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Thank you for purchasing the IWATSU product.

.

Your satisfaction by using the

B

IWATSU product is our eternal goal.
o

oty

> In the future, you may not find the manual and the product

itself may tell you how o operate.

> However, today, the product needs the manual for you to learn

the operation.

<> This manual is written for the first-time users as well as the
experienced users. If you are a first-time user, you will learn
easily the full capability of the product step by step.
If you are an experienced user, you will be able to find

instantly what you want to know.

<> In order to improve our products, we have been keep listening

and we will ...oveens

(i)



< The mark on the panel is the caution mark.

In the manuai, you will learn the details of the caution at the& rmark on the panel.

> The (D mark is used so that the marked knob is to be pushed for the function.

< Do not use the oscilloscope in the harsh environment.
The environmental characleristics are:
& QOperating temperature : -10°Cto +50°0
& (Operating relative humidity : 90%RH at 40°C

> Avoid using the oscilloscope in the poor ventilation circumstances,

> Check the line voltage before turning the power on.
@ QOperational line voltage range : AC 90 Vito AC 250V

< Use the right power cord which is supplied with the instrument and suitable for
your power line.

® Do not use the instrument without ground connection of the power line.

< Use the fuse only specified.

Location Rating

Fuse holder on rear panel

~ o 2 A, 250 V slow blow
{3ee Page 113)

Disconnect the power plug from the power outlet before replacing the fuse.

(V)



< Never apply an excessive voltage into the inputs.

Input

Maximum input voltage

CH1, CH2, CH3, CH4

+400 V {DC + AC peak} without probe-
+ 600 V {DC + AC peak) with 35-080R probe
+1,006 V (DC + AC peak) with 55-081H probe

Z AXIS

+30 V IDC + AC peak)

<> Call your dealer when the internal battery has been drained, since the battery is
not commercially available.
With the drained battery, the instrument still functions, and you will only lose the real time clock and the data

in the setup memories al iurning the power off.

< Start measuring after 30 minutes of warm-up time.

The specifications are assured after 30 minutes of warm-up time.

< Use the appropriate cleaner,
Clean the covers and panels gently with soft cloths dipped i the water or the mild detergent. Using the

prohibited cleaner in the list may change the coloring or cause the unexpected damage.

Recommendead cleaner

Prohibited cleaner

Water, mild detergent

Acetone, gasoline, ether, alcohol, lacquer,
thinner, methyl-ethyt-ketone, detergent
containing kelone

)
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Old days :

€ There may be some engineers who would be surprised to hear the oscilloscope, which is today normally

used, was a teaching tool developed by Dr. Braun to show students the electric current waveform. Before

that, he had invented the cathode-ray tube in 1897 as well.
€ The first commercial CRT oscilloscope was introduced to the world by a U.S.A. manufacturer in 1946.

% In Japan, it was the then-president of iwatsu who found the triggering oscilioscope of today's de facto
standard in his trip to the U.S.A. in early fifties, and recognized quickly its capability, and started develaping
the oscilloscope as soon as he returned to Japan. From lwaltsuy, the first Japanase oscilloscope was delivered

in 1954,

® The oscilloscope has been improved its performance and functions fowards higher-speed, more sophistication
and digitization. The oscilloscope has been widened ils product line including storage oscilloscope, sampling
oscilioscope, and digital storage oscilloscope. These improvements have contributed greatly to the world’'s
electronic technoiogy development, and have been due to the large scale integration of the components as

well as the circuit technology development.

Now today:
The oscilioscope is an important mother tool in many industries including the

electronic industry firstly.

# As familiar examples of its applications, the oscilloscope is often used as the development and repair tools for
TV, VCR, sterec, microwave oven, communication eguipment, and elactric washing machine. Further more,
many measurements for the material and chemical analysis, biological research, and the structural analysis of

the building depend on the oscilloscope performance.

g
==
HEL e te]

Wem == 1f

4 Not only the etectric signal but sound, light, chemical change and mechanical movement are measured by the

oscilloscope with the transducer, which converts energy from one form to the electric anergy.



€ Packing List

Open the carton and carefully unpack the oscilloscope and accessories.

@ Plastic bag
Plastic bag

€ Accessories

Power cord Prohe

D Carton
2 Front cushion
3 Rear cushion

@ Oscilloscope

Panel cover

Accessorybag ... L 1 Panelcover ... ... ... ... .....
Accessory st ..o L 1T Probe . ... ... ... L.
Powercord ... . L. 1 Introduction manual ... . ... .

Fuse
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The introduction and operation manuals cover the followings.
if you are a first-time user, start from the beginning in the following list.

"Precautions in Handiing” (page IV )

“Agcessories and Packing” (page 2 )

describes what to do and what not to do.

describes all your items for your initial inspection.

$5-7611/55-7607 Introduction manual

describes how to display the CAL signal.

"Basic Operalions” (page 9 )

describes the primary information for the operations.

"Functions and Operations” {page 16 )

"Applications” {page 83 )

describes how to use the oscilloscope from the beginning step by

sten.

describes the important measurement methods of the

oscilloscope.

"Daily chack” {page 91 )

describes how 1o keep the oscilluscope in good conditions over

the long period.




4 Each function and operation is described in the foliowing order:

& Purpose . is the outlines what you obtain from the operation.

® Warning ©  describes what may cause some hazard, accordingly prevents any accident.

8  Caution : describes what you must or must not do, accordingly prevenis any instrument
darmage.

® Preliminary setup : describes necessary signal connections and other setup before start.

e Koy operation 1 describes key operation sequence.

® Qperating procedurs  ©  describes the details of the operation.

# QOne point advice :  describes some useful lips 1o know.

€ Notations and Conventions

This manual uses the following notations and conventions.

< Panel illustration
The panel illustration in the fop and right of the each page
shows the locations of the keys used for the operation as
the painied keys.

i
AECh B

]

i
=]
1"

003 T

(o o

eI e i O [
R

0® 00 C

is used to indicate the actual key or swiich.
is used to indicate the actual knob.

is used to indicate the bistable key. Pressing the key shifts to the another state.
The key notation in the parentheses may be omitted.

is used to indicate all the necessary keys for the operation. You can push the
keys in any order and may need o push the key several times.

o  [B ] [DLY] 5 used to indicate the key operation sequence.
€ Notations in the operation procedure
e D,2,Q - is used to indicale the operation procedure.
& SWEEP is used o indicate the function {0 be selected.

connects the description and the illustration.

€ Marks in the screen display ilustration

The <@ and marks are used to indicate the functions or operations
— setected. Certainly these marks are not shown on the actual screen.

-~




Voltage measurement
AX in X-Y operation

Time measurement
AY in X-Y operation

Counter measurement
{when held, * mark is
displayed.}

Date and time
Day-month-year-hour-
minute

Error rnessage

DELAY TIME

Frequency (reciprocal of
delta time)

<H 1V RATIO oo ANt 699 ms )
P H 2 FREGR HY3380 k) Althr 1.683khz <
3o 24-HAN-89] 13156 SAVE NO. =14
At/
PHASE h
RANO
PUISE TIME

COYMIER ONJOFF

iDL [0.224 ms 1O Toomt [PMEAS'MT |OFF o
CH1i. |[Oi24 CR3TCHE BWIA |8
0.2 ¥ HmV  ORVOS 2ms] 10s

Display channel
Coupling

Deflection factor

CH2 inverted polarity
+ mark is displayed at
ADD mode

gt BENU

Setup memory number

~— Sweep rate

Hold off or
B ENDS A

Bandwidth limit
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2. BASICOPERATIONS

. €@ Leaving unused

10

The handle is used as a carring handle anrd as a stand.
Pressing the both bases (rotating joints) of the handle
simultaneously inward will release the lock. Rotate the
handle while pressing to obtain the desired

position.  When you take your hands off of the rotating
joints, the handle is automatically locked.

Set the handie position to the right angle so that you can

easily observe signals on the screen.

Propped up condition

When you leave the oscilloscope unused, you had better

set the handle position to the upper deep position.



2. BASIC OPERATIONS

<> Foliow the next rules for the safety operation when connecting the power cord.

. N Three core type source
Check the line voltage and use the proper power cord suiting o the ACI00
line voltage. —
Naver use the wrong power cord. (“{.JD
e ;
L g

4 Turning the power on
D Push out the power switch and turn the power off position

A

‘gél:j on @ Insert the power cord plug into the oscilloscope inlet.

3 nsert the powar cord plug into the outlet in the wall,

@ push the power switch and turn the powsr on position

i

& In a short time, the trace and/or the character readouts

are displayed.

INIEN READOUT
@ EMHANCE ® BEAM FIND

if not, turn the knab and/or the knob

clockwise,

(These knobs are set fully counterclockwise at the factory shipment.)

& Turning the power off &) Slart the measurement.

No special procedure is required for turning the power off.

The last setup before the power off is
backed up by the internal fixed
lithium battery. When the oscillo-
scope is turned on, the last setup
before the power off is recalied.

L R




Adjusting the Display

o}

el
3 [',,'E_B Ej__l:"l

[fe1©

-

To obtain the bast measurement circumstances, adjust the display before starting the measurerment.

Do not increase the CRT intensity too highly. Highly increased iniensity may result in eye irritation. When the

instrument is left under high intensity condition for a long time, this may bum the phosphor on the CRT face

plate.

