1, CH2, CH3, CH4
or LINE).
+ Ling is for A sweep only.

CH1 1 The CH1 input signal is used as the trigger source.

CH2 . The CH2 input signal is used as the trigger source.

CH3 : The CH3 input signal is used as the irigger source.

CH4 1 The CH4 input signal is used as the trigger source.

LINE (A sweep only) : The power line signal is used as the trigger scurce. This is suitable for line frequency
synchronized signal observation.

1.2 Trigger Coupling
Selects the trigger coupling.

A trigger coupting Procedures
3 «— (D Press[A Blto select A trigger or B trigger {the indicator lights).
5ms CH1 + AC B trigger is set when performing a triggered delay (refer to page
1ms CH1 + AC: 42 "Triggered Delay".

B trigger coupling A
: 2 Press|COUPL to select the trigger coupling {AC, DC, HF REJ or

.F REJ}.
AC : AC coupting. Eliminates the DC component of the irigger signal source. A lower limit of frequency is
10 Hz.
oc : DC coupling. Appilies a trigger with a signal including ait frequency components.

HF REJ : Low-pass filler coupling. Applies a %r%ggér by aftenuating the frequency component beyond 10 kHz.
Use when a high-frequency noise is included in the trigger source and the trigger is unstable by that
noise. ' .

LFREJ : High-pass fiiter coupling. Applies a trigger by attenuating the frequency component below 10 kHz.
Use when a low-frequency noise (hum of the line frequency, etc.) is included in the trigger signal source
and a trigger signal is unstabie by that noise.
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Harizontal Deflection System

1.3 Trigger Slope (SLOPE)
Selects at the positive or negative slope.

A trigger slope
!

g 1 Procedures
| 5ms CH1 + AC «— (D Press | A B|to select A trigger or B trigger (the indicator lights).
1ms CH1 + AC - B trigger is set when performing a triggered delay {refer to page

42 "Triggered Delay".
@ Press[SLOPE !to select the slope (+ or —).

B trigger slope

W”' CHYREE SR RO 0 SO TR R T S RO 0%
\ AR
[, NANTERYAEN AR
Y M A it
Yl mamynyRyl
kM| AR HVIRRAYBERY SRV
) I o= LIV H : B 024008
. 1008¥ OV U S SV 15, 100N ] ; L .
+ {Triggered at the positive going waveform portion) - (Triggered at the negative going waveform portion)
1.4 Trigger Level
Adiusts the trigger levei{voitage at the trigger point).
A trigger lavel
1 Procedures
5ms CH1+AC XXX (D Press[A B] to select A trigger or B trigger (the indicator lights).
1ms CH1 +AC XXX - Btrigger is set when performing a delayed sweep {refer to page
B mgg; iovel 42 "Triggered Delay".
Turning [TRIG LEVEL] to right from ) Turnmg [TRIG LEVEL] to adjust the trigger level.
the midrange The TRIG'D indicator lights when the trigger signal is generated.
COUPS TRE R TR TR U + Sometimes "?" is displayed at the right of the trigger value
e W UR A N displayed. This indicates that value is not exact when AC
/AN /7 A\ coupling or VARIABLE is set.
ZRNNRTIAN )
ARNAVAZSNNY
i NN A/ LAY
4924512 B
1HLioeny ! i
Turning [TRIG LEVEL] to left from Trigger cursor

the midrange + While “A" or “B” trigger is setting, the trigger level cursor is

S R f 2oy 3 displayed about 2 seconds.
ne-
N\ 5 \U \ © Triggercursor
+ Trigger cursor display conditions are as follows :
Triggersource @ CH1, CH2, CH3 or CH4
S S s S syt S O Triggercoupling : DCorHF-REJ
OI . pr 955§ ?S}" + The “B" trigger cursor for ALT sweep is not displayed.
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Horizontal Deflection System

1.5 TV Trigger
1.51 TV Format
Sets the TV format.
Procedures

@ Every time pressing[TV] selects the TV-Coupling.
NTSC, PAL, (SECAM), HDTV

;
¥

NTSC

B(.%TH - ODD — EVEN ~ TV.H — O}:F

f: TV-MODE - @ Turn [FUNCTION] to select NTSC, PAL (SECAM) or HDTV.
TV-H + Referto page 32 "Table 2 TV formats and their features” for the

details of TV modes.

1.5.2 TV-V Trigger (BOTH, ODD or EVEN)
Selects the TV-V trigger mode from BOTH, ODD or EVEN.
Additionally it can select a line number by turning [FUNCTION].
The function display changes into £ TV-LINE,

Procedures
£ TV-LINE — @ Select BOTH, ODD or EVEN by pressing ;T'_\j] .
oDD| @ Turn [FUNCTION] to select a line number.
t The sweep starts from setting number point.

Number of line For coarse adjustment, press [FUNCTION].

+ The setting range is shown in Table 3 Range of line number.

ODD : The sweep starts by selected number of horizontal synchrenization signal of the odd-numbered field.

EVEN : The sweep starts by selected number of horizontal synchronization signal of the even-numbered field.

BOTH : The sweep starts by selacied number of horizontal synchronization signal of the odd-numbered or aven-
numbered field.

TV-H : The sweep staris by horizontal synchronization pulse.

OFF  : The TV mode is released.,

fl 25 LH1 -TY-V PAL Ha: 0% a

[0pg GHL =TV-H NTSC HO: ., D%

L RE
- g BUTH. 2

EIA 5CALE CCIR SCALE

» - == M,_,, : -
S CLnEF%I o | ., |

F2539.830 &
11 200wY

Triggering on a .vertic:al synchronization pulse. The
composite video signal between one vertical can be
observed by changing the sweep time to 2ms.

o
=19 733k

13200%Y

Triggering on & horizontal synchrenization pulse. The
compesite video signal between one horizontal can be
otserved by changing the sweep time to 10 us.



Horizontal Deflection Systemn

Table 2 TV formats and their features

Format sg%rr?i?agrlglfes freii.?ekrj*ncy Vilac;%%ﬁ%?ﬁl Countries Remarks
NTSC 525 |Approx. 80 Hz! 4.2 MHz U.S.A, Canada, Japan

SECAM 625 Approx, 50Hz| 6 MHz |France, Russia

PAL 825  |Approx.50Hz{ 5 MHz |Europe, efc.

HDTV 1125  |Approx. B0 Hz| 20 MHz High definition TV

Table 3 Range of line number
Eormat Number of lines
- BOTH oDD EVEN

NTSC 110525 1 to 283 264 to 525
PAL (SECAM}| 110625 110313 314 to 625
HDTV 110 1125 1 to 563 564 to 1125

[Note] The fine number is counted by M mode in NTSC, is not by M mode in PAL (SECAM).
M mode : Sequential numbers are assigned to scanning tines from after the start of the vertical blanking
period.
Other medes than M : The line number 1 is set to the start pomt of the vertical synchronizing signal of the
first field.

1.5.3 TV Clamp

Clamps the back porch of composite signals to the reference level (ground level}.

This procedure enables stable observation of those TV signals without the average voltage fluctuation.

] 2us CHI TV~ PalL

1: 2000y

+=59. 930 W

Procedures
@ Select the Formats by pressing [TV].

-+ Referto page 31 "TV Trigger" for TV modes.

E EVENT/TV CLAMP .

The selected clamp is displayed at the bottom of the screen.
Sheows the example of CLAMP CH1.

: CH1is clamped.

: CH2 is clamped.

: Clamp is released.

CLAMP CH1
CLAMP CH2
OFF

@ Seiect the clamp (CLAMP CH1, CLAMP GH2, OFF) by pressing

[Note 1] During the V synchronizing period of HDTV, waveform may be distorted due to the disabled clamp

operation.

[Note 2] The reference level may not become stable if the TV signals are not synchronized.
[Note 3] The clamp level is =1div or less from GND.

Back porch

R AT AL AR LR LY,

signals can be obtainad.

Front porch

/ Color burst

The positicn of the back porch is shown in the figurs on the
right. Because the waveform is displayed with its back porch
clamped to the ground level, a stable observation of fluctuating

A 4

Harizontal
synchronizing pulse

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

W

Back porch

Sl O R S e e e e R O e e o O e P L e L P L e L L C e PP e L L

AR LA AR AR LR R



Horizontal Defiection System

1.5.4 TV Scale
See page 11 "Setting ltem" for detail.

AL H0rs CHLAC LY . HO: 0% OWhen the EIA scale is selected, input 1V = 140 IRE (fulf scale) is
ol et g HER T - .
100 = i set autematically.

Voltage sensitivity display : X1

EEABE

) o {OWhen the CCIR scaie is selected, input 1V = 100 IRE {full sca'la) is
T T set automatically.

T,

Voitage sensitivity display : X1

£} et — i S St —— ey
A¢l= 1.000 Y f=354. T R
Xl

50088, CHL +0C A28a HEL.O0%
100 TP ARURPSTR: 41 S 1.1 S

$When VARIABLE is selected in cursor (AV) measurament, AV1/
v2=000 IRE is displayed.

T o ;
‘ i
140IRE) - {Voltage sensitivity is displayed in ratic.
20
' i _ [Example] 1/50 + + + X1+ + « X50
e
40 - : s

MR ST

1.6 Event Trigger
Selects the event trigger {count or burst).

Procedures
(D Setthe TV trigger mode to OFF.
TR T R TR0 + Refer to page 31 "TV Trigger” for the setting method.
o ik B A L P @ Press! EVENT/TV CLAMP |to select COUNT, BURST, or OFF,
AR ke MO ChAO! SANE: S ““;CG‘UNT‘“ -2 + Operations after procedure @ vary depending on the item
i selected. '

When COUNT was selected

A + Function display changes into LEVENT.
1t_Shay M @ Turn [FUNCTION] te set the number of counts.
= The range of the number of counts that can be setis 1 {0 65535,
+ Refer to the following page for the details of count trigger.
NS R When BURST was selected
,,? I - - Function display changes into EVENT,
i L HRST 0
i M @ Turn [FUNCTION] tc set the Burst signal interval,
: i__ + The settingtime range is 0.18 £s10 9.99 5.
! : « Refer to the following page for the details of burst trigger.
AR TN R * When OFF was Se!ected
L P e « Quitfrom eventtrigger.
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Hotizontal Deflection System

Count

This function is suitable for checking a counter circuit and so on.

An B trigger is effective when the specified number of B trigger signals have been counted after the A trigger
[Example] An example where the count is set to 6 is shown balow.