€ Intensity of the trace

e JNTEN
Rotating the INTEN control clockwise increases the trace intensity.

INTEN
& ENHANCE

& ENHANCE

Pushing the INTEN control increases the intensity further. The ENHANCE mode is available at the

sweep rate between 20nS/div and 2mS/div on the both of the A and B time base.

% Intensity of the character readout

@ HEADOUT

Rotating the READOUT control clockwise increases the character readout intensity.

READOE
& BEAM FHND

® BEAM FIND @

Pushing the READOUT control locates the trace position.

When you cannot find the trace by BEAM FIND function, turn the INTEN control clockwise and increase

the intensity.

12




Adjusting the Display

i@ @& 0 O

€ Focus of the trace and character readout

FOLHS

FOCUS

Adjust the FOCUS control 1o optimize the trace and character readout display.

© SCALF ilumination

L

SCALE

SCALE (SCALE IWLUMINATION)

Al the case such as taking a picture, adjust the SCALE illumination to optimize the contrast between the

display and scale.

4 Display alignment

]

ROTATION

TRACE ROTATION @

The earth magnetism may cause the display tilted.

Using the small screw driver, adjust the TRACE ROTATION control to align the tited display.

13




2. BASIC OPERATIONS

{The CAL signal is used for the vertical sansitivity and sweep rate calibration and probe phase compensation.)

Displaying the signal on the screen is the first step for the oscilloscope users. For a first time user, the following

sieps describe how to display the signal on the screen.

& Preliminary setup

-
1
L3 €3 (73

the

s e o )

)

)

i LSt R

=)

€

&)
@

-
e

® Key operation

CH1input.

Using the accessory probe {35-080R), apply the CAL signal into

Selling
AUTO SET

€ Operating procedure

PAUTO

[ | ) @ Pressthe [EET). key.
: @ The setups are automatically selected to display the
appropriate size of the waveform such as:
CH1 CAL signal
Amplitude : 1.2 division at §.5V/div atienuator range
Cycle : about 2 cycles at 0.2ms/div sweep rate
CH1~ 2~ 2N
L #.5 7 B.2kns .
Automatic selup conditions Function Selection made
- . 5 . b tzoria g
Function Selection made Horizontal systom;
. HORZ DISPLAY A
Verlical system oy . e i
VERT MODE Dual trace of GH1 and GH2 A SECDIV 110 4 cycies of the signal
CHZ NV OFF K10 MAG OFF
20MHz BW OFF Trggernny

VOLT/DIV
LNCAL
COUPLING
Ko MACG

1 to 4 div scresn amplilude
OFF

AC

QOFF

A TRIG SOURCE
A TRIG GOUPLING
A TRIG SLOPE

A TRIG LEVEL

CH1 or CH2, whickever lower frequency
AC
+

Opetimum love!

M S S e ART TRRM A

14

s AR omen TEwu  mem

M ST TTE YRR AR R

ER G R W G CReD GONr o Gnow tan  Gne Ews Gom M e

E to the menu measuremeant condibons. checked. No AUTO SET function is
! e When the AUTO SET function is  available for the CH3 and CH4 inputs.

: selected, the oscilloscope is set tothe

I appropriate setups after the input

i
|
!

1

I
_
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3.1 Inputting and Outputting the Signal l Og";;,\;” PUT i
AL Eﬁi‘]

2 AXISIN
7/ —
ey ow . vou.-mmananll | |
O O

S

f =
e ———

FUSE
HOLDER

— rj
I.

€ AC LINE INPUT

Provides inlet connector for the power cord.

& FUSE HOLDER

Set the fuse for the instrument safety.

Use the 2A/250V slow-blow fuse only as specified.

€ 7 AXIS INPUT

A connector for the external intensity modulation. Positive going signal decreases the intensity and the
negative going signal increases the intensity.

Maximum input voltage : 1 30V(DC + ACpeak)
Minsmum modulation voliage : 0.5Vpp

Frequency range ;DO to 5MHz

Input impedance © 4.6 K& approx.

€ CH1 OUTPUT

An output connector for the signal applied into CH1 INPUT connector on the front panel.

Cutput voltage {at 500 load) Bandwidth (-3db) Output R
55- 7611 20mv [ div £ 20% 50MHz 506+ 20%
55 - 7607 20mv/div:20% 30MHz 500 + 20%

16




3.2 Simpile accuracy checking

The CAL signal output is used for the simple accuracy checking and calibration for the vertical sensitivity and the

horizontal sweap rate. The CAL signal output is used for the probe phase compensation as well.

€ CAL (Calibration signal)

[ ——————
oF i C 31 ©
{9 =
o E ey e e e e
l‘_g L e e
. e

OV{GND)

3.3 Grounding

Measuring ground terminal connects the ground between the oscilloscope and the signal source under test.

= 1n €,
[ = (]
foo 00 R v F o o =]
g L gt | e e o | v e o |

£ @ffee e e

OO0

0® © 00

17



3.4 AUTO SET

Allows you to display the wavaform on the screen automatically

in the appropriate conditions.

& Key operation

AUTO BET
Selling

% Operating procedure

CH1~  [CH2
25¥  smy

|
|
!
|
(
L

18

ST e WS R S

== < Vertical system
Funclion Salection made

] VERT MODE Diual trace of CHY and CH2

CH 2 INY {OFF

Z0MHz BW OFF

VOLTS/DI 110 4 div screen ampiitude
- UNCAL OFF

COUPLING Al

K5 MAG CH1 CH2 OFF

GHND OFF

¢ Horizontal system

Function Selection made
HORIZ DISPLAY 1A
ASEC/DIY 110 4 cycles of the signal
10 MAG OFF
FINE LIFF

< Triggering

Function

Selection mada

£ TRIG 50URCE

CHt or CH2 of lower input frequency

A TRIG COUPLINGY AC
ATRIG SLOPE &
ATRIGLEVEL Optimum {ovel

One point advice » No auto setup is available for the CH3 and CHA4 imputs.

® For positioning waveiorm after AUTO SET, see “3.7

T IR ST EWA OMM OW SN BOD WS

P ]

Positioning the Signal”. (Page 21)



3.5 Inputting the Signal J o == S s
ey . —— O G o ij Lo

Receives the signal. Use the standard probe or the coaxial cable for applying the signal.

# Connecting the probe

e The attenuation factors displayed on the screen for the each channgl are automatically corrected by

using the standard probe $8-080R or the optional 55-081R.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm -y
i

€ Grounding ¢ Loading effect i

e Comnect the oscilloscope ground For the accurate measurement, it is !

and the device ground under test. important o minimize the loading effect. }

@ Connect the signal ground as short Using the standard probe S53-080M is j

as possible with the probe ground. generally the best solution for this. i

' inpul RC without probe: 1MQ25pF £ 2pF !

input RC with probe: 10M{i14.5pl approx. :

f

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM v




3.86Coupling the Signal

Couples the input signal. In many cases, the DC coupling the best o (0\ ©]© (3 0

choice, since the DC coupling eliminates no signal component. When you measure a small signal amplitude
having a large DC offset, use the AC coupling to eliminate the DC level. You will abtain the ground roeference
leval by using the GND coupling.

DC coupling CH1, CH2, CH3, CH4
€ Key operation

;!\C nC :
Se‘gg’”g (LED indicator lights)

% Operating procedure

l\(_ &

(1) Press the [jj:j key and select the DC coupling.
¢  The CAL signal on the screen is displayed above the
ground level.
---- 4 GND lavol

oo : n

0.2 ¥ .2ms
AC couphng CH1, CH2, CH3, CHA4
% Key operation

iacoc: [ incpe

39‘%'“9 (LED indicator fights)

€ Operating procedure R ;
~ = TAC BC

@) Press the {ﬁj key and select the AC coupling.

e The CAL signal on the screen s displayed symmetri-

cally over the ground level,

" 4—— GND level

CH1

2 ; Ust y
GND coupling C?—H CH2
¢ Key operation

S%??tlng {LED indicator lights)

| GND "
€ Operating procedure D Press the; - J key and select the GND coupling.

@ The GNEI) Coupimg shows the ground reference lavel on
the screen. Knowing the ground level, you can measure
the DC offset level of the signal.

20




3.7 Positioning the Signai o

T e s
i} = iﬁ.."!
- ) el R} i o B 1
L [ o || (o i £ Fow ]| [ e
Q @] ] =
8 i 0 e I e e E.J oo i s s o |

o
O ] F) A @ A

Moves the signal up and down on the screen o obtain the desired waveform position.

® Key operation

3O

Positioning
Signal
€ Operating procedure
A S N @O Using the EO knob, position the signal.

CHIZ
0.2

R ERRRAR L dsl s
1
!
L
1
1
I
1
]
1

When you activate the AUTG @ Pushingthe §(7) knob of the CHH

SETUP function by pressing the or the CH2 increases the vertical
AUTO SETUP key, you may not sansitivity five times, and the LED
move the signal in some range of the indicator lights. Pushing the go
EO contral _ knob. In this case, knob again turns to the normal
rotate the g contral knob further sansitivity.

until it will be in action again.