A trigger H
_ﬂﬂﬂﬂm__

Effective trigger H

Burst

This function is suitable for chserving a burst waveform.
An A trigger is effective for trigger signal after specified time interval.

s I
A trigger E

Effective trigger

I S,
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Horizontat Deflection System

2 Horizontal Display

TRIG LEVEL - » FOSMON
L READY
AUTQSET CSTRG D ‘@X' FING @
[ —
OURGORS == [T 0 wore oML
oo 5 = -
ATTACH iy smw( )FMT
=] [j i | oy
S‘NEI'.:’ MOBE fo——— HoaRiz D%Y v cosymneme s | ,u_rm O%P

o o e o ) o
da

=l

2.1 Horiz Display
Select the horizontal display A, ALT, B or X-Y.

HOPSTRY RE 1 oo 0T 0 Procedures
“_+ | ' T -~ (D SelectA, B, ALT or X-Y by pressing[A ],[ B lor [X-Y | of the HORIZ
S S R S S DISPLAY mcde.
; R O — - Press [A] and [ B] simultaneously to select ALT.
R B S A A
5 e t " Asweep is displayed.
" Lo i ‘ : féx.oboom
15200y L S N NS
‘;mb THY +H 15?7 mi;”m‘“_ﬁ‘ﬁ
| C R ¢ B
L | m— S B sweep {expandsd waveform in ALT) is displayed.
P P
: // e _ Refer to page 41 "Delayed Sweep" for details.
T F247.0671n
e 10ay © 2 Omy
T T B o AT
v ' A sweep (not expanded waveform} and B sweep (expanded
‘ waveform) are displayed simuitaneocusly.
oo T - + Refer to page 41 "Delayed Sweep" for details.
+ Vertical position of B sweep can be adjusted. B sweep is moved
SR CRORE FRRN FRURE DEPYE PR FUN RIS D) PO O upward with respect to A sweep {refer to page 36 "Trace
;_mnnv Fr7e. 225w Separation").
‘E ; E cms; —ZIG:: 1%5-0:&«’% : <> X-Y |
v N ‘ + An X-Y display as CH1 input is the X axis and any channel (CH1,
- \ ; - CH2, CH3, CH4, ADD) is the Y axis is displayed.
\ : + This mode is used for hysteresis curves, lissajous waveforms,
\ 74 atc.
; \ HRa CH1 : Sine waveform approx. 950 Hz
; T Tas00at e CH2 : Sine waveform approx. 1900 Hz
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Horizontal Deflection System

2.2 Trace Separation
In ALT sweep node, control the B-sweep waveform position.

Procedures
[ BRTT Y TOPVl, e Sefting ALT sweep
AR OO O R OO O O A i (D Set ALT by pressing [A] and [B ] of the HORIZ DISPLAY mode.

5 ; + A-sweepwaveform and B-sweep waveform are overlapped.
‘lhu-'n-' -t b - P
o
{ 274, 2ES KL
1o S0ay i
| L o 'Vﬁ-ag“ﬁ?;;ogﬁs Setting TRACE SEP
o . 1 M @ Press | DELAY/TRACE SEP |to select TRACE SEP.
« The function display changss as f:TR-SEP,

COLLATTTETTTITTL Control B waveform position

@ Set the vertical position of the B-sweep waveform by turning
e [FUNCTION] (only upward setting is available).
b shoy 74295k - When pressing or depressing the [FUNCTION] , coarse

adiustment is available.

<> The further coarse adjustment s available byturning while depressing.
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3 A Sweep and B Sweep
Selects A sweep or B sweep.

TRIG LEVEL - > POSITION

3 READY ( \
- +
CITRIG D Y FINE
=
A B‘f;} ‘ SE?EE: MAG x10 @ﬂ%%ég%}_fg
L i ]

ATTACH OFFSET ‘ SOURCE‘ ) CDUF’L\ -V "\‘.J_CLAMIP SLowW FAST
O O 3 .
e HOR]Z D;SPLAY = ERCCE S g
AT g e i

Procedures _
(D Select ALT or B HORIZ DISPLAY.
@ Select A or B by pressing[AB].

Sweep rate Sicpe Level * The indicator lights when B is selected.
Signal source| Coupling A : For setting the sweep rate and trigger for normal sweep

l A\Sms 5H1 3— SC EgOmV — 8 For setting the sweep rate and trigger for delayed sweep
B ims CHt - AC 20mv '
> Select A for setting the following items.
+ Asweeprate
+ Trigger signal source for A trigger
- Trigger slope for A trigger
1 A Sms CH1 + DC  200mV + Trigger coupling for A trigger
I B 1ms CH1 - AC 20mV — + Trigger leval for Atrigger

i

Signal sourcef Coupling
Sweeprate  Siops  Level  Select B for setting the following items.
- B sweeprate
- Trigger signal source for B trigger
+ Trigger siope for B trigger
+ Trigger coupling for B trigger
+ Triggerlevel for B trigger
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Horizonta! Deflection System

4 Sweep Rate and Magnification

41 Sweep Rate

Selects the sweep rate (TIM&/D%V) of A sweep or B sweep.

A sweep
}
[¢] L ons CHY AT T g 5nV° FRHOT OF
B S0GPs , w20, 866
S i— : L DY

247,

?GBK

A 2.69 ms CH1 + DC
+

Variable 1ms to 3 ms (at ims/div)

4.2 Magnification (MAG x 10)

Procedures

Selecting A/B swee
(D Press A B to select A sweep or B sweep (the indicator lights).

Setting the TIME/DIV
@ Turn [TIME/DIV] to select the sweep rata.

The sweep rate is displayed at the upper left corner of the
screen.

+ The waveform is magnified or shrunk cn the basis of the sweep
start point,
Proceed to step (3 to set variable adjustment (A sweep only),

Setting the VARIABLE

3 Press [TIME/DIV] ; the variable sweep rate is displayed at the
upper left comer of the screen.

@ Turn [TIME/DIV] ; the sweep rate varies continuously between
steps.
+ "WVAR LIMIT" is displayed when the set value reaches the

maximum or minimum value,

+ Torelease the variable setting mode, press [TIME/DIV] again,

Magnifies the waveform by 10 times from the center of the screen to the left and right,

pOnS CHI 3 PESTUEN | 1 VEERT

3,
et

b

Seﬂi.oen?u

f

Center line (magnification reference point)

Procedures

- (D Set the portion of the waveform to be magnified to the center of the

screen with horizontal [4 POSITION k1.

@ Press [x 10 MAG! .

+ The sweep raie is set to 10 times faster and the waveform is
magnified to the left and right from the center line of the screen,
+ MAG is displayed at the upper right corner of the screen.
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4.3 CH2 Delay Adjust (CH2 DLY)
When measuring the time difference between two signals, prefiminary adjustment of the scope’s CH1 and CH2
time difference enables highly accurate measurement. The available adjustment range {including the two
connection cables) is within 1nsec,

Connection
Connact cables as follows :

Signal Generator [Ex.] PSPL 2600

INFUT
CH1 CH2 OUTQPUT

500 7

S_;ne lengths coaxial cable

Divider

Less than 2ns rise time polse

Procedures

) Setinput resistance to 50Q of CH1 and CH2.

@ Set A sweep rate to 5 ns/div or 500 ps/div (x 10 MAG ON).

@ Select ALT by simultaneously pressing [A ] and [B ] of HORIZ DiSPLAY.
@) Overlap the CH2 wavaform to the CH1 waveform by turning [FUNCTION].

A 1068 CHI G 1 I5.08v7 me g7 0% TSRS THY SV M TRGE]
B 500Ps : P lay 120, B6dng 8 500z fot Yy 20,0680
O e S L S B T e S S e S
3 ! // P é / H F
: . ! B i I i H f T : v
L ! myin
T 777 L
: : i ! : ! : :
ey s By
e 2 _...\/ -

47068 ke +247.067x

 10eW 20 loav Wtfay 2 iowy

<> Waveferm before the adjustment ' < Waveform after the adjustment
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5 Sweep Mode
Selects the sweep mode (AUTO, NORM or SINGLE).

5.1 Repetitive Sweep
Selects AUTO or NORM.

Procedures
) Select repetitive sweep by pressing /AUTO Jor NORM |in the SWEEP MODE.
+ The AUTO indicator lights when AUTO is selected and NORM indicator, when NORM is selected.
+ If triggering is not stabile, adjust [TRIG LEVEL], etc.
Refer to page 29 "Triggering" for details. '

AUTO (automatic sweep)
+ If no trigger signal, the sweep freeruns.
+ When the trigger signal frequency is approx. 10 Hz at a sweep rate between 500 ms and 10 ms/div, or less
than approx. 50 Hz at a sweep rate of 5 ms/div or faster, triggering may be unstable. In this case, change
to NORM.

NORM {(normal sweep)

+ i a new trigger does not occur, sweep stops.

+ Only when the trigger scurce is CH1 or CH2 and the input coupling is GND, the sweep start freeruns for
trace identification,

5.2 Single Sweep
Only once sweeps when a trigger signal is applied nexi trigger signals are ignored till set to ready.
"Pressing ERASE" can erase the displaying waveform.
[Note] In single sweep condition, the storage mode is always set to storage.

Procedures :
@ Select single sweep by pressing [SGL/RST | in the SWEEP MODE (the SGL/RST indicator lights).
+ The READY indicator lights to indicate the state waliting for trigger signal.
<> Sweep is starts once when a trigger signal is applied.
* The READY indicator goes off.
- In the CHOP mode, all channels are swept simultaneously (500ms to 50 ks).
+ Inthe ALT mode, every time a trigger signal is appiied, the sweep channel is changed sequentially as
CH1 — CH2 — CH3 ~ CH4.
@ To start the singie sweep again, press :
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6 Delayed Sweep
Selects the delayed sweep mode (continuous delay, triggered delay),

6.1 Continucus Delay
B sweep starts after a specified delay time period frem the A sweep start point. The specified portion of the
waveform is dispiayed as a expanded waveform. This function is valid when HORIZ DISPLAY issetfo ALT or B,

Centinuous delay Delay time Procedures
. No B trigger source display [ .!. Sefecting ALT sweep

R SO R LA A L @D Select ALT by pressing [A | and[B | in the HORIZ DISPLAY mode.

o LREL O
oYy

S — - A sweep and B sweep are displayed,

‘ + The intensity-modulated portion of A sweep (in the lower area of
i the screen) is expanded and displayed as B sweep (in the upper
i MR R IR I S ~ area of the screen).

, et by o] + B sweep is separated from A sweep for convenience of
ASwWeSDE ol g ' axplanation. For the method of separation, refer to page 36
"Trace Separation”.

B isweep

#-z

el

ho
-
2

RS
&
o1
=~
L3

[1aY

Selecting the B-sweep rate
2 Select B by pressing [A B (the B indicator lights).
3 Select the B-sweep rate by turning [TIME/DIV].
* The ratic between A sweep and B sweep varies.
+ The B-sweep rate cannot be set slower than the A-sweep rate.

ASmsCHT < DG A level Selecting of continuous delay
B ims - AC B iavel +— (& Select the B trigger source to blank on the screen display by

No display of trigger source B pressing| SOURCE |.

Selecting the delay fime
& Select DELAY by pressing/ DELAY/TRACE SEP].

Function display — . B-DELAY + Functicn display changes into £:B-DELAY

Delay time ~* DLY nnn

~

. Bsweep (® Adjust the delay time by turning [FUNCTION].
- « When pressing or depressing the [FUNCTION] , coarse
adiustment is avallable.

~

\
,
,
,
T ’
-

The intesified portion moves continuousiy
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6.2 Triggered Delay
Triggers the B sweep with the trigger signal after the specified delay time. The triggered delay reduce the delay
pick off jitter of the continuous delay.

Procedures
(D to @ same as those in page 41 "Continuous Delay".

Selecting of trigger delay

ABmsCHt+ DG Alevel +«- (& Select trigger scurce B by pressing | SOURCE |.
B 1msCHT - AC Blevel
g-ﬁggefsource g Triggering of B sweep

®& Trigger B sweep by turning; TRIG LEVEL ].
+ The method for triggering is the same as that for A sweep (refer

to page 29 "Triggering"}.

Delaytime — DLY>nnn Selectina the delay time
Function display — f:B-DELAY < (& Select DELAY by pressing| DELAY/TRACE SEP|.

+ Function display changes into f:B-DELAY.

- — @ Ad;ust the delay time by turning [FUNCTION].
\\\3 sweep When pressing or depressing the [FUNCTION] , coarse
N - adjustment is available.
- i + Although the DLY value varies continucusly in trigger delay

N 7 mode, it does not show the actual defay time, and it is added the
A sweep A "> mark.
l I | 2 .

The intensified portion moves 1o the
next trigger point,

6.3 Selecting BENDS A
Terminates the A sweep at the end of B sweep.
The sweep length is shortened after the intensified portion (B trace) of the A trace.
The sweep repetition rate is increased by deleting A sweep time, and brightness is increased.

BENDS A
i Procedures
R R ™ ;%{,Egi};g (O Select| HOLDOFF | by pressing HOLDOFF.
L f__'¥_ !_’ ' - For details of HOLDOFF, refer to page 43 "Holdoff",
: ‘ : @ Set the hold-off time to a value larger than 100% by turning
! b [FUNCTION] ; the B ENDS A mode is set.
1 IGEm‘«’ F174. P28
e

/.__/

Peisted time

.

-
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The following timing chart shows the difference between DLY value and actual delay time.

Difference time

B B EILELIELPEFLE TS PI LTS ETLIFSET LT ILERIEPTELSE TS FESSELLELLETILLETE LI TEEEOL TSI EL TS LSS LSS I IS SIS FT ST LIRS IR LT LTSS I SIE GRS EEOIS AL L I T b 02 F

e 4
z y
7’ s
- A
: g
/. rs
z s
’ F r
4

/ . — ;
;; B sweep display / 2
4 4
Z s
z 7
’ r
z s
z ra
;‘ V
Z A sweep display T Z
; . - . 4
5 1 : 3 :
e S ]

Z Delay time; | ;
) N ;
/ P :
s ' y
4 i Z
’ T N B ¥
7 B trigger signal V]
4 — T 4
z s
4 7
s g
7 #

RS
N

7 Holdoff

Sometimes stable triggering cannct be abtained when observing a complex pulse train. In this case, adjust the
holdoff {sweep halt) time sc that a stable waveform can be obtained.

Procedures

§H%?.Og;:{; — @ Select HOLDOFF by prassing HOLDOFF |.
' * Functicn display changes into fHOLDOFF,

@ Adjust the holdoff time by turning {[FUNCTION].
+ When pressing or depressing the [FUNCTION] , coarse
adjustment is available.
The hoidoff time becomaes the maximum value (100%) when
FFUNCTION] is fully turned clockwise, and the minimum value
{0%) when fully turned counterciockwise.
+ Usually, the holdoff time is sat to 0%.

R (il
AL L

Waveform befors adjustment (notone trace)  Waveformafter holdoff adjustment

/I/I//////I//III/I///I/If///IIf}/III/III{/I//}I//I/I/I/I/I//III///////I/II/I/!f/////l//f///l//lIIf/l/IIJ//I///I/II///IIIII//I//I///}////I//f//f//a

Adjustment of the hold-off (sweep haiting) time
Adjusithe period from the end of sweep 10 the ready te trigger (hold-off time) so as o prevent any triggering by an
unnecessary irigger signal.

AL AR AR
ALV LR R LY

LA ILLLLLSSELI LIS EEELLLLLLI LS LT ELITE LS ELLLAELS LS LS LI LLLLELLES G ELLTLLLLELELLTSTPELIELSELLL LT LSS ALEALI LS LI EL LIS LS EL LI LS LS LLT IS ELE LTI s
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Storage

TS-8500 has Scrmy/ns ultra high writing speed by using newly developed CCD type scan converter tube.

1 Scan Converter Tube
Electron beam from the cathode is deflected by the vertical and horizontal defiection plates, and expanded by box
lens, finally reach to the screen then a waveform is drawn and visible.
The drown waveform is captured by CCD (Charge Coupied Device) over OFP (Optical Fiber Plate).
The OFP is bundle of many thin optical fibers, for isolation of the screen potential (+20I<V} to the CCD potential
{zero voltage) and for getting clear waveform without diffusion.

SCAN CONVERTOR TUBE

. CATHODE %%g o

§ -~ELECTRON LENS SCREEN—T |

’ // F?CUS _VERTICAL HORIZONTAL i

| /| ]HHMM H Hox Lens| | L

DI 3| oo | ?L—f

= rm— R

m:il M ] [EHIEIED ] —““"““”JE / L.
==

ZERO VOLTAGE

<> Beam density
The drawing area of the screen is approximately 10mm>X8mm.
Conventional oscilloscope has 10cmX8cm display-area.
From simple calculation the ratic of electron beam density is 100 times.
Distance
Distance between the drown waveform and CCD is very close about 10mm,
Usually the distance between normal oscitloscope and eye is about 30cm.
The ratio of brightness is calculated 30 powered 2 equal 900.
Total brightness ratio
Total ratio of brightness is 100 imes X800 times equal 90000,
But sensitivity of CCD and loss of OFP affect to reduce the number of ratio.
In conclusion, scanning converter tube has 20000-30000 times brightness.

<> What is writing speed?
This guide number is similar to signal shot bandwidth of CCD.
It express storage abiiity of how high frequency or fast transition signal.
TS-8500 has § div/ns writing speed, the unit div/ns shows electron beamn moving speed of CRT.
When the 500 MMz sine wave is input, up to 3.18 div amplitude (Peak-Peak div) is stored.
The calculation is as foliows,
Ws=Ar{. (The spesd in the point that the sine wave crosses 00 180" and 360" )
Was:(Writing speed) AiAmplitude (Peak-Peak) »:3.14 f:Frequency (Mz)
5 divins=5X10° div/s
5X 10ES=A[div] X3.14 X 500X 10° A=3.18[div]
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Pulse
The pulse transition is assumed to be a straight line, Tr is defined the time from 10% to 90% of amplitude.
Sc ampiitude of pulse is supposed to A. Trzrise time  A=1.25XWsXTr

Writing Speed and Ampiitude

Pulse
255 127 0.84 Rise time [ns]
=~ 1gg <
Relation of writing speed and amplitude g gﬁg .
& R
Sine  WS= = X Af A=WS/ 7 f R _—
Puilse WS=A/{(1.25XsTr) A=WS(1.25XTr) 2 32
& 20 Lo
d s
Yy
25
1.0
100 200 400 500 800 1600
Sine Frequency MHz
2 Inherent Phenomenon of Scan Converter Tube
Smear
Figure A
3 T PN - Pseudowaveform As shown in figure A, the pseudowaveform appears
AN b N R R L because of over brightness of the trace when the repeated
; \\ signal is observed in slow sweep rate. Itis calleda smear.
> “-’”"”3 "\ The smear is inherent of CCD (Charge coupled device)
N TN TN used for the scan converter tube.
N \
bty N

Distortion on the tube
As shown in figure B, some trace shift are recognized at some paris of the LCD screen.

Figure B

J_'—?‘Gfis EHY HG ;y%ﬁ

e

Those are called Shear distortion, and not failure of the
scepe. Shear distortion is caused by the O.F.P {Optical
Fiber piate) used for the scan converter tube.

"‘J Such some trace shifts
may be appeared on the
screen.

: +30. 0000 fr
o S0EY e H

<> TFT(thin film transistor) color fiquid crystal display is carefully made by high technology. 1t has some defects such
as some non-ight points and always lighting points.
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3 Storage Operation

<> Storage : There are three ways of the storage operations to store the measuring signal.

Storage Operation Persistence Time | Channels| Sweep Mode Measuring Example
1.[PERSISTENCE] | Infinite persistence 1to4 AUTO/NORM | Jitter signal, intermittent noise
Variable persistence | 1to4 AUTO/NORM | Slow repetition rate signal
2.[STORAGE] infinite persistence™| 1to4 AUTO/NORM | Waveform comparison
3.[SINGLE] infinite persistence ™| 1 SINGLE Single shot signal

" PERSISTENCE time is set to infinite automatically, no adjusting available.

<> [PERSISTENCE] : The persistence time of the displayed waveform can be adjustable.
Infinite persistence  : Keeps the stored waveferm by turning [PERSISTENCE] fully clockwise.
Variable persistence : The stored waveforms fade out gradually by determined persistance time.

< [STORAGE] : Current and stored waveforms are displayed simultansously.
It is convenient to compare both waveforms,

{ ERASE : Erases the STORAGE or PERSISTENCE waveform, When AUTO ERASE is selected
in the [SINGLE] meode, stcred waveform is erased by whenever, SGL/RET |is pressed.

POWER READOUT ?’ERS STENCE
.1 o BEAM FIN B INTEN @© STORAGE FOCUS O ERASE

n .;N . . ROTMEO&.

3.1 Measuring in [PERSISTENCE] Display
a. Measuring of jitter signal (infinite persistence)

P THY 1T 20T FITT 0"

Rt

Procedures

O Turn [PERSISTENCE] to fully clockwise.

@ Select AUTO or NORM of SWEEP MODE.