[ P T T T R e —

S oA wee s me mmn GwDa T oo D SR GO GTOM SRR GO GSSM S Sw WM GGOU RREH  Sn SSNo DO SR DO GIDD MOD SEGN S BARY e Smm S mme e SGNe MORE RIS ENSR  mwm mma



|3.8 Inverting the signal

[} N | E————
£t HOALIRIICNCD

0g 00 00

Inverts the ©H2 signal poiarity to the negative polarity. When you use the CH2 INV polarity in conjunction with
ADD vertical mode of the CH1, the differential signal between CH1 and CH2 is displayed on the screen.

€ Key operation

Denz CHZ
NV

Selecting Polarity
(LED indicalor Eghts at INV mode)

% Operating procedure

CH2 normal display D Press theg [TRY ) %key and the signal display is inverted

against the center horizontal screen.
The LED indicator lights and the message on the
screen is displayed at the INV mode.

® No trigger polarity changes at the CH2 INV or

normal polarity.

[CH2 A
0.2 ¥ 0.2ms

@ The "] " mark alongside the TH2 sensitivity

CH2 inverted display
SR, shows the CH2 signal is inverted.

CH2i ™ A

22




3.9 Limiting the Bandwidth

[. (3 )]
U {500 R b | ol o et
,1 {ak o Fomn] [y Ikt i [ 7 |t e

e e e v ] e G e

Lirnits the bandwidth to the 20MHz and reduces the high frequency noise accordingly.

% Key operation

HPE T ! MMz |

Setling i ;
20 MHz BW {LED indicator lights)

€ Operating procedure S ;
{ 20MHz

D Press the: i key and set the 20MHz BW mode.

& The bandwidthis limited to the 20MHz.

23
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3.10 Selecting the signal o = F Y ERIC
[ “ ]
VERT M ODE C {3 caeacaliea r_‘um =
Ie) l':J EAC THLI LA LI IR (3 £
3 {0000 wBe] e pe w60
o Jogogpoolo
(] ) f _‘['T.} l..[E'ﬁ] TR EH|LG RAECD
o l°] @] ©|@|©]e
fem1] jcHz) {cuzi {[cHa]
Selects the signal channel to be displayed,
€ Key operation
VERT MODE
[crt] fcnzj [cH 3] {CH 4]
Selecling {LED indication lights)
Display channel
y
L 2 Operating procedure
p < @ Press the appropriate key lo display the desired

24

channel,

indicator.

A channel off.

® The selected channel are shown by the

@ The active channel is indicated by the lit LED

Pressing the each key again turns the specified

- channel number displayed at the bottom of
the screen.
At least one trace is always displayed on

the screen.

|CH s

CH2 D

CH3IT CHAD

5 iy

% my

G, 1 0.9 V]
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3.10 Selecting the signal
VERT MODE

380
30363

o 3
=t [
ST Lae) e R

o[RS  J

.' ]
01
\{:., @

iADi)

4 Preliminary setup

Apply the signal from the generator {e.g. lwatsu
5G-4111) to the CH1 and CH2 inputs.

OO

g - i.J { AL [3 i -
@ermrinm fannng

& Signal frequency @ 1kHz (\ﬁ’ ©

® amplitude 1 0.4Vp-p \%f)

A A

§% v

SN ,

w.//
R T B A
| 2 1.2V : 3 0.2ms ;)

€ Key operation

VERT MODE
ADD

Selecting  (LED indicator lighis}
ADD

% Operating procedure
{app]: Sum display with the CH2 INV off

(D Press the [(2BB) key and select the ADD mode.

7N 7 .

/ \ The added signal is displayed on the screen.
R\
A\ / o |
\J i NP 4 ® When you press the CH2! Ef"ﬁ"?:} key, you can
T R Ty e ! - make the differential measurement at the ADD
W B.?”V.'; f},z‘am ks . 2ms J

mode.

(358) | (mwy): Differential display with
""""""""" the CH2 INV on

e ™

[TKI - T Y b A
1.7+ 0.2y 3 0. 4ms

25



3.10 Selecting the Signal o l—°1"22 Ho[ ©
’ a3
VERT MODE o L‘_:_}l}ll[:] 1:1(:3s:1Cj
o Saugoaan
£ Cpie LA
0 JOECAC
[ézf_} mHUP (2 ___t:_Jl r:_ ((1? )t)j

Selects how to display the multi-channel signals on the screen.

® Preliminary setup
Set the oscilloscope to the multi-channel display mode by pressing the VERT MODE key whose channel you
want to dispiay.

ALT display mode

% Key operation

VERT MODE
AlT
Selecling  (LED indicator lights)
ALT
% Operating procedure
r \ @ Press the (ALT) key and select the ALT display
alt mode.
CH2
] i
i i i3
c!z' CIHE3 CHid "!
L W t“ Y U,!wml 22 ciia
CHOP dispiay mode
4 Key operation
VERT MODE
Selecling (LED indicator lights)
CHOP
% Operating procedure
! @ Press the key and select the CHOP display
o mode.
— et €112
i
1 i Cit3
3 1
o1 T?“‘ Y i A ~i A )
L 3.5V 10,54 iy 0.5 32, (JHa
The CHOP multi-display mode is i
advantageous for displaying the slow ;
speed signal. |
i
i
I

m_-_-—wl——u“ﬂmmmwmm“wnm_-———_m—nmmmmmmn—wj
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3.10  Selecting the Signal o

VERT MODE ) — o
o [ R

L3I B

S IR

© o

(i) 0

Allows you to display the signal m the X-Y format. _— S —

The %-Y display mode is useful to display the Lissajous | © ] C ( f(q[,_.
pattern or voltage-current curve of the semiconductor 8 aaj; G000l o s ; ,
characteristic. O LLJ, i Lf: E:LJL.JTL?ILJ P, L__
€ Preliminary setup 2 L@IOIO|0e)i=
Apply the sine wave signal from the generator
{e.g. lwatsu SG-4111) to the CHI{X) and CH2(Y) inputs.
Signal frequency  : 1kHz
amplitude 1 3Vp-p
€ Key operation
f VERT MODE
Selecting  {LED indicalor lights)
g X-¥
% Operating procedure @ Press the key and select the X-Y display mode.
( ‘ ) The controls for the X-Y mode is:
X axis Y axis
Input CH1 CH1, 2, 3, 4, ADD
vouison arv o
O e O4
Deflection
5% =B
factor ‘
Sensitivity o 0.5Vidiv CH3§U.1V osv:
input signal ~ :  Sine wave N
“““““““““““““““““““““ 3 Sosiion <o |CHICH3
AX 2BV L AV |Z 80TV AL O CH2CH4

® The cursor vollage measuraements for X and Y :
axes are available in the X-Y mode as well. i
: !
40 T IR SN Sy, Sy ® Different waveform with same frequency ]
- K ¥ l
i
A ] i
; ; i
H H
: : i
: ; |
[3 E
[ TP, S—— i
= @) ‘;{}’, {a) Sina vs. (b) Sine vs. {¢) Sine vs, ]
or . ! triangle square ramp ]
waveform waveform wavelform _}



3.11

Changing the Signal Amplitude

CHi1 CH2

'VUE TQ’DN‘

jcm)

& (@)
O
d [} o
O CImifiae s
o £; rrIsorInE)iE s o
CF 03 CACIEIeS LA Bl
O {‘) IS
) . @ | [,
MOLTSIDN = 13 © (@ (@
[‘CH 2 ——

Changes the signal amplitude to oblain the appropriate size. The deflection factor is displayed on the screen.

You can change the amplitude continueusly by using the variable function (UNCAL).

% Key operation

CH1 or CH2 VOLTS/DIV

vmrsmlv

Setting

;V()LTS.I'DI\I;>

{LED indicalor lights} Selecting Deflection

factor

& Operating procedure

o

i
l
|
|
i
!
!
!
l

~

<& VOLTS/DIV

@

@

= O

n i M EMAO ETM WRNR AN DTN M M e bmes Meon DOR  oWOR GGM LI 0T CHRWI MRW M e S SO WOUN NDWE GUNR SR OWOR SR G g ko s VDR RRRT RO RO e o s o

ne peint advice

CH2 VOE_TSIBIV.
# The selected LED indicator lights.
Using the @ RANGE knob, select the deflection factor.

UNCAL (varuab e functaon)

Pressing the 5"0[%51,_”}" key or the VE%" key sets the variable

function.

® The UNCAL LED indicator lights.

Using the@ RANGE knob, changes the amplitude

continuously.

Pushing the RANGE knob sets the amplitude change by

step for coarse adjustment,

® Counterclockwise turn of the @ HANGE knob before
pushing sets the step variable for amplitude reduction, and
the clockwise turn sets the amplitude increase  step
variable.

® The maximum variable range is 2.5 times or more of the

deflection factor.

e

\

2 In the UNCAL mode, the “=" mark is displayed

on the screen along@de the defle tnon factor.

V{)L l'ﬁl()l‘f

# Pressing the key in the

@ key or the oz

UNCAL mod@ rei@ase the UNCAL mode

@ Setting the UNCAL mode, the signal amplitude

is changed by the variable ratio set at last time.

S



3.11 Changing the Signal Amplitude =

‘,] (] l..:] 3 . .

o L2 ED L3 e e L
0.4V 05V 0
: } H [&]
[T —— ; 1

Allows you to display the signat in the appropriate amplitude.