3 Set [AINTEN] to get the adequate trace intensity.
+ [Exampie] The fractured frequency.

o
¥ +72. 58571k
,ILZILI'D’ E ;
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b. Low repetition rate signal (variable persistence)

§ Z200=s) CHE +0¢ D3 [HOR O Procedures
; ; @ Sst SWEEP MODE to [NORM].
A0 SRR VL AT SN SO0 O T S0 @ Set [AINTEN] to get the adequate trace intensity.
f\ n P \ f \ (3 Set [PERSISTENCE] to get the adequate persistent trace time.
[ f[ \ / \ ) @ Repeat procedure @ and 3.
\ \ \\J \U[ \\/ > Press [ERASE] to erase the waveform.
Y SO JUUSE SASS DRSS TR IR SO SO S + [Exampie] Approx 2.5 Hz sine wavs is measured by infinite
o ; T k persistence time.
1£-200a7 E The entire waveform is remained.
TR TR ST —T=TTEEY T - [Example] Approx 2.5 Mz sine wave is measured by minimum
100 variable persistence{fully counterclockwisa).
aﬂ - f\ — Only short tail of sweep spot is displayed since there
] f [ \i is short persistence time.
WA
LY
GI ahay { 50.0000 &

3.2 Measuring with [STORAGE]
Allows you to store the all trace on the screen.

Waveform comparison

Procedures
R UL ILE L B | D Set SWEEP MODE to INORM].
S VO FORS DUUDE DRS00 N0V FUURN PO IO @ Set [AINTEN] to get the adequate trace infensity.
SN N N @ Press [STORAGE] to store the waveform.
S e A I T e R O A @ [Example] This waveform are stored by changing [APOSITION¥]
- - and [TIME/DIV].
AV \ f\ i \f\ /\ Wi ) (& Whenever [STORAGE] is pressed, the all current sweep trace on
ANAVINATIVAY % the screen is stored.
j_mmf - G < B s displayed at the under right of the screen.

{ [ERASE] : Erases the [IfeRINc 4 character and the waveform.
Press [ERASE] then
disappeared.
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3.3 Measuring in [SINGLE] Sweep Mode
In single sweep condition, the storage mode is always set to storage. The value of intensity is set automatically
to get proper brightness after TIME/DIV is changed. If you want to control the brightness, turn [A INTEN], the

brightness is contr

oiled.

¢ If automatic brightness setting is not proper, the value is adjusted by "AUTO INTEN ADJUST" of the system
menu (Refer to page 14 "Setting of SYS-MENU®).

T InE CHY +H TERVETGTACT] U

-

Y

; :

: \

fmemin, M-
) 'f-46.349\+&
120wy

A1aVY !H[Jii 52:

¥
i 1
froeme wne s GG —HE M
C . . L :
[[savE/RECALL Hax: gss  |mommmmmmmteees
| |S5L SHEEFIAUTO ERASE i
ROBE [FFSETENARLE | liomemmmcmomocioees
AUTD BALAMCE BOILST. -
EXIT .
----------------------- S N
;ansT sEERE |- L
T 0000 s
: oy
oo 2y losg LER1G

Capturing the single shot signal
Procedures
(D Press [SGL/RST jto selact single sweep in the SWEEP MODE {the
SGL/RST indicator lights).
* The READY indicator lights to indicate the state waiting for signal
input,
< A sweep runs once when a trigger signal is applied.
« The READY indicator goes off after the sweep ends.
+ After the sweep ends, E3{s[ilis displayed at the lower right of the
screen.
* Inthe CHOP mode, aH channels are swept simultaneously (500 ms
to B0 wus).
- Inthe ALT mode, every time trigger signat is applied, one channel is
swept sequentially.
> Press [ERASE] to erase ths waveform.
@ Press to set the scope ready again.
+ Figure is a single sweep waveform with pulse width approx 2.0 ns
and TIME/DIV is 1 ns/div.
[Exampie] When TIME/DIV is faster than 20 u sec/div the scope sets
ALT even if LED of CHOP indicator lights.

ERASE by SINGLE (single sweep)
AUTO ERASE : ERASE occurs automatically whenever | SGL/RST] §

pressed.
MANUAL ERASE : Press [ERASE]. (Enables over-write.)
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Counter and Cursors Measurement

Measures the time difference and frequency { At, 1/ At) or voltage difference { AV) using cursors.

<> Selecting of the measurement item
+ Select AV {voltage measurement) by pressing @ or select
*?UTOSE{ At {time measurement) by prassing [ At].
g <> Methods of cursors measurement

FUNCTION
@ COARBE

m CURSORS Fi——
A t TCHINDES

Q

m |i‘““"“1 ﬁ + When At or AV has been selected, two cursors for
SRED meastrement are displayed.
ATTACH QFFSET s .
z 2 ] E] + When pressing or depressing the [FUNCTION] , coarse
== SWEEP MODE =—— adjustment is available,

L |
ATD NORM  SGUZRS]

[

1 Time Difference ( At) and Frequency (1/At) Measurement
Measures the time difference { At) and frequency (1/ At) between the cursors.

Symbol representing Procedures
an active cursor f:H-C1 @ Press mto select At.
L M cursor 1 and M cursor 2 are displayed.
Spoes L M L CRIE + The value of At(time difference) and 1/ At {frequency) between
LT /“ o Tat o ol cursor 1 and cursor 2 are displayed at the lower left corner of the
1 screen.
/ ' © Sefting cursor 1
1R ' (@ Press[TCK/INDEP Jto select C1 {cursor 1).
i fl oo b - The function display changes into f 1 H-C1.
1 #58ee L@é“? Ligi=] (20 ¢746. 063K - Symboi " | " dispiayed above H cursor 1 indicates that H cursor
T 1is active,
“oursor 1 H cursor 2 .@ Turn [FUNCTION] to set H cursor 1 E ) position.
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Symbol representing an active cursor

!

Setting cursor 2

Hoursor 1

M curser 2

]A Ai=883ps 1/At=1.132GHz

Symbol representing active cursors

f

T H-TRACK

BUUPS Lﬁﬁ L ARLBIEERLS

i
k]

|
4

HU*

Mohwa 2RV,

§ 4 Fozds [74t=). 1300 | +

6. ]3641(11

@ Press| TCK/INDEP to select C2 (cursor 2)
+ The function display changes into f : H-CZ2.
+ Symbol" | * appears above H cursor 2 indicating that cursor 2 is
active.

® Turn [FUNCTION] to setH cursor 2 { . ) position.

+ The value of At (time difference) and 1/ At (frequency) between
cursor 1 and cursor 2 are dispiayed at the lower left corner of the
screen.

Setting the tracking
® Press[TCK/INDEP o select TCK (tracking).
+ Function dispiay changes into f.H-TRACK.
» Symbal " { " appears above H cursor 1 and H curser 2 indicating
that both cursors are active. '
@ Turn [FUNCTION], then M curser 1 and H cursor 2 move together
with keeping the span.

Releasing At measurement
Select OFF (no cursor display) by pressing [At].
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2 Voltage Difference (AV) Measurement
Measures the voitage between the cursors.

Function display Procedures
SUUPS THT =TV HTS0 j i RO UY - @ Press | AV to select AV.
: : Frfe— « V cursor 1 and V cursor 2 are displayed.

« The vaiue of AV1{CH1) and AV2 {CH2) betwsen cursor 1 and
cursor 2 are displayed at the lower left-hand corner of the

. screen.
"Nisio.a40 TR,
1 200w NIRRT WU S .
Symbot representing Setting cursor 1
i“_i‘"f”e sursor +~ (@ Press[TCKINDEP Jto select £V-C1,
L + The function display changes into £V-C1.
V curesr 1 moves - + 8ymbol "—" appears to the left of V curser 1 indicating that V
curser 1is movable.
@ Tumn [FUNCTION] to setV cursor 1 ( ---) position,
+ Veursor 1 and V cursor 2 move simultangously.
Voursor 2

Setting cursor 2
«— (@ Press [TCK/INDEP |to select f:V-C2.
I + The functicn display changes into {: V-C2.
Veursor 1 — + Symbol "—" appears fo the left of V cursor 2 indicating that V
______________ cursor 2 is active.
® Turn [FUNCTION] to setV cursor 2 ( — ) position.

Symboi representing
an active cursor

I V cursor 2 moves
AVI=592mV AV2=-0592 Hz + The results of measurement of the voitage differences between
Function display the newly set cursors are dispiayed in the lower left-hand corner
UPE THY = {45 5T y AETLUT of the screen.
st + When two or more channels of waveforms are dispiayed, select
A A

/ \ \ \ ] the channsl to measure by pressing: ATTACH) .

= 201 Gay FET. 45390
. Sley
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Counter and Cursors Measurament

Symbol representing a

Function display
cursor movement

BUPE CRT —HG FAE . oY HUZEGOQ
:a i WHFRAEK—

f! \ / \ ;/ \‘ /

l;1\!‘13 201, By ¥ f47.41 44k
H %Y £

Symbol representing a
cursor movernent

f R0aKs CHY +0C 15899 He 0%
05 x:gw— ﬁal £ -
80
-8
a0
20

[

13
e,

H

“u20)

. ]
i 23

1@?‘:‘;{‘?5“ [ FEE5ET5E He

3 Counier

)\ ANNS

Setting the tracking
® Press|TCK/NDEP lto seiect TCK (tracking).

- Function display changes into EV-TRACK.
Symbol " { * appears to the ieft of V cursor 1 and V cursor 2
indicating that both cursors are movabie.
(7 Turn [FUNCTION], then V cursor 1 and V cursor 2 move together
while maintaining the interval between them.

Release AV measurement
Press | AV]1o select OFF (no cursor display).

AV1iNV2=000 IRE display
< When the fine adjuster (VARIABLE) is selected on the EIA or CCIR
scale, AV1INV2=00O0 IRE is displayed.

Measure the frequency of the input signal by the frequency counter.

f=1.0000 kiHz
f=0.0000Hz
SD0BE THY +R DR TAGTRET] G
/)’A\\ jx‘m\\ /f’ﬁ\
A NS NS
1500064
1, 2008 [

Procedures
@ TrlggerA {refer to page 28 "Triggering")
The A trigger frequency is always displayed at the lower right
corner of the screen.
+ The frequency range is 2 Hz to 500 MHz,
- When A triggering is not set or the input signal exceeds the
measuring frequency range, 0 Hz is displayed.
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Dual Delay Function

Dual Delay Function

Measures the time difference between two points of the signal with high accuracy and to compare those expanded
waveforms.

FUNCTION
® COARSE TRIG LEVEL
1 READY \
AUTOSET TR B ‘ .
CURSORS T +1- MAG x10
ATTACH OFFSET SOURCE COU! v TVOLAMP  SLOW
[ @ @ J
SWEEP MODE == T HORIZ DISPLAY, Soomea

sl ===l

1 Setting the Dual Delay
1.1 Single Channel
Sets two intensified portions of one channel to display two expanded waveforms.

Procedure
Selection of display channel
Duai defay (D Press [CH1], [CH2], [CH3] or [CHA4] to select single channal ON
v (display). '
Setting the B sweep rate
@ Press[A]and[B] of the HORIZ DISPLAY mode s;muitaﬂeous!y to
select [ALT].
@ Press[A B to select B.
* The B indicator lights,
UIRY OO BELV/ENRV IRRY. SRV IORY R ¥ RORY MUY » Turn [TIME/DIV] fo set the B-sweep time,
TR ECE T 088192 « A sweep and B sweep are displayed.
@ Press[SOURCE Jto set the screen with no display of frigger source
B.
Settingthe At
® Press The delay mark "DLY" is changed to [[J&] dual delay
mode}.

No trigger source
display i !
T CAT +R5 - T
130;5 Y Hi

ey ]
T

CRPE
L Tean

"4
y 4

DLY1 DLY2

TRo] CHE +AE [EP95 = It

{pdpa m EG_ éimgﬁ Setting the DLY1

S =1 £C36  J  sl @ Press [TCK/NDEP to select £:B-DLY1 function item.
~ TN & Turn [FUNCTION] and set the first intensified portion to the mea-
><£
A
%

f_ b : - suring point.

! Setting the DLY2

RRERERRLBARR ® Press[TCK/NDEP Jto select £:B-DLY2 function item.

§ 4te | B.4G16as 986,75 i @ Turn [FUNCTION] and set the second intensified portion to the
b bLyY2 measuring poink.

-
.
—
I
-
T
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Dual Delay Function

Setting of tracking

{0 Press{TCK/ANDEP |to select :B-DLY-TCK function item.
@) Turn [FUNCTION], the two intensified portion move together with keeping the span. -

Reiease of dual delay
Press of CURSOR to select OFF.
- The delay indication is changed to DLY.

1.2 Two or More Channeils

1 VIRS CHY +86 [ Y (RN
8T 1T T sy
g é —r L
o AL T I -~ ~1 CHA
\J? \/ "U h | Wy “
! D | et
o jcHe
oeoed S ST B
R e Wl e B k| ol e
A §.6584n8 : 1 '1"'";-51142%52 He
i rELL 2 5 ¥ i i ;
DLY1
DYz
CHOP
CH1
CH2
DLY1 DLY2

ALT

Two delay portions are set al the specified part of a different channel.

The channel with the highest priority level is setto DLY 1 and the other

channels to DLY2.

The priority fevel is ADD—CH1—CH2—CH3—CH4.

Procedures (ALT of CH1 and CH2)

Dual detfay operation procedure is the same (former page "one chan-

net* @to &, Btodd).

Setting the DLY1

® Press[TCK/INDEP ] to select f:B-DLY1 function item.

D Turn [FUNCTION] and set the first intensified portion to the
measuring point of CH1.

Setting the DLY?2

Press|{ TCK/ANDEP [to select f:B-DLY2 function item.

@ Turn [FUNCTION] and set the second intensified portion to the
measuring point of CH2.
+ [Example] CH1—DLY1, CH2~DLY2

CHOP

Sets the delay time at the two specified parts of the individual channel

on the each displaying waveform. Dual defay operation is the same

[former page"ene channel" @ to &, 10 to O]

2 Trace Separation Display in Dual Delay Function

or [ B of the horizontal dispiay mode.

The trace separation display is varvied by in dual delay, the vertical position of DLY1 and DLY2 is controflable to a

suitable position by trace separation.

ALT| : Controls [DLY1,DLY2] position from A sweep, can not separates DL.Y1 and DLY2. {A sweep can not be

coniroled)

[B] : Controls DLY2 position from DLY1. (DLY1 can not be moved)

TS TR T T TR0
B [povs Otz ‘T ie.ohaBms

& ' w-:'-f-i-B—'fG‘;‘.Z
. ened ‘ -
>.< | DY T
i T
AR A A A AN A
\Hﬁa SRERVATAVANA
“]E d&i B 4B%6as : f’%SBBE,?E} "

Procedures
Setting the ALT
@ Press[Aland[B]of the HORIZONTAL DiSPLAY.
@ Press| DELAY/TRACE SEP |to selsct TRACE SEP.
The scope displays TR-SEP.
(3 Turn [FUNCTION] to set the vertical position of the DLY2 (B sweep).
+ When pressing or deprassing the [FUNCTION] |, coarse
adjustmentis avaiiable.
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Dual Delay Function

RIas CHY +RG 0.8 ¥ TTHR 0Y
B 100Pg i M 10.3972m3
i g +-73-5ER
s i /.-—--i--.j "\:‘ ‘
.~ plyz N
N b T
: 1
\'\ - ’
0 Fo :
; dtE N&-'SO?GR‘SE 40891 4T W
H Y

Selecting B
I Press in HORIZ DISPLAY.

@ pPress [DELAY/TRACE SEP | to select TRACE SEP.
The scope displays TR-SEP.
(3 Turn [FUNCTION] to set the vertical position of the DLY2 (B sweep).
+ When pressing or dspressing the [FUNCTION] |, coarse
adiustmentis available.

3 Measuring with Delta Delay Time
Dual delay can measures accurately the delay time difference ( At) between DLY1 and DLY2.

At=DLYZ2-DLY1 one channel

[Example : CH2 cnly]

At=CH2-CH1 two or more channeis [Example ; CH1 and CH2]
Procedures

I R I i o Set DUAL DELAY.
ST 768 O o s = e Setting DLY1.DLY2

DLYZ[ ' Refer to page 53 “Setting DLY 1, DLY2",

1 ?" - St . Measuring the delta delay time

o - @ Turn [FUNCTION] to set the DLY1 fo the first and DLY2 to the

e . second of the two intensified porticns in order to measure the time

o m—-lm[‘ SO S 0 I I interval on the A sweep waveform.
gsm-”(-éGﬁ%WS F515. P34k

Measuring between two peinis
of the intensified portions.

Expanded drawing

(@ Adjust [FUNCTION] precisely to overlap for expanded B-sweep
waveform of DLY1 and DLY2 .

Readout At=00CO u s dispiays the measured time difference.

[Example] Measuring TV signal

The left waveforms shows measured time difference betwsen the DLY1-

a point and the DLY2-b point,

Move DLY2-c to DLYZ2-¢' to measure a-c interval.

{> The deita delay time function can measure accurateiy betwaen two
points by overiapping two B-sweeps.

<> Delta delay time is effective only by continuous delay (RUNS AFTER) mode.
Since the 8 sweep In trigger after delay mode starts by the first B trigger signal after the certain delay time, the
readout value and delay time on the waveform are not correct (DLY>"""*ms ). (refer to page 43 *Time chart™)

< If you compensate CH2-Delay Adjust (refer to page 39), enable the time difference measuring more accurate.
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Save/Recall

Save/Recall

Pane! setup conditions can be saved and/or recalled.

1 Save
Saves several panel setup conditions.

Comment display field

Register No.
{ FRUSITIS I W -l F [13% HLEEr T
- ehaba—t -t 2-2ave £HERYE T
.y
0

$228. Y4Bk
15 5007

Example of comment input

i
F\EAVH | Savet: SAVE -

t
@ Cursor
@
F J.?
[ Y:
o
1t cohgt #3428, P46t
B

Quitting from the save mode
* The[SAVE/RECALL key

Procedures
(D Set the panel setup conditions.

Setting the register number
@ Press|SAVE/RECALL |to set to the save mode.
+ Function disptay changes into f;.SAVE nn,
nn : Register number
@ Turn [FUNCTION] to select the register number to be saved.
« The range of register numbers ™ is 1 to 32.
" Register numbers
> The max register numbers is set to 32 at the factory shipment. The
maximum values is available up te 256 in the system menu. Refer
to page 58 "SAVE/RECALL MAX",

input of a comment
@ Press [FUNCTION].
+ The comment-input screen is displayed.
® Input the comment by pressing [FUNCTION] and turning
[FUNCTION].
+ Upto 12 characiers can be input,
+ Refer to the following page for the details of the method 1o input
the comment.
+ An example where comment "WAVE!" is inputis shown.

Executing save
® Move the cursor to below S of Save by turning [FUNCTION].

() Press [FUNCTION].
+ SAVED is displayed at the lower left corner of the screen.
- The setup conditions is saved in the displayed number of
register and then the save mode is released.
When saving multiple setup conditions, repeat procedures (D to (.

The mode is switched as follows by pressing [SAVE/RECALL |,

v |
SAVE — RECALL — OFF (quit from the SAVE/RECALL mode)
Howaver, because the off after entering the RECALL mode, the panel setting is changed to newly recalied setting.

- Another function key

When another function key (Example. : the HOLDOFF |key) is pressed, it is possible to exit the SAVE mode

without any change of the settings.
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Save/Recall

Comment input method

[ -
321
Changes frem __fo::

] Save f:

SAVE

¥

Cursor moving mode

] Save f:

SAVE 32 I

1 I ] Save f
t

Character input position

: SAVE 32 i

1

Character selection mode

[:: ] Save f.

SAVE 32

s
1

Select characters

] Save f:

SAVE 32

XXXHXKXKX !

Input as the 12th character

s | Save

f

Cursor moving mode

f: SAVE 32

aprm

Procedures
(D Cursor moving mode is switched alternately to character selection
mode by pressing [FUNCTION].
- [ —]cursor dispiay (cursor moving mode)
The cursor moves to left or right as [FUNCTION] is turned.
+ [::Tcursor display (character seiection mode)
Characiers can be selected as [FUNCTION] is turned.

@ Set the cursor-moving mode by pressing [FUNCTION].

3 Move the cursor to the character input position by turning
[FUNCTION]. '

@) Set the character sefection mode by pressing [FUNCTION].

(& Select characters by turning [FUNCTION].
« Characters can be selected among from numerals, capital
letters, and 28 symbotls.
Space, | "#3% & ()*+, — ./, <=>7@[¥]~_
® Input the selected characters by pressing [FUNCTION].
+ The cursor moving mode is set.

@ Repeat procedures 3 to @.

SKIP

If you want to skip some stepasstep 1,2,3,4, 5tostep 1,2, 4,5, if
“I*is input at the 12th character of the commaent, the register number is
skipped in the recall mode. To release the skip function, delete "!" and
“I* at 12th character position.

AL ILLISLLLELLLLES LSS SLLILLLLELELLLLELTRLEESLIEENSESE LSS LS SIS SIS LLLLL LS LSS IS IS S LLLS LSS FALLELLLBLPLEETELELILE L LLLL IS L OIS PRI LI LI PP P I P III ATy

function key.

TR AR LR AR TR LR R R

¥

Setting and releasing a skip
When a comment has been input, that comment is immediately saved, 50 no more operation is neaded {o
save the comment. After the comment is input, quit the save mode by pressing; SAVE/RECALL |or another

The only comment part can be edited without affecting any setup conditions that are already saved.

FOESLELSPEL TP LI PRI RGP O EAEIEEFEIEE LS AL PSSP ISI S SR SIS SIS IS PP PRI LRI RLALTLEG T IS I LS TS TSI LLELE LT PRSI LSL IS ILT I I ST R RSP LIS ETET LI IRTET LI ILI LS OLS S

R T O UT R R TN
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Save/Recall

2 Recall
Recalls the saved panel setup conditions.
Procedures
@ Press!SAVE/RECALL |twice to set the recall mode.
fRECALL nn - Function display changes into f.RECALL nn.

| nn :is the register No. of the current recalling setup conditions,

121h character on the comment input screen.
{Refer to page 57 "Comment Input Method").

f‘.’% ZQ: T %M " vﬂle;f_i @ Select the register no, by turning [FUNCTION].
g = S E S » The setup conditions are recalled from the register of the
N AN selected no.
S / L / - [§""is written at the 12th character of the comment, that register
\_/ \i_/ 7 Vi number will be skipped. To release the skip, delete the *I" atthe

T
350 586Hk

Aodep f

Quitting the recall mode
Press [SAVE/RECALL |

I ELIE TGS ISP LIELEILILEE LIS ELEELATEPEEEELEETT LI L OIS LTL SIS ERELELLTELLEL L BLLIS LTSI ELTSLE TGS EEELILTELIILIILER S LGS GL LTSI L SLLSSI LIS

Setting the maximum register number of SAVE/RECALL (SAVE/RECALL MAX)

N

The maximum register number in the SAVE/RECALL mode can be expanded in the system menu.