% Key operation

oy 05

Selecting {LED indicaior lights)
0.1V/div or 0.5V/div

% Key operation

. . “ o .
DAV 0.5V

[ -
@ Press the — key and select the 0.1V/div or the
0.5V/div deflection factor.

s The selected LED indicalor lights.

m-..-nm-mmmmmmmmw—mmmmummmmmmwwmmmmmmwmmmm.—-n—mmm-—m\

| One point advice No variabie function is available for

the CH3 and CHA4.

mema woaR wewE Gem oG GeRs T
o b meen o SN Roe GO Swen
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Generales the sawtooth signal in either case the oscilloscope is triggered or not.  Tnggering the oscilioscope

] :
LY (sweep MODE) o

3.12 Selecting the Seep Mode o == = ; ‘;___fgml
. o) f I");
o [‘ =]

provides the stable display, and not triggering the oscilloscope provides the free-running sweep. The AUTO
swaep mode is advantageous in the normal measurement. Use the NORM sweep mode, when your signal

frequency is below 50 Hz or you do not want display the trace at the lack of triggering.

% Key operation

ﬂ
(SWEEP MODE)
é_
ji-a)
Selecting  {LED indicator lights)
AUTD
L #

€ Operating procedure

Free -running sweep display of the CAL signal (L) Press the; 5 (SWEEP MODE) key and set the

b AUTO mode.
{2 B 10 A‘
b2y G2ms | j

Triggered sweep display of the CAL signal

(£ ETRaN TR
\_ o2 v )

A e e U T e GenE bW bwtsk S GRS Geen AT NN GG M (ORN G GVl e Gy GG et b G b bon Doen ONGE OOW GO GGm Gm N OO G GOOR SRR RGGD S mome

® |t is necessary 1o adjust the trigger
fevel to trigger the oscilloscope.
Use the NORM sweep mode when
your signal frequency is below 50 Hz.
Use the AUTO sweep mode when

D eoes  pmre eew mme ommon

you want to check the ground lovel.




3.12 Selecting the Sweep Mode ¢ ! G s
© FERA0 ml ! : :‘l
o ] L,,is Py WY o I I

L I SR g

i oo
Lipitd e pofiea poltes cafea

o () E(f‘)} H O (O ey

Aliows to display the signal only when the oscilloscope is triggered. The AUTO sweep mode is advantageous in

| (SWEEP MODE) ol

the normal measurement. Use the NORM sweep mode, when your signal frequency is below 50 Hz or you do

not want to display the trace at the lack of triggering.

€ Key operation

i A
(SWEEP MODE)
['Z“
Selecting {(LED indicator lights)
NORM
S o

€ Operating procedure

(1) Press the i

& Noirace is

. {SWEEP MODE) key and set the NOBM mode.

available on the screen at the lack of friggering.

[ 3 et i A

1824 0.2ims J
rmmmﬂﬁummwmmwwMmmﬂmmmmmmmmwmmmMmm_mmmmmwmmmmm—nﬁ

One point advice Use the NORE sweep mode when

your signal frequency is below 50 Hz.
e Use the AUTO sweep mode you want

1o check the ground level.




3.12 Selecting the Sweep Mode olf

R ' o  F—
(V]! (SWEEP MODE) o N LR G
g@ 3 [E‘ [ ["_"3_{"_! E E__[':E ‘,'3)‘('3 w3
= o] ﬂ?j]r @J’ @) ©]e

fn the SINGLE sweep mode, the signal is captured once by the triggering at the oscilloscope ready. Until you set
the oscilloscope ready again, the oscilloscope wilt not be triggered. Therefore, the SINGLE sweep mode is

advantageous for capturing the single shot event and taking the picture of the signal,

# Preliminary setup
l.et's suppose the CAL signal as the single shot signal. Do not apply the CAL signal until the instruction for

applying the signal.

€ Key operation

7

(SWEEP MODE)

@::i RESET
H H secoesnfan. H H
Selecting  {LLED indicalor lights) Selecting (LED indicator lights)
SINGLE READY

# Operating procedure

(SWEEP MODE) key and set the SINGLE.

@ Press theg g,; key and set the oscilloscope ready. The READY
LED indicator lights.
e  Apply the CAL signal.
; The trace sweeps once with the TRIG'D indicator on, and the
_ el ¥ B s | ) READY indicator goes off.

: ltEsE:';E »}
¢ Pressthe [T ]! key to sel the
oscilloscope ready.

B I T

mmmmwmmm—:m“mmm!ﬂj



3.13 Enabling the Trigger Selection

o 1=
ld
. O EHesrnajfricc
A o ;_;uucs cacrcrmelie o
[APMWJ i MODE o L = N il‘kl"il:}
HE S H F
™ ()'
1) e ur:rag =Y
o H ) () ®)

Enables the A or B trigger rode selection. After enabling the trigger mode selection, you can change the A or B

trigger conditions enabled by this selection. See the following pages to change the individual A trigger condition.

The B trigger selection procedure for the source and coupling is described in this page.

® Key operation

Pooa A
Pos B
Selecting

A or B tigger mode (LED indicator fighis)

% Operating procedure

LY 0758 ns

CHID
0.2y

LS

X m

15

® 6

B trigger selecting menu

Fi: F2:

B souRCE B COUPE
-] BURS m‘i ER ; eg{

i e

3 e

¢ Selecting the A trigger mode

e

1) Press 1he§E:]§;MODE key and set the A trigger mode. The

selected LED indicator lights.

(Z) St the A trigger conditions according fo the instructions in the

following pages.
e Trigger conditions : Trigger source, coupling, slope, level

;5 < Seiectmg the B trigger mode

Press tbe; [:3 ;MODE key and set the B trigger mode.

Prass thehiiij"iiey and select the B trigger source.

The —* mark alongside the trigger source shows the selected
trigger source.

Pressing the (F17] key each time sets the next trigger source in the

sCreen menu.

(3 Press the (2] key and select the B trigger coupling.

The -» mark alongside the tigger coupling shows the selected
trigger coupiing.

Pressing the key sach time sets the next trigger coupling in the
screen menu. SR

To exit the B trigger selection menu, press the i:j key.

The procedure for setting the B trigger slope and level are the same
as for the A trigger selection.

memmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmwmmmmﬂ

1 One point advice

(e

]

Selecting the A& or B trigger mode ® The trigger source and coupling LED |
does not change the & and B tngger indicators are off during the B 1

conditions.

trigger selection.




3.14 Selecting the Trigger Source o s ECH R (G
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With the VERT tUigger source, the trigger signal is selected from the vertical channe! assigned by the VERT

MODE.
Therefore when you display the signal trace on the display, # is not necessary o select trigger signal to obtain

the stable display, since the trigger signal automatically set to the vertical signal on the screen.
The A trigger source selection procedure is described in this page. The B'tr'igger source selection procedure is

described in the “3.13 Enabling the Trigger Selection.”

% Key operation

(SOURCE)

Seiecting  {LED indicator lighis}
VERT )

& Operating procedure

o \ A
‘ D Press the - (SOURCE) key and select the VERT mode.

CHET ] A
LA B.24ns J

Iﬂ!mmmmwmmmmmmmmmwmwmmmmmmmm

One point advice

Avoid to use the VERT trigger source
in the multi-display mode of CHOP
and ALT.




3.14 Selecting the Trigger Source o

Cil_ {SQURLE)

7

L3R, CaeD L CIfe
DO O g

it is necessary to trigger the oscilloscope to oblain the stable display on the screen.
The trigger source can be selected from the four signals of the CHT, CH2, CH3, and CH4 vertical input.
The A trigger source selection procedure is described in this page. The B trigger source selection procedure is

described in the “3.13 Enabling the Triggor Salection.”

® Key operation

Selecling {L.ED indicator lights}
CH1, CH2, CH3, CH4

€ Operating procedure

i . A
| 6.2V : 02ms |

memmmmmmmmm_mmmmmmmw-—mmmmmmmwwmwmmmwmm—umm-—mm}

One point advice ® You can select any trigger source

regardless of the display channel.




3.14 Seleciing the Trigger Source

4 I3
fnc | o I s g}

(23 {SOURCE) ) Ep=Inions 1 et )
T Bl ; 316
o i * ek Lo}

oo

Triggers the oscilloscope with the line frequency. The LINE trigger source is advantageous for checking the line
valtage, ripple voltage, and other voltages relating line frequency. The LINE trigger source is only available for

the A trigger source,

€ Key operation

i %
{SOURCE)
Selecting  (LED indicalor lights)
LINE
" 4

€ Operating procedure

36



3.15 Selecting the Trigger Coupling

3 D
(e

OV {COUPLING)

Aliows to select the suitable trigger coupling for the measurement.
The A trigger coupling selection procedure is described in this page. The B frigger coupling selection procedure

is described in the “3.13 Enabling the Trigger Selection.”

€ Key operation

7 3
{COUPLING)
[rw]
Seleciing {LED indicalor lights}
FiX, AC, DC )
L

& Operating procedure

D¢ coupling.

® FIX. automatically sets the AC coupling and the TRIG

LEVYEL to the near ground level.

il ' g This function is hands-free mode for the triggering.

0.2 4 L Gms

® AC . rejects the dc offset level from the trigger signal.
Below the 100Hz frequency triggering may be
difficult since the trigger signal amplitude will be

attenuated.

e PC . passes all the signal components.

37



3.15 Selecting the Trigger Coupling

gaic oo e polies e

OO (@

Occasionally the trigger signal noise may cause the triggering difficult to obtain the stable display. Use the
frequency rejection coupling i reject noise.
The A trigger coupiing selection procedure is described in this page. The B trigger selection procedwe is

described in the “3.13 Enabling the Trigger Selection.”

% Key operation

#

(COUPLING)
{a)
Selecting (LED indicator lighls)
HF REJ, LF REJ
, v
€ Operating procedure
T
Input signal (1) Press the [Lf?:] CUPLING) key and select the HF REJ

or the LF REJ coupling.

\l o HF REJ: attenuates the signal components above the
= 10kHz frequency.
s LFREJ: atienuates the signal components below the

AN

/) x_w_,_“‘\-; —

Incorractly
triggered dispiay by
noise

10kHz frequency.

Stable triggered display

38



3.15 Selecting the Trigger Coupling

- EpSu NG

8] ‘:-,] v e e

o H CAL
COUPLING £ L3I0 L3 ey 200
( ) 8] Ef‘ [ R-1S)

D £aje e

= cLs

Allows 1o trigger the composite video signal easily.

® Preliminary setup

bl ik

i 0
Apply the signal from the video signal : n}

generalor into the CH1 input.

s rnnnnoofTE

2 @‘ [ ol o)

Rl

€ Key operation

(COUPLING)

Selecting (LED indicator lights)
TV-V, TV-H

€ Operating Procedure

- JROSR .,

- e
@ Press the! g (COUPLING) key and set the TV-V or the

TV-H coupiing.

e TV-V . allows to trigger with the vertical sync pulse
of the video signai.

Gl A I
LR 4 rii-h]

- @ TV-H : allows to trigger with the horizontal sync
pulse of the video signai.
LH -~ i3
WAL Fops y

T T T T TS m e e ~T
; ne point agvice o When you set the A trigger coupling ;
i to the TV-V, the B trigger coupling is i
{ automatically set to the TV-H §
| coupling. i
] H
! !
U e e o e mm s o e o o ST — S e e o e e e s s e



3.16 Selecting the Trigger Slope o =

H _— B S]] e
()i SLOPE o OO
L : © {".‘J/L‘.} o g T w3
@O0
Allows to trigger at the positive or the negative slope.
@ Key operation
4 ™
S1.OPE
N
Selecting (LED indicator lights)
+/ - )

€ Operating procedure

) - ‘ e
@D Press the ——: key and select the + (posilive) or the -
{negative) slope.
® The signal is triggered at the positive siope.
R A

L Joay : 0gms |

® The signal is triggered at the negative slope.
CHYHT i A
9 0.2\ . O.2iras )

40




3.17 Adjusting the Trigger Level : m—T

<@> TRIG LEVEL
=

: [j (3 @ (3
7 9
= - f]
EMemmdoicacs [
Ej eI mearlics oo

O3 meaed B man G o
SfOE0EO 00
cxlea e enllos eafes offes

PO OO O ]o

Allows to trigger at the desired trigger signal level. It is necessary to trigger the oscilloscope to obtain the stable
display.

€ Key operation

TRIG LEVEL ]
©)
- ¥
Adgusting
TRIG LEVEL
b, v,
€ Operating procedure
S - . ey Using the (@) TRIG LEVEL, adjust the trigger level.
m"""’“w
- S B —— +
e i T .
& Display with the ten o'clock position of the trigger level
control.
cHYj TR
\__j0.2Y - udps |
@ Display with the center position of the trigger level control.
L] -
CHTT F:
B2 0.9 y

41



3.18 Triggering the A Time Base olf

HOLD O'F; I =) L

S 3 L e I o |

Allows to trigger the complex signal by varying the hold off time.

€ Preliminary setup

Apply the signal from the signal generator o
{e.g. FG-350) into the CH1 input. ©
‘ ) o _
Amplitude ©ouev o |~1 i g
Sweep mode @ CONT SWEEP 2 @f:_)zj |
time ©  1mS : 20000 8 ’L
start @ 1kHz T
stop @ 2.4kHz
€ Key operation
- howore IS}
Setting (LED ingdicator lights) Adjusiing
HOLD OFF Hold off ime
o &
€ Opersting procedure
Display with the improper hold off time
FEY G0 %] | T L P ] e mom e e s e o k03 TD Ry fomc mamsn mees ooed  GUOX S Gmmn Aed M) KD mOW DOWW WGnM DM OO oo WS
1301 :! fm * . 1
o2y Pusl | | {One point advice 1
® Pushing the HOLD OFF key again clear
i Y I
Clear display with the proper hold ! the hold off message on the screen. But |
off time I the adjusted hold off time remains the i
1 : same. :
1 To set the default hold off time, turn the |}
S8 ek A s I il DO : ( @ CURSOR knob clockwise and |
1 oblain the "HO 000%" message on the |
- 1 Y I ; screen. i
poguw || i The message "HO 000%" on the screen
o Pt ; i shows the minimum hold off time, or the |
] normal condition. .
S |

42



3.19 Setting the Continuous Delay

i3

L L Ji.J

A FRALESIF’ E ;O 2
(SOURCE) i : f"'j l'"l [l e I L L
LY J— } « r“n oo
) - 1@ >> olope
The contenuous delay called RUNS AFTER allows to delay and display the signal continuously. In the ALT
display mode, the A and B sweep display will be separated to oblain the clear display.
& Preliminary setup
& Pross theé "_.] i MODE key and enable the B trigger mode selection.
2 Press the DB HORIZ DISPLAY and set the ALT display mode.
€ Key operation
(SOURCE) )
v
a) S (BiY]
Selecting (LED indicator lights) Selecting Aglusting
RUNS AFTER OLY TIME Delay Time )
[M_._J

€ Operating procedure

(HTATE-ANE R A R S AT Y
HAR fBoms  SEus J

(3.5 Y ] Ehms  HEas y

iy

Press the : E:J (SOURCE) key and select the HUNS AFTER

mode.

e The delayed sweep portion is intensified in the A sweep display.

Press the [BLY] key and set the DLY TIME mode.

Using the(o) AANGE knob, position the intensified portion to the

portion to be expanded.

& The following procedure describes how to separate the B sweep

display from the A sweep display.

Press the! : L...w”

key and set the TRACE SEP mode.

Using the (/@ RANGE knob, position the B time base trace

vertically to separate from the A time basse trace.

The B sweep position separated by
using TRACE SEP is always valid
until next position setting.




3.20 Selecting the Horizontal Mode
HORIZ DISPLAY

Provides the primary time base.

€ Key operation

N EE
i £ B o e o)
g £ i e | L]

[ Jow ]
g )

i e |

o - s e

OeGEG

b L JﬂL (a‘ ){)iliré )E)J

o

HORIZ DISPLAY

Lol

Setiing
A time base

{LED indicator lighis)

€ Operating procedure

—

[E15: b A
(.7 W 1 0.9ms

44

@D Press the key and set the A sweep mode.

The selected LED indicator lights.



3.20 Selecting the Horizontal Mode
HORIZ DISPLAY

ieyerelirieara
Heeaoloim oealle o o

b R | [ )

: Ol Wb 5
— . - 5 £ 3_7‘(.‘ AL 5 [ g, 3‘:’:1 o

Provides the delayed time base.

The B mode provides only the delayed sweep, and the ALT mode provides the A primary sweep intensified by
the delayed sweep as well as the delayed sweep.

€ Key operation

{ =
HORIZ DISPLAY
ALY i
Setling (LED indicator lights)
ALT, B
% y

% Operating procedure
@ Press the key or [T87] key and set the ALT or

............ the B horizontal mode.
} ® The selected LED indicator lights.
i T s OO s S e T ® Topdrawing i ALT sweep display
® Botiomdrawing : B sweep display
DL 0.3%ms | I T T
2 e i DR e T T T
[)T;’ .31 Hms
A B
(L2 3 Oms |
The TRACE SEP function allows to @ For the detailed delayed sweep |
separate the B sweep display from operation, see the "4.3 Delayed :
the intensified A sweep dispiay for Sweep." i
the clear viewing. |
/
i
i
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm —
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3.21 Selecting the Sweep Rate Sl Ol

- (]
R -
SECANV & [ e e R v |
H H ] _E 3E7 .,,,...[,:-'.E s juj,..ﬁ._l
LAl slOEOEHO TGO
‘\.'_' it v 1 i § {j!l“t)_[""] L it |

|0 6o

Allows o horizontally expand and compress the display waveform for the best viewing condiion.  When you

axpand the signal, you obtain the more detail of the signal, but you see the shorter duration.

$ Key operation

d A
- O
Selting Selecting
A SEC/DIV or B SEC/DIV Sweep raie
&
% Operating procedure
r <& SEC/DIV
) @
i or the B time base.
& The lighted LED indicator shows the selected time base.
@ Using the RANGE knob, select the swaep rate.
L i y _ §SECDIV G
@ Pross the 7] key again and set the UNCAL mode.
& The UNCAL LED indicator lights.
TN
@ Using the O)RANGE knob, decrease the sweep rate
continuously. The variable range is from the calibrated sweep rate
o the 2.5 times of the calibrated sweep rate..

® Pushing the @ RANGE knob lets the sweep rate change

by step for coarse adjustment.

@ Counterclockwise turn of the BANGE knob before pushing
sets the slower sweep rate, and the clockwise tumn sels for
the fasier sweep rate.

& In the UNCAL mode, the "> mark is displayed on
the screen alongside the calibrated sweep rate.