Procedures

No function display — [~~~ 1| < (D Turn off ali the functions to disable [FUNCTION] ™.

"t Condition that f2XXXX is not displayed at the upper right of the
screen {the delay time, number of TV lines, etc.)

Function displayed —  F:SYS-MENU | <= @ Turn [READOUT] fully counter clockwise (no readout dispiay).

3) Press [FUNCTION] for 2 sec, then the system menu is

g o p oo o displayed.
T IR @ Select SAVE/RECALL MAX by turning [FUNCTION].
Rongiunin oy NN « (5 Press [FUNCTION] and turn [FUNCTION] to select values.
| e e S L .
L = R The range for setting is 1 to 256.

: AUTO  :increasss the register number,

NORM : Dacreases the register number.
<> Select EXIT and Press [FUNCTION] to cancel the system
mend.

The selting value is 1 1o 2586,

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\\\\\\\\\\\\\\\.\\\\\\\\\\\\\\'\\\\\\\\\\\\
R e i )

L ETILIESISATILELLLLLLLELLLEE ST EELILLL LSS IELILE LS L LELL LS ELLELISTELIES LTI L ALSLLLSLESLELLTL LS L LSS L LSS LLLLELLPELLSLL LIS SSLLSITLLT IS IS
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Maintenance

Maintenance

a. Daily care
{> Cleaning
Wipe off the dirt on the cover with damp soft cloth with a small volume of water or mild detergent. If any solvent
or cleanser not suitable for cleaning is used, it may cause discoloration or an unexpected fault.
+ Sclvent or cleanser that can be used : Water and mild detergent
- Sclvent or cleanser that cannot be used : Alcohol, gasoline, acetone, lacquer, ether, thinner, and
cleansers containing ketone
> Dirton the CRT
Remove dirt in the following manner :
+ Wipe off ordinary dirt with a soft cloth.
- Wipe off stubborn dirt with a cloth dampened with mild detergent.

b. Interval of periodical calibration
To ensure instrument accuracy calibrate once every year or, every 2000 hours in ordinai use.
Adjustment interval may be reduced if the instrument is heavy use or harsh environment,

¢. Automatic balance adjustment
The following items are adjusted automatically :
- Trace shift of vertical position when switching the voltage deflection factor.
- GND position.
+ Vertical position.

/\ Cautions

@ Do rot push BEAM FIND while automatic balance adjustment.
= @ Do notapply any signal is input.

Procedures
No functon display — | T (D Turn off all the functions to disable [FUNCTION] ™.
" Condition that XXXX is not being displayed at the upper right of
the screen {the delay time, number of TV lines, eic.)
Function dispiayed —  £SYS-MENU | @ Turn [READOUT] fully counter clockwise (no readout display).
@ Press [FUNCTION] for 2 sec, then the system menu is displayed.
- The message as the left picture is displayed at the center of the

g EOPR

:a§ i - screen.

’”ggﬁ_‘ﬁ%.. o @ Select AUTO BALANCE ADJUST by turning [FUNCTION].
i (3 Press [FUNCTION].
im? = - Sure ? — Yes : Automatic balance adjustment staris,
Sure?

1. K)'I\" ?i: Qay f@@ggg
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Maintenance

47 LUPE CHT +#% LOg o TR0 . f B B . .
SV o b The message of adjusting blinks while executing the self adjustment.
4 FUE N ; ;
gL : It wilt take the approx one minute.
PRORE CFFSETIENRELE Select EXIT and Press [FUNCTION] to quit the system manu,
ENHANCED [HTEM AU JUST.
Riiﬂ'? BRLANCE ADJUSY.
'51?55 T
thotohay | 2l {oam | ¥ 0000

> If automatic adjusting does not be completed correctly, an error message is displayed., When an error
message Is displayed after executing automatic adjustment several times, contact to our service stations.

d. Guide to diagnosis
When this instrument does not work or seems to be out of order, check the guide to diagonesis in Tabie 4,

e, Storage and transportation
¢ Storage

0o not store in the following places:

+ Linder direct sunlight

+ Industy enviloment

+ incorrosive gas
The conditions for storage of this instrumant are as follows :
Storagetemperature : —201t0 +70 C
Storage humidity : 80 %RH orless (—20to + 70 C)

< Transportation
When transporting this instrument, use original package or more enough cushioned package.
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Maintenance

Table 4 Guide to Diagnosis

Symptom

Confirmation items

Remedy

No fraces or spots appear.

Check that the power cord plug is
connected to the AC receptacle.

Connect the plug to the AC
recepiacls,

Check that the power switch is set o ON.

Set the power switch to ON.

Check that INTEN is turned counter
clockwisa,

Turn INTEN clockwise until an
adequate intensity is obtained.

Check that SWEEP MODE is setto
SINGLE.

Set SWEEP MCDE to AUTO,

Characters are not
displayed.

Check that READOUT is turned
counterciockwise.

Turn READ OUT clockwise until
an adequats intensity is obtained.

Focus of traces and
characters is not clear.

Check the FOCUS adjustment of FOCUS.

Adjust FOQCUS to ciear,

Waveform does notappear
when signals are input.

Check that the probe is wrong.

Replace the probe.

Check that the input coupting is set fo
GND.

Release GND.

Check whether a wrong channel is
seiected.

Set the channel to which input
signals are connected to ON.

Check whether the voliage sensitivity is too
low.

Increase the sensitivity.

No trigger.

Press AUTO SET.

Check whether the wrong trigger source is
selected.

Select the channel to trigger.

Check whether the wrong trigger coupiing is
selected.

Set the trigger coupling mede
suitable for input signals.

Chack whether the level is setto an
inadequate position.

Adjust the level to trigger.

Waveform is unstable.

Check whether the AC supply voltage is foo
low,

Use an AC power supply within
the rating.

Former settings ars not
restored when power is
turned on again.

Replace the battery by
contacting your nearest iwaisu
sales agent.
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Specifications

Display
Uisplay type
Digplay area
CRT storage tube
Storage type
Display area
Writing speed
Persistent time
Vertical deflection system (Y axis)
Vertical mode
CH1,CH2
Deflectionfacior
Range
Variable controi range
Frequency characteristics
Bandwidth

Bandwidth limiter
Stepresponse

Overshoot

Sag (at 1 kHz)
Signal delay
Channels skaw (CH2 DLY)
inputcoupling
InputRC

With probe

50 Q
Maximum input voitage

A 1TMQ

50 Q
VSWR
Ofisetvoltage

Position control range
Invert
ADD
Accuracy of sum (at 1 kHz)
Frequency band width
Common-mode rejection ratio
1 kMz sine wave
20 MHz sine wave
Dynamicrange
Probe sense
CH3,CH4
Deflectionfactor
Range
Accuracy

Specifications

5.5 inch type, color LCD (2402X32C picture cell, 30 dot/div)
8 div X 10 div (1 div=approx. 10 mm, salecting GRID graticule)

CCD scan converter tube

480 X600 pixel {8 divX10 giv)

5divins

Variabie persistence, Infinite persistence

CH1, CH2, CH3, CH4, ADD {CH1£CH2), ALT/CHOP

2 mV/div to 5 V/div, 1-2-5 sequence, 11 steps, Accuracy £2 %
2 mV/div to 12.8 V/div continuously variable
with internal 50 Q termination
DC to 500 MHz —3 dB orless
[Note] AC coupled low cutoff frequency (—3 dB} is 10 Hz.
DC to aporox. 20 MMz or DC to approx. 100 MHz
At 10 mV/idiv, with internal 50 @ termination
6%
1%
At least 20 ns of the sweep is displayed before the triggering pomi
1 ns adjustable CH2 signal delay
AC, DC, GND
tMQ+15% /16 pFt2pF
1OMQ3%//12.5 pFd2 pF (§8-082R)

50 Q%1%

=+ 400V (DC + ACpeak)

5Vrms

1.35 MAX {50 Q : DC to 500 MHz)

Vertical deflection range Offsetvoltage

2 mV/div to 50 mv/div £ 1V
0.1 V/divio 0.5 Vidiv + 10V
1 V/div to 5 Vidiv 100V

Approx. Z£1C div from the center line of the screen
Available on CH2

+3 %

DCto 500 MHz —3dB orless

at 10 mV/div, CH2 Invert

80:1.6

80:5.2

8 div or more 500 MMz input signal at 10 mV/div full bandwidth
10 : 1, 100 1 1 detection

100 mVidiv, 500 mV/idiv
+2 %
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Specifications

Bandwidth

InputRC
A\ Maximum inputvoltage
Position control range
Dynamicrange
Probe sense
Triggering

Atriggering

Trigger senstivity

Signal source
Coupling
Slope
B friggering
Trigger sensitivity

Signai source
Coupling
Slope

TV scale
Voitage setting

Voltage display
TV triggering

Mode

Formats

Fieid and line selection
NTSC
PAL (SECAM)
HDOTV
TV ievel

TV clamp _
Clamp position
Back porch reference
Signal amplitude range

DC to 500 MHz —3dB or less

[Note] AC coupled low cutoff frequency (—3 dB) is 10 Hz
tMQE1.5% // 16 pFL3 pF

+400V (DC+ACpeak)

Approx. 210 div from the center line of the screen

8 div or more 500 MHz input signal full bandwidth

1001, 100:1 detection

Frequency Peak to peak signal amplitude
DC to 10 MHz 0.4 div
10 MHz to 100 MHz 1.0div
10 MKz to 500 MHz 2.0div

HF-REJ : Attenuates at 10 kHz or more
LF-REJ : Attenuates at 10 kHz or less
CH1, CH2, CH3, CH4, LINE

AC, DC,HF-REJ, LF-REJ

+, T
Frequency Peak to peak signal amplitude
DCto 10 MHz 0.4div
10 MHz to 100 MHz 1.0div
10 MHz to 250 MHz 2.0div

HE-REJ : Attenuates at 10 kHz or more
LF-REJ : Attenuates at 10 kHz or less
CH1, CH2, CH3, CH4

AC, DC, HF-REJ, LF-REJ

+, —

Scale Automatic setting Fine adjuster
{1 range/full scale) (continuousiyvariable)

EiA inputvoltage 1V=140IRE 65 % 10 134 %

CCIR | Inputvoltage 1V=100IRE 67 % t0 132 %

1/50 to <50 1-2-5 step

TV-V (ODD, EVEN, BOTH) TV-H

NTSC, PAL (SECAM), HDTV

ODD, EVEN, or BOTH

1H1te525H

1Hto 625 H

1Hto 1125 H

[Note] TV : The ratio between the composite video signal and
synchronization signal is 7:3 and synchronization signal
amplitude is 1.5 div or more.