DSECANY

® Pressing the | rx—jikey in the UNCAL mode
releases the BNCAL mode.

& Setting the UNCAL mode, the sweep rate is changed
by the variable ratic set last.

& For the X10 sweep magnification, see the *3.22

o £ens cemn T g pem @R GRS W

Positioning the Signal Horizontally




3.22 Position the Signal Horizontally eyl O
3 - . o}
=2 ET SN
O {i LALG ] UL TR e 108
togogo o8
POFIME £330 U e sl o) e

The display signal is positioned and magnified ten times horizontally for the best wiewing.

€ Key operation

e 3
O
Adjusting
Horizontal position y

& Operation procedure

<as
) @D Using the O knob, position the signai portion to be
- magnified to the horizontal center screen.
- .
bl |3 @ Push the O knob and magnify the signal horizontally.
..... i i _
- - # Sefting the horizontal magnification turns the position to
Rl ] TR the fine positioning automatically. With the fine
.2 M 3 A linss J
position, the signal will be positioned in the fine steps
but in narrow positioning range, or one tenth of the
- normal pesition range.
i ® Pressing the F'“”']g key releases the fine positioning.
‘E ' 1 “ I W— o i S A
0.24 : 10 pus
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3.23 MENU

1 {MENY)

® The oscilloscope provides the voliage and the tame cursgr measurements, the calendar/clock function and the
auto calibration.

€ Menu Tree
- TiME 1 AL, 1AL (della time and frequency) {P. B2)
{time- — PHASE (phase) {P. 53
& Menu mode — measurement) [~ BATIO (period ratio) {P. 54)
e — PULSE TIME —E Tr, T . _(rise and fall time) {P. 58)
DUTY  (duty ratio) (P. 680)
- COUNTER ON/OFF '“”"E FREQ  (frequency) (F.62)
PERICD (pericd) (P. 62}
— AX (X axis delta voliage in X-¥ mode) {P. 82)
—VOLT — AV (delia voltage) (P. 64)
{voltage-
measurement) I~ AY % {voltage from ground) (P. B85)
— ¥ RATIO L. % {voltage ratic in %) (P. 66)
dB {voitage ratic in dB) {F. 66}
— PEAK - BC {DC voltage) (P. 88)
+PEAK (pius peak) {P. 69)
- PEAK (minus peak) {P. 69)
P-P {peak to peak) {P. 69;
GATED PEAK {(P. 70)
{peak in the speciied period)
— MEAS'MT CH (measurement channel selection) (. 65}
— AY (Y axis delta valtage in X-Y mods) (. 82)
— BUH r~ DATE DATE DISP ON/GFF (F. 72)
(misceiianeous {display on/off}
— DATE ADJ ON/OFF (P.72)
(calendar/clock setup)
I~ COMMENT — 7 CONMMENT DISP ON/QFF {P. 73)
{display on/off}
— COMMENT ADJ (P. 74)
{input commaent)
~— ALL CLEAR (P. 75)
{clear commeanti)
— SAVE {setup save) (P. 78)
— RECALL {setup racall} - {P.77)
— CONFIGURE  (cursortrack-position mode, peak {P. 78)
measuremant adjiusiment)
— AUTO CAL  (auto calibration) (P. 81)
& OFF menu MENU ON/OFF  (menu display off) (P. 49)
~ MEAS'MT OFF  (measurement off) {F. 50)
— EXIY (abort and oxdt) {F. 49)
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3.23 MENU (MENU)

Tha basic menu operation is described in this page.

i NME
FlwoLr
L st
&?:;3 < MENU

9
[ iy e {0 -
(i Fe

L o T AT 4 e T |

el
O
f','}_ EEfT

NO|O)g

< Selecting the TIME, VOLT, or SUB menu.
m:1!&~ 1]
| e L (7] D Press the [T (MENU) key. Each time you press the
et B [} (MENU) key, the TIME, VOLT, and SUB menu
PULSE TIME {4}
cotmereh oo S displays are selected successively.
meabmrlors | |- (FE]
: ; @ o select the measurement in the menu, press the
.
RETe function key which represents the desired
BvoLr
) &E% - ME;‘W measuremeant.
............... ol
av bl ooEm : @ The underline at the measuremant menu shows the
GvRaT) T measurement selected.
feaw| |[--[E4]
IMEASUMT C VMUDc 5] <> Using the OFF menu.
MEATMT OFF] o -(EG]
J @ Press the (351} key and set the OFF menu.
[
[E‘fOI.T . .
1 i?ﬂ)é}ig«a— MENU ¢ o turn the menu display off for taking picture, press
Hase | EL) the MENU ON/OFF key.
COMMENT - [¥FZ}
i & To quit the measurement currently selected, press
. Nf; ’:;' o the (¥37] MEAS’MT OFF key.
R Alri ;J ml..r «[FE]
® [f you accidentally bring up the OFF menu and you
want 1o abort the OFF menu without doing anything,
:: i:?::r L_gj_j press the [F5] EXIT key.
: ' [EZ
BN CRND U N N U T i s s .
--[EF4]
X PSS
8]
L O]
Attt TTTTTT T T B
: ne point agvice o e suB menu, the [GiFJkey is not :
i availabie. i
! i
i H
i i
i i
O et




3.23 MENU J [T (MENU)

3
[T Rie =)
S EHEIEI IR B

Ol l

1 EACACT CACILI0G

OesossS ol
8 (5.4 Lo e L3 T
o] )OO ) e

This section describes how 1o complele the menu measurement.

. < Completing the menu measurement by using
ppene AR the (751 MEAS’NT OFF key
miase | - [F2)
[T R AL
S () Press the (F51 key in the menu and set the MEAS'MT OFF.
U SE B8 Al
) w - {E%]
(5] 4—
e ¢ Compieting the menu measurement by using
! the PREVIOUSE MENU function
T W o B _
ae o feJis] Press the {76 | key when the [15key represents the
o PREVIOUS MENU message in the menu.  You will obtain
[ Ej‘j the TIME or VOLTAGE men.
: -z
npviohs Mpy | Lo 5] € .
g 'R @ Press the key in the menu and set the MEAS'MT OFF.
A
— N e < Completing the counter measurement
PEWIO P
- e _
off i et s (D) Press the (18] PREVIOUS MENU key in the COUNTER
” N worh onurt | 7] measurement menu and bring back the TIME measurement
; PO Mg | (6] menu.
(@ Press the COUNTER ON/OFF key and set the
IRRERRE R COUNTER OFF,
e - {FT]
_P} A&E o [EZ]
"""" T T wAve | feF
1 ; i Mi ROIYY
T ([}jll\;li-. .s}N;.(Vp}:l. ---[F 5] #—
i
-
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3.24 TIME MENU (1 (MENU)

Activates the della time measurement including the reciprocal of the

delta time.
When you set the ime curswrs to the one cycle of the signal, the frequency measurement is done by reading the

raciprocal of delia time.

€ Key operation

MtNU prsnssssniaen : oy .
R B B N @ —_— 2 (/5

Selectng Setling Positioning Posilioning
TIME At TAL CURSOR 1 CURSOR 2

& Operating procedure

B vom s o b s G b o mas wn o ol

1 ] e (1) Press the 7] (MENU) key and select the TIME menu.
) ) o [F3] _@ Press the% Fi] key and set the At, /At measurement.
........ do SR - :
R v e B @ Press ‘{he E “:} key and set the CURSOR 1.
coprer-mmor|--<(3) @ using thn(@ CURSOR knob, position the CURSOR 1 ( | )
(I ASYES Sty N B
T T tothe measuremem reference point of the display waveform,
L1 a2 J ( ; """
® Press the ] key and sel the CURSOR 2.
p © Using the (O CURSOR knob, position the CURSOR 2 (} )
[ B R to the measurement point of the dispiay waveform,
,, ;’Az % s Pressing the @ CURSOR knob forces the cursor to
T e e | e jump one division. The jump direction is set by the last
i N = 11 CURSOR movement direction.
S _ L ta ®  You can read the time difference between the two cursors
L R by reading the CRT readout at the top-right comer.
SOne point advice Tvorn
i @ The measurement result will be a @ |If you press the [~ key in the TIME
i nagative value, it you position the measurement ":'nod‘é, you will not
: CURSOR 2 to the left of the CURSOR access the TIME cursors. In this case,
i 1. oress th@{ key.
g ® When you set the ALT swesp mode, ® The inteffial ~ processing rounds
I ihe A sweep rate is valid for the TIME Measurement value and may cause
! measurernent. the difference between the At and 1/A1
i value.
52
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3.24 TIME MENU L] (MENY)

I
]

il

LAl
O A
cflea e oo

0o

Activates the phase measurement.

€ Key operation

MENU ................. ‘ ; ................. —. ——
e e B @ It Q ) — ) — ( 9
Selecling Setling Positioning Posilioning Salling Pasitioning

TIME PHASE CURSOR 1 CURSOR 2 REF CURSOR 2
€ Operating procedure
_________ - ] (1) Press thel {MENU) key and select the TIME menu,
At A K[Ij}
Timssed Lorrm @ Press thel £z ] key and set the PHASE measurement.
1O B 3 press the [ key and set the CURSOR 1.
TR TV N R ) LTI
) coldrpgor |--{F5] @ Using the ( @CURSOH kneb, position the CURSOR 1 ()
S A e ~EE to the start of the cycle.
(0.2 B.2ms ;\_N €2 ’
& Press the | : knob and set the CURSOR 2.
PHASE 0.6 s (:\) )
: el g ® Using the C,) CURSOR knob, position the CURSOR 2 (1)
: T W to the end of the cycle.
-[£33 _
- @ Press the (773 REF key and set the one cycle assigned by
i : EEJ the two cursois as 350° phaso.
o P mptop e Ll ® Using the ( O’) CURSOR kiob, position the CURSOR 2 (})
S s S ] :
= = ~ to the measurement point.
- it A @ Prassing the )CURSOR knob forces the cursor 1o
1 A ~E jump one division. The jump direction is set by the last
B I cursor movement direction.
(3
- [FA] "e The phase measurement is displayed at the right and top
: 0 W e e corner of the screen.
i priviobs s o [FE]
- o] ]
WREEY P! 0.2 |
(Gne point advice o R
: e The measurement result will be a # If you press the [ ]gkey in the TIME 1§
negative value, if you position the measurement ‘m{)déﬂ, you will not
! I
i CURSOR 2 to the ieft of the CURSOR access the TIME cursors. In this case, |
| ’ ho | T I
i . press the f i



3.24 TIME MENU {7 (mENY) =
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Activates the periad ratio measurement {o the reference period which is set automatcally.

€ Preliminary setup

Apply the signal from the signal generator, e.g.
bwatsu 3G-4111, to the CH1.

Freguency : tkHz
Amplitude  : {1.8Vp-p

& |f you want to undo the AUTO REF function, press the [11] FORMER CUR POSI
key.

® When you are in the following conditions and set the AUTG REF function, the error

message will be displayed. Follow the error message and aclivate the AUTO REF

function.
Error condition Error message
CURSOR 2 will be out of screen, CHANGE A TIME
CURSOR 2 is within 0.5 div from rightmost scale with the Back CURSORA
signal displayed less than 0.5 div period.
HORIZ DISPLAY is set 1o B. SETH A or ALT

¢ The reference period is set 10 the period of the A irigger sowrce signal selected by

SOURCE key.

Bems mwme men  GREE GGG KNSR Bekn Semn G Buh NS Dot Gion  rem Gmc Gooe Gm mem mme Semn mmmm
T AN G B ohne DN ol bmm donn oo Mmoo Gmn s kmn bGn e Sod Ml G s

the
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% Key operation

TRIG
sozﬂf:ﬁ MENU - ; _ .
o ] - P O P O
[p— P o C::] e F3 w—g- £3 - L1 el ( o s
Selecting Selecting Selling Setting Posilioning Positioning

CH1 TIME RATIO AUTO REF CURSCR 1 CURSOR 2

N

% Operating procedure

_____ @ Press the | (SOURCE]) key and select the CH1 trigger
+ source.
4 \ [;f \ The CH1 trigger source signal is set for the reference period.

¢ \ > / ¢ \“ . AK

\ ’( CORI 1;‘!

= {2) Press the (] (MENU} key and set the TIME menu.

Sy
LA

i : toms | ] @ Press the (2] key and set the RATIO measurement.
( AR . Press the L2 ] key and set the AUTQ REF function which

T RANO | [ [T11 _': sets the cursors 1o the reference period aulomatically.

+ P R p— :

' : RAANL REF K’ P2

RN f N\ g Lmm (Increase the frequency of the input signal. )

! \ ‘l'JHME‘ Ty # [

1 ,, ' I weafF G = 1

: \\/ : \\.,/'/ ) o () Pressthe: 1 key and set the CURSOR 1.

! i prbwiols mppay | |- EE] ; A
i b= b {8 Using the ( ) CURSOR knaob, position the CURSOR 1 (1)
- N : :' to the period start point of the measuremend signal.

L)

adno | - [FT)
11 (i . @ Press the | .
/{\\ i o | Lz @ Press the A
\ 7 f \ . o ae - [F3] ] __(3 - ;
WARE A XM! s | | Using the (ﬁ_) CURSOR knob, position the CURSOR 2 (! )

BRaiit: 1oy8%

key and set the CURSOR 2.

-;-__-_“.m.n_:\___,

\J ; / \j - [75 o the period end point of the measurement signal,
i ] PREVIOWS P N;,l R _;]:‘ 3
ey L s : ® Pressing the <) CURSOR knob forces the cursor to
jurnp one division. The jump direction is set by the last

ARHN EL2% cursor measurament direction.

® The period ratio is displayed at the top-right corner on the

screen.

CHIL T A
0z ¥ 0L Zms

55



5
1 One point advice .

i ® If you press the key in the

I TIME measurement mode, you will not

: access the TIME cursors. In this case,

] press the§ T key.

| L)

3.24 TIME MENU L_J (MENU) o
. O
[F37) o

fis] Py
= (O] e e ] B s v w3
o]

07 EIE e e

9]

Ll

B

= ® [ (3
il I o
RN - E| T o I |

GG

E Ry
3 l ‘l FHER LR ][1
] 19) 1)

Activates the period ratic measurement to the reference period which is set manually.

& Preliminary setup

Apply the signal from the signal generator, e.g. o
lwatsu 5(3-4111, to the CH1. g
o]

Frequency : 1kHz @

oo

s

Amplitude : 0.8Vp-p

56
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€ Key operation

R i S| O

Selecting Setling Posttioning
TIME RATIO CURSOR 1

Ry

e e,
ez O Q ‘ C1
Joum} O — C) 5:1""‘@

Pasitioning Setiing Pasilioning Pasilioning
CURSOR 2 MANU REF CURSOR 2 CURSOR 1

€ Operating procedure

"
At - [F1}
: s Mﬁ)
/ \ SN mj {FT]
bt bk R e ) * et -
\ H \u SE m% < fFH]
N ¥ R
w co Nr}!q@{)zf 5]
sacalbaiiorr | |08
CE - A
A 02ms
p SV
Hanid 1edo%
i who | |--[FT]
¥ ST M e
3 : siERE - [P
I d Ty N -
- AUTC RE
; \ / Ei(mm& LR B, - [FB}
HAVARNRVARE:
! U prbwiogs minyg | |- 00E]
aiis AT
L 07 {31Zms y
s — Ty
1 IAHE 100.0% .
i b aavo | [T
IAVIRT :

sner | Lo (E2)
L ICHREF ]

R &N LYY

T ——
a--..___.)“_.-.-r'
s A

0.2 3 0.2ms

AT 5]

i E ComAno | [T
{ : i {

lf \ 3 / \ 74’:-,%1 R T
: \ ]I‘iJi{ rer | |---[E2D

“)VM“J g st | |-<IEA]

Mg b

PRIVGOIIS MENU —-{Fg]

CHE~ a
0.2 1 Zins

T PREVIOUS MM ~-[fg] F

(1) Press the (L] (MENU) key and set the TIME menu.

Press the (13 ] key and set the RATIO measurement.

Press the I“E:} kay and set the CURSOR 1.

@) Using the @cunsoa knob, position the CURSOR 1 (| )

io the period start point of the reference signal.
(& Press the [ key and set the CURSOR 2.

© Using the( (DCURSOR knob, position the CURSOR 2 ( | )

to the pericd end point of the reference signal.

D Press the [£2] key and set the MANU REF function to obtain

. the reference cycle.

{Increase the frequerncy of the input signal. )

| key and set the CURSOR 1.

TN
Using the( O) CURSOR knob, position the CURSOR 1 (1)

to the period start point of the measurement signal.

- key and set the CURSOR 2.

i) Press the {_

e,

b Using the ( O)CURSOR knob, pusition the CURSOR 2 ( | )

S

to the period end point of the measuremeant signal.

& Pressing the@ CURSOR knob forces the cursor to
jump one division. The jump direction is set by the last

movement direction.

® The period ratio is displayed at the top-right corner on the

screen.
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3.24 TIME MERNU (71 (MENWY) [ AP

s sl
O } 5

®

[
BEg 1 £}

v
LUFE3 {3
rraracalicy ¢

L)
"

Activates the rise time or the fall ime measurement of the pulse waveform.