Backporch level
=1 div or less from ground reference
1.51t08div
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Specifications

Eventtrigger
Countmode
Eventcountrange
Maximum frequency
Burst mode
Burst signal interval time
Triggercursor

Horizontal deflection system (X axis)

Horiz display
Aswesp

Sweep mode

Sweepraies
Maximum sweep
Range
Variablerange
Accuracy | "
Accuracy l 72
Hold-offtime

B sweep

Delay

BENDA

Sweep raies
Maximum sweep
Range
Accuracy ! 7
Accuracy Il 7

Delay time
Pesiiien conirol range
Accuragy

Delay pickoit jitter
Dual delay measuring
Sweep magnification
Magnifying ratio
Accuracy | "
10 ns/div, 50 ns/div
100 ng/div to 500 ms/div
Accuracy Il "2
5 ns/div, 50 ns/div
100 ns/div to 500 ms/div

X-Y operation
X axis (CH1)
Deflectionfactor
Accuracy
Bandwidth
Y axis

PhasadifferencebatweenXaxisandY axis

1 to 65535
50 MHz

0.15 #st09.59s
Enable (trigger level is indicated by the cursor)

A, ALT, B, X-Y
AUTO, NORMAL, SINGLE

500 ps/div

5 ns to 500 ms/div 1-2-5 sequence, 25 steps
5 nstc 1.5 s/div

-+2 % over center 8 div

+5 % over any 2 div within center 8 div
Continuouslyvariable

Triggered delay or continuous delay (RUNS AFTER)
Enable

500 ps/div

5 ns to 20 ms/div 1-2-5 sequence, 21 steps
+2 % over center 8 div

45 % over any 2 div within center 8 div

0.2 to 10.2 div

=+ [(setvaiue X0.005) + (sweep rate X0.1)] —55ns within the range of
1 ws/div to 500 ms/div

1/20000, at 1 ms/div of A sweep, at 500 ns/div of B sweep

Enable

10 times

over center 8 div

5%

+3%

over any 2 div within center 8 div

+10%

+ 5%

120 ns or 1 div atthe beginning of sweep and 20 ns at the end of sweep
are excluded,

2 Add 1 % in case of VARIABLE ON

Same as CH1.

+2%

DC to 10 MMz, —3 dB or less
CH1, CH2, CH3, CH4, ADD
3" orless (DC to 5 MHz)
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Specifications

AUTO SETUP
Channels
Frequency

CAL (Probe calibration signal)
Waveform
Freguency
Duty ratio
Qutpuivoltage

VIDEO OUT

CH20UT
Cutpuivoliags
Qutput dynamic range
Qutput coupling
Fraquency band width
Qutput resistance

Z AXIS IN
Sensiivity

Frequency range
Input resistance
Maximum input voltage
FET probe power
Measurement with cursors
Measurement with cursors
Type of measurement

Cursor position control range
X axis
Y axis
Moving pitch step
Accuracy specified range
X axis
Y axis
Accuracy
Voltage difference { AV)
Time difference { At)
MAG CFF
MAG ON (MAG x 10)
500 ms to 100 ns/div
50 ns, 5 ns/div

Counter
Nurnber of digits displayed
Accuracy
Frequency range
Input Sensitivity

Available CH{ and CH2
50 Hz to 100 MHz

Rectanqgular wave

1 kHz+0.1%

431051 %

0.6VE1%

NTSC composite signal, 1 VE0.3Vinto 75 Q

20 mV/divE30 % (into 50 Q)
+100 mV (50 Q)

DC coupling

200 MHz~—3dB {into 50 Q)
50 QE£20%

0.5 Vp-p or more

Positive-going input decreases intensity.

DCto 5 MMz

5kQ+20%

40V (DC+ACpeak)

SFP-5A, SFP-4A, probe power terminals P1, P2

Time difference { At), voltage difference (AV) _
(When the fine adjuster [VARIABLE] is sslected on the EiA or CCIR
scale, this is displayed in units of IRE)

“+5 div from the center line of the screen
+4 div from the center line of the screen
1/30div

-4 div from the center line of the scraen
=3 div from the center line of the screen

£[(2 % of reading) + (0.3 % of full scale)]
({2 % of reading) + (0.3 % of full scale)]
[(3 % of reading) + (0.3 % of full scale)]

=
+[(5 % of reading)} + (.3 % of full scale)]
(Fuli scale : voltage is 8 div, time is 10 div)

5 digits
+0.01 %
2 Hz to 500 MHz
Frequency Amplitude (div)
2Fz to 10 MHz 1.0div
10 MHz to 500 MHz 3.0dw

[Note] The trigger level is set about the center of the waveform on the
screen.
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Specifications

Saving data
Type of data to be saved

Data retention tima

Type of battery
Power source
Voltagerange
Frequencyrange
Power cocnsumption
Standby power consumption
Weight and Dimension
Waight
Dimension

Environmental conditions

Specification assurance temperaiure

Operating
Temperature
Humidity

Storage
Temperature
Humidity

Altitude
Operating
Nonoperating

Vibration

Shock
Dropping packaged

Warm up lime

CE Declaration of Conformity

Electromagnetic Emission
ENS5011:1991
EN55011:1991
ENB1000-3-2:1985
ENB1000-3-3:1995

Electromagnetic Susceptibility

ENS0082-2:1995
ENG1000-4-2:1995
ENV50140:1893
ENV50204:1995
ENG1000-4-4:1995
ENV50141:1993

Backup by built-in battery
+ Panet setup conditions just before turning power off ™
« Saved panel setup conditions (maximum 2586)
12 characters comment of each panel setup condition
Approx. 27,000H (at approx. 25 C}
" Under the power cord is disconnscted.
Lithium primary battery CR2354-1HF, one piece

AC 100 Vio 240V AC
50/60 Hz

140VA MAX

Approx. 8VA

Approx. 8.5 kg (without accessories)
Approx. 320}X1680 HX406 D [mm]
[Note] Without accessories, and projections.

10t035°C

0to4C T :
80 % RH orless (at 40 C

—20t070 7T
80 % RH or less (—20t0 70 C)

2,000 m, atmospheric pressure  : Approx. 79 kPa

15,000 m, atmospheric pressure : Approx. 12 kPa

15 minutes along each of three axes at a total displacement of 0.67
mm p.p with frequency varied from 10 Hz to 55 Hz in 1 minute sweep.
Lifting a side to height of 10 cm and dropping it naturally onto hard
woed; 4 fimes on each side.

Dropping an instrument packaged for transportation from a height 0f 80
cm.

The specifications for this instrument are assured after more than 30
min of power on.

The Oscilloscope meets requirements of the Council Directive 89/336/
EEC for Electromagnetic Compatibility and Low Voliage Directive 73/
23/ECC for Product Safety.

Class B Radiated and Conducted Emissions
AC Power Line Harmonic Current Emissions

- Voltage Fluctuations and Flicker

Electrostatic Discharge Immunity

RF Field Strength Susceptibifity (Amplitude Moduration)
RF Field Strength Susceptibility (Pulse Moduration)
Electrical Fast Transient/Burst Immunity

Conducted Susceptibility
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Specifications

Low Voltage Directive
£ENG1010-1:1993+Amd.2; 1995 Safety requirement for elecirical equipment for measurement, controf,
and laboratory use.,
The oscilloscope has been qualified to the foliowing EN61010-1 category:
installation (Overvoltage) Categeryill  Pollution Degree 2
Pallution Degree 2 Do not operate in environments where conductive pollutants may be
present.
installation (Overvoltage) Categoryll  Local Level mains, appliances, portable equipment.
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PPOC5 PROBE

| PP005 PROBE ]

INSTRUCTION MANUAL

General Specification (combinated PP005 and LA354)

The PPO05 is a passive probe to use with inputRC 10 MQ +3 %//11 pF £ 2 pF*
the LA354 oscilloscope which has frequency .
response from DC to 500 MHz. Attenuation ratio 10:1 within £ 2 %*
Composition Frequency response DC to 500 MHz -3 dB*

The probe PP005 is composed of a probe * LA354 10mV/div
body and accessories. * at the tip of probe

Input capacitance of 10to 20 pF
applicable oscilloscope

Probe body
Accessories Maximurm safety input 500V (DG + peak AC)
Groundiead 11 CM e 1 voltage
Gr?und %eiad §hor’t an probe tip ... 1 Probe length Approximately 1.2 m
IC insulation tip (D1ACK) wvvvivicriiins 2
Spring ip C.8mMmM v 1 Connectortype BNC type
Straight Hip v 1 Read _ d
BNC AGEDIET vveeecireees s, 1 ¢ ead-outcompensating  Provided
unction
Sprung hook (B1ack) . 1
THMMEr 00! covviiiieeieeee e asreenns 1 * For LA354 oscilloscope.
PrODE 1ovvirreiseseseeeiiesresesaeee it saens 1 The specification of the probe only describes the
. attached PP00O5 manual.
COlONTIAGS vvvvv v 10

Cautions

=
]
| ]
w
: @ Figure 1 shows maximum input voltage. Do not apply excessive voltage.
]

B

500

450 \

400 \

350 \

300 4w \

250 \

206 \

150 | \ '

oo .

o .

0 : ' f ; ; : i ¢ : i ; i
0.10 020 050 ¢ 2 5 16 20 BG 100 200 500
Frequency [MHz]

Voltage {(VAC)

Figure 1
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[A] Page
A(SWEED) 1iiiiviiee v e 37
ALTHGGEI) coeeee i s 37
AINTEN 20
AC (Input coupiing} e 23
AC {Trigger coUPHNG) v eevevecrrreresesciinrrisnenane 29
ACLINEINPUT Lt nanne e 8
ACCESSOTIBS viviireermrire s ereisin e sseevsaneeanes X
ACHVE PIOBE (i iiireseevvvcnnimmrersvecrmiesissaneeenes 28
ADD (ADTIION) 1ovrerereereeareveserees e beeeesrenseens 26
Adjustmant of the screen ..o renrieneenns 20
ALT (alternate) sweep (ALT CHOP) ... veeees 25,35
AUTO (Sweep MOGe) .vveevrevvcevvecerverer e 40
Automatic adjusting .o 59
AUTOSET i 16
[B]

B {SWEED) 1 viveiiercr v et rescssiere e e s 37
BITHOUBIY ceveirieen e er e senes e saes s e 37
BENDS Ao e 42
BINTEN Lot eiercnnrer st srer e 20
Backporchlevel....c.cocvvvivicccinnriienecnencnnes 32
Bandwidth limiter (BWL) .o 26
Basic Operation ... 15
BEAM FIND Lo seenn s 21
BOTH (TV trigger mode) ... e 31
Brightness (INTEN) ... 20
BUI-IN BAREIY oveveeveeeee et 15
BURST{EVEND) creeeciiien et 33,34
[€]

CAL L e e e 16
Cautions for $afe USg ....civcecciieiecencennen f
CHZDLY e e s e 39
CH2 OUT PUT e 8

INDEX-1

CHOP oo e 25
ClAMPD ci it e 32
ClEaNING . oo ecrrcsren e enrneesae e rarecaeserenes 59
Components.....iiinniiiinns TR X
ContinUoUS dBlay oo e 41
COUNT(EVEND v es e 33, 34
COUNTET et 52
COUPL (Triggercoupling) ..ovvimeeeeveiei e 29
CursorMeasurement .ococieeeericcncieccnee 43
[D]

Dy CArE vvvevremres e e s e 58
BC {Input coupling) oo ccvairsie s 23
DC {Trigger coupling} <o vvmrinn i, 29
Deflection Factorn ... 22
Delay AGIUSE o e 39
Delayed SWeep ... 41
Diagnosis o 60
Difference(CH1-GH2) e 26
Display channels.....covvicciiniinens 25
[El]

EVEN (TV trigger mode) ....covivinvcinnnniiinnnn 31
EVEITHGUBT oo s e 33
[F]

FETRIODE (o 28
FOCUS st 20
Frequency (1/At) ... .. 49
FUGE ittt et erba s 8
[G]

GND (Input Coupling) v vvveee i veisccnrecnns 23
GroUNGING 1ovevivenrereeeeeraaeercerra s sbeariese s Hl



[H]
FIDTV s 32
HE BEJ 1ot e e 29
HOIOTt ..o 43
Horizontal Display oo, 35
(]

| INPUL COUDHNG vt s 23
INPULESISTANCE oo, 24
Interval of periodical calibration ......cccoccov. 59
TNV 26
[L]
2=t O 29
LINE (Trigger couphing) ...coccivniniicniniininns 29
LINE NUMBER [TV i 32
Loading effectbyaprobe ..., 18
M]
MAG X 10 e e 38
Magnificalion ..o 38
[N]
NORM {(Sweep mode) ..o eereeecree e 40
number of IN@S ... cocvercnnerccr e 32
[O]
ODD (TV trigger Mode) oo e 31
OFFSEE 11 rrerevreeeee et ee e s e e r e 27
[P]
P1, P2 (prebe power) .o, 28
PAL e 32
POSITION 11t verar e eeer e e enceesa e ae e 21
POWErCord .ot e 8

INDEX-2

POWEI OFF i reeissiinirrin e e s 15

POWEE ON Lo e e 3
Power STBY i 3
Probe Compensation ....c..ovvevveeier e benienn 18
PROBE POWER ... 5
(R]

READOUT ..coieereiiieiiccnsiee st emnsncamnanes 9
READY e cecsine s e &
Rezall ..o 58
Repetitive sweep (AUTO, NORM} wcrvveeiieennns 40
RET{RESET) .o c it 40
[S]

SAVE ettt 58
SCALE ..t e 11
SECAM ot r e rsn s s 31
SINGIE v 40
SINGIE SWEBP v 40
SlOPE i 30
SOUICE o b 29
STOPAGE «ovir it i 44
Subtract{CHT-CH2) oot 26
Sum(CH1FCH2) e 26
SWEED IMOTE evvvriciiier s iseie s e arebres e seseesnnes 40
Sweep Rate (TIME/DIV) .vvvvvvevvoeves e 38
Symbols in the instruction manual ..o 1
Symbols on the panel ... 1
SYS-MENU (system menu} vvevicornevcnniens 14, 28, 58
[T]

TOK et se s et b 49,50
Terminology vt X
Time Difference ( AD .o 49
TIME/DIV eooieiririreee v cenens s esinesrenans e 38
TRACE ROTATION v 20
Traceseparalion ... i creeienaees 36



HACKING e eeeeecne e eer e 50, 52

transportation e 80
TriggerCoupling ..o 29
TAQGETLEVE] (e e 30
TrAGGEr SIOPS ioe i 30
TrHQGEI SOUNCE weveviveeieieini e enrree e e 29
TriggeradDelay . 42
THOGEIING o veerv v vemrere e arnrrerrararscresees sanesanes 29
TRIGD oo rinrr et erne e s e recns s 6
TVCLAMP et ce 32
TV SIGNAL e e 31
TV QORI MOTE ovieiiieceevrieiriasree e e 31
TVaF et et e e e 31
V] |

- Vertical Deflection System e 22
Voltags Difference (AV} . 51
VOLTS/DIV oo riincrnnsevasas e srnes 22
VSWR (Voitage standing wave ratio) ............. 24,62
[X]
) S PTRSTUUSY P OTU TR SO 35
[Z]
ZAKISIN (e e 8

INDEX-3



Numerals and Symbols

TMQ (Inputresistanca) .o, 24
500 (Input resistance) .o vrneernrnnenn, 24
T AT e 49
Al 49
AV e s 51

KBY oo eneeeeesebcn e 8, 35, 36
KBY rvrvrerersresesecesescenesannas 6, 37,38
AC LINE INPUT terminal ...ooeoveeerriannn. 8
[ADD CHI+CH2IKEY wvoverrrriiiriennns 4,26
[AINTEN] KNG wovovivieeeereeeser s 3
[ALT CHOPIKEY ovevecrreeerereseveces 5,25
KBY i 7,51
KEY rvvoeosteeisemsesseeeeseneneseens 7,40
KEY voveerreeveceres e 7,16
[A VARIABLE] K10D covieiecrcieeceiiv 5
KEY wvovvvoereveesseeesssnennnns 6, 41, 53
[BINTEN] Knob ..oeeerniennirecieicevcniiaas 3
[BEAM FIND] KNob .ovvveieiverneieicenennes 3
BWL I KBY o 5,26
(07:\ I {010 1 1 TSI 5,16
CHITKBY oo 4,25
3 AT 4,25
CH2 OUTPUT TERMINAL .ievvr e, 8
KEY ©ovvvivereeeeeeeesesseesees e ceennns 4,25
KBY cvorerrnnmrererensnins e sasss e 4,25
KBY wooviremreeernireeresesseescsenas 8, 29
KBY wereeereerecrsresemisnsnsesesnns 4,23
| DELAY/TRACE SEP| K&V ....ccev...n. 6, 36
KBY weveeererremmsesconersrnriereesereeaes 5,21

[FOCUS] KNOD wveereveeeernreroneeerenreoreannres 3
[EUNCTION] KNOD ©orovecrceroeesseernennen 7

FUSE it 8
[EVENT/TV CLAMP | k&Y oo 6,32
GND | KBY oo 4

INDEX-4

HOLDOFF L KEY v B, 43

INPUT {CH1 toc CH4) connectors ............. 4
[NV ] KBY oot s e e e 4,26
[MAG XT0] K8Y wvevvrrerieirercrersisrenene 5,38
[NORM | K8Y vrvvveriverrsiierecsnsesnsennaas 7,40
[OFFSET] K&Y.oiosiovemrerreeeeerieiecraeene 7,27
[APOSITIONYT] KN0D .o 4
[4POSITION®E ] knob oo 4
KEY 1eveeererris e eereesessessaesssseinnas 3
PROBE POWER P1/P2 terminal ....vovvus 5
[READOUT] Knob cceerer v, 3
READY indicator oo, 6
| SAVE/RECALL ] K&Y cvovvvrervrveiirenns 7,56
[SGL/RST] K&Y v 7,40
Ky oo e 6, 30
G 8, 29
KEY wovrreeieeeeseraereemnes 7,49
TIME/DIV] kneb e, 5,38
TRACE ROTATION ..ot 3
TRIG'D indicator ..o 6
TRIG LEVEL] KNOD wvvveeerreerrcerren 8, 30
KEY vevetereeetseeienessessensseeeseniesenses 8, 31
[VOLTS/DIV] KNOD wvoovecreieeaan, 4,22
KBY vveieetsesees e ievec s svnas s 8, 35
ZAXISIN (et 8
L 100mV/B00mMV | K8Y vovvvevvviverernenrenn 4, 22
G 4,24
KEY cevrverrins e ceemecnnsseens 7,49
KEY veremvrrereerrenrireerssrnesineseens 7,51
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EeCroy National Contact Numbers

Argentina:SearchSA

1 777 4000

Australia:Philips Testand Measurement
2 9888 8222

Austria:DewetronGmbH

0316 3070

Benelux:LeCroy UK, Ltd.

UU 1235 52y 288

Brazil: ATP/Hi-TekElectronical tda

Mexico:Electroingenieriade PrecisionSA
5597677

New Zealand:Philips Testand Measurement
649 8494 160

Norway:AvantecAS

22763870

Pakistan:Electro Tech Corp. Ltd.

21493 9593/5171

Portugal:M.T. BrandaoLda.

117255822 28302709
Canada:Allan Crawford Assoc. Ltd. Singapore:AbexEng.Ltd.
Mississauga:905 8902010 841 2818

N. Vancouver:604 878 1002 South Africa:WestplexLtd.
Chile:Sistemasde InstrumentactionLtda 117870473

2 6951137 : Spain:MT Brandao SL
Denmark:LutronicApS 1 803 1767

43 42 9764 Sweden:MSS AB

Eastern Europe:ElsincoGmbH, Vienna 8 544 107 00

181504 00 Switzerland:LeCroySA
Finland:Orbis OY, 0478 830 North:62 8§85 8050
France:LeCroySarl, West:22 719 2228
169188320 Turkey:NETES
Germany:LeCroyEurope GmbH, 21223732126 :

6221 82700

Greece: IFIPCO, 1 67 25 970
Israel: Ammo, 3 547 2747
Italy:LeCroyS.r.l, Venice

41 456 9700

INTERNET : www.lecroy.com

Unite Arab Emirates: Arab Engineers for

Trading Co. Ltd. 899 0220/0440

United Kingdom, Ireland:LeCroy Ltd.
1235524288

United States:1 800-5-LeCroy

{automatically connects youto yourlocal sales office)

Sales office

: LeCroy Ltd.

Address : 10 High Street Twyford Berks RO10AE UK.
Phone : +44 1189 344882
Facsimile 1 +44 1189 349800

Sales office

: LeCroyCorporation

Address : 700 Chestrut Ridge Road Chestnut Ridge, NY 10977 USA
Phone 41 (914 425-2000

Facsimile 1 +1(914) 578-5989

Home Page  : http//www.lecroy.com

Manufacturer : Iwatsu Electric Co., Ltd.

Address : 7-41 Kugayama 1-chome Suginami-ku, Tokyoe, 168 Japan
Phone : +81 3 5370 5483

Facsimile

1 +81 3 5370 5492