€ Key operation

i " F P
N Y MU S i e { :
T N S

Selecling Sethng Selling Positioning
TIME PULSE TIME VOLT CURSOR 1
Setling Setting Setling Pasilioning
v REF Tr, Tt TIME CUASOR 1 CURSOR 2
€ Operating procedure
_______ m ~{D Press thelT ™ (MENU) key and select the TIME menu.
sat ) |e-lE3)
M’_/)/ |l (%) pressthe [£4] key and set the PULSE TIME measurement.
el s £ .
L —
! ‘j'/ g« e The two voltage cursors and the two time cursors are
[T
.y s displayed.
BiTifs o
L G} Cvoir |
@ Pressthe | . key and set-the VOLT cursors.
f !pms{" war || T b :
E N I BT aR it ® pressthe Lij key and set the CURSOR 1.
! N T id
| / viges | e--fF3) . . O e 1
: ) Al . & Using the CURSOR knob, position the CURSOR 1 ()
: // ' U REF] |e-[EA]
i o ' A R to the bottom-base of the puise.
:' . Pl MENG | e[
ST S B A ) ®) Pressthe : ! key and set the CURSOR 2.
A AP bl
(T ; ; , e L 5
PUISE b b, TEOEDD RS (T Using the ( CURSOR knob, position the CURSOR 2 ( ;)
S 1o the top»b%é of the pulse.

wrree (oo [F 7]

IR

A d e d - Pressthe [£2Jkey of the V REF and set the amplitude
/,s/ : Wiy aep | -+ [ER)
U I U U SO S O N = assigned by cursors to the reference pulse amplitude.
prEVCOLS MENKlil --{FE]
i I A
32 W Zin s
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FPUsE Tk
1.
[]
]
!
1
1
i o Ll
1
i
; %
3
i /
.
e
I
i
1
ars
.2
PULSE TIME
F
3
t e,
S SR NSNS N SN O SN ML Kbt
: 3 At
Sl B i Tl S i &
1 M REF
! o s .
h L~ .
1P WATYL REF
_......__.JP'(..___..._. p - e e .
.! I
H PREVIC}IS MENG
cHifn o A
0.2 Y 20hs |
T 7 = '
PLSE 1IME 5, 067 3ns | L
...... ¥ H PR
i Y
T 3 ;
..... :. e St Wl e
; i RET
: + + /f ¥
}// STY REF
1
1 - N
H PREVICH 15 MEND
1 1 S N
T A
(5.2 Whs |

AEES

Pressthe [£1]key of the Tr, Tf measurement to obtain the

10%-90% pulse amplitude which is set automatically.
T |

Press the | (! key and select the TIME cursors.

Using the C(D CURSOR knob, position the CURSOR 1 ( E )
to the 10% amplitude of the pulse.

Press the |

{:(*3 key and set the CURSOR 2.

Using the @ CURSOR knob, position the CURSOR 2 ( |)

to the 90% ar:npéétude of the pulse.

2 Prassing the @ CURSOR knob forces the cursor to
jump one division. The jump direction is set by the last

cursor movernent direction.

& The rise time of the pulse is displayed at the right comer

of the scraen.
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{3.24 TIME MENU

— @ @m
5] -2
=

Rl
LT ot o b
W,
L=} =

o

RO R=N W=t N

E O e | Lo 3 e | 99
fulalals)k

Activates the duly ratio measursmant of the pulse.

€ Preliminary setup

@ Set negalive triggering slope by pressing the (] SLOPE key.

€ Key operation

Positioning
GURSOR 1

(MENU) A ............ :
Selecting Setting Ss,limg
TIME PULSE TIME YOLT

S Prime Poc

Seding Setting

DuTY TIME

O L2 3 < O - (T3]
Pasilioning ' Positioning Setling
CURSOR 1 CURSOR 2 ¥ REF

— === ==

Positioning SBelling Positioning
CURSOR 2 BUTY REF CURSOR 2

€ Operating procedure

.
ALJirAL
PHASE
BARO
. T B 1
pil _SE EME
COYUNTER ONIOFF
BAEAL BT [OF)
iR AT
0.2 % Ums |
AR SRy i - pou Gyt g G Mgy g iy ™)
| PUSE TpE ! + tleospns
: AT ..{iﬂ
I3
d iy -{F7]
I..... _ 1
" v, AT wdE 3]
1
1 —
: Ay Rer | bee[EA]
R SR
1 PREVIONS MaNy | ---[FE]
10 IS |
0.2 + i 2as J
| PULSE TME b, Blooofin s
| SR S . 4 -
d Lowr] [o[FT
2 -
S i | e s s o percall WEeS
\ S I T
1. .
| .
: Y] REF -[F4]
| T oo (i3]
! b -
! PREVIGHS Mgt | b [FE]
e K 0 S S "
374 : ; 0.2ms

64

- (@) Press the T (MENU} key and select the TIME menu.

‘@ Press the (E2] key and set the PULSE TIME

measurement.
key and set the VOLT cursors.
key and set the CURSOR 1.

@ Using the (@CURSOR knob, position the CURSOR 1

to the bottom-base of the pulse.

2
1 key and set the CURSOR 2.

@ Using the (@CURSOR knob, position the CURSOR 2

to the top-base of the puise.

Press the (5] key of the V REF and set the amplitude

assigned by cursors to the reference pulse amplitude.



(¥ poee e DUl o | ) .
EPU”' o : A Bows - e (G Press the (T2 key of the DUTY measurement to obtain the
F T e
:: 50% amplitude which is set by the CURSOR 2
(IS S [N 3 o " o -[Fi] automatically.
i s | for-[FE] R .
1 T RN @ Press the E«;(S key and set the TIME cursors.
g i wREvIols mpny | - [TED
CH1z A c1
4’ dams i J 4D Press the 1~ i key and set the CURSOR 1.
( DL TIME 1 DEFTY e b . C—) .
‘ , AL 0047 m s = { Using the CURSOR knob, position the CURSOR 1 to
1 T ...m v )
---------- s s S the 50% amplitude of the pulse at the leading edge.
E I O .o D LY Lo -
I 5 I @ Press the [ key and set the CURSOR 2.
IR . 7] O
: i prpiolis minu | |- (T8 @ Using the )CURSOR knob, position the CURS0OR 2 (0
L e 5 B ) the 50% ampiitude of the pulse al the next leading edge.
( Pl o | ] Press the [ia] key of the DUTY REF and set the time span
: ik assigned by the cursors 1o the reference one cycle.
i HV‘! .
............................................... ViR . O -
N Using the Q CURSOR knob, position the CURS0R 2 to
ot e L the 50% amplitude of the pulse at the ftrailing edge in the
S A SRS GOSN SIS 5 SR
H PREVHQUS cvele.
ey i A ycle
\ (0.2 : U,z[:m J
) ] e The duty ratio of the puise is displayed al the right
PULSE e é; DAY (5%E2%
; i, A1 0 4 ens corner of the screen.
' + T RN
T e
oy ree | |- <[FE]
: : previols MmN | |-+ [FE]
CH I : A
e H pms |

The duty ratio is the ratio between the T I
pulse width and the putse cycle, and t) g
is expressad by the followings. _— ¢ . 1
i
Duty ratio (%) = -E-‘?_ X 100 {

1
i




3.24 TIME MENU L] (MENU) o
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Activates the accurate frequency measurement by the counter.

& Key operation

(MENU)
() e (53] ) 05 Rees

Selpcling Selting Selecling
TIME COUNTER ONM FREQ, PERIOD

& Operating procedure

e (1) Press the T__J(MENU) key and select the TIME menu.

. PHasE | [E2) 2 Press the key and set the COUNTER ON/OFF to the
AN | e

ON.

o dricd i PR

MALSE (IR "'Il'ﬁ

el omese] 1o [FE]

(@ Press the(Fi] FREQ or the (777) PERIOD key.

MEABME HOIY

ari|s ] A —
0.2 02 (E3] FREQkey : Frequency measurement
R B L e | i PERIOD key :© Period measurement
L
i y | Peian # The frequency or the period measurement is dispiayed at
. the top-left corner of the screen.
HELD- O # When you hold the measurement data, the “*" mark is
— R it displayed alongside the measurement result on the screen,
i i A o
o2y Gam ] 7 e.g. FREQ * 1.00352KHz.
s * o

S 1 PEREGE ® (13984 ||

llllll gmmwmmmm_mm'—“mmmmmmﬂmmba
- 1 & The COUNTER measurement channel is |
- b g set by the A TRIG SOURCE. When you set i
i'n--wﬁ asrm 'm; i the A TRIG SOURCE to the VERT i
o - f?; ) ’ 1 ) i
\ 22 S - y [vErimooe COUNTER measurement channel ] |
mmmmmm e e RCHI.CHZCH3,CHA § Same as the VERT MODL |
i . B CHOP Lowest numbered channel 1
QOHG‘ pOH’T{ advma & When you want to hold the ADDALT K -Y No measurement g
1 i .
1 measurement result on the display i
1 to take a piclure, for instance, press @ It is necessary to trigger the oscilloscope for 1
i the (757 HOLD ON JOFF key to the COUNTER measurement. Adjust the A :
1 the ON. Pressing the again reiurns TRIG LEVEL {or the measurement. i
i
] to the QFF. ,,J
Vpum g weps  GmE s QD Gmm R ) MM mOES eeTm e weew  oeen GO@E wmmin ORIRR  Aeen el Govide Bowem  whmet S NI ROIN KSR ORMM D000 MGGS  ENMGGD KNG GMED  joim il SOME MR TOWR  SRWR S wod emee  wme
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£ (mENY)

3.25 VOLT MENU

Activates the voltage measurement.

€ Key operation

(MENU) preserrses : O gy (b
- SO H O B
(] = (1] 3
Selecting Setling Positioning Positioning
VOLT Av CURSOR 1 CURSOCR 2

% Operating procedure

e (1) Press the [T (MENU) key and select the VOLT menu.

Y @ Press the key and set the AV measurement.
vt B R Y £
v RATICH il @ cr o
o B B @ Press the [~} key and set the CURSOR 1.
MEJ’V\‘:U’NE id 3 BACUGE. --[F5)
weAswa oL [5G @ Using the CURSOR knob, position the CURSOR 1
L g,'ﬂ;: n 02lems ] { --~ ) to the measuremery start point.

. key and set the CURSOR 2.

(Tt Ay p . - O .
e s ® Using the Q CURSOR kneb, position the CURSOR 2
e { ) to the measurement stop point.
v el Ed
N T 1 O O o |
‘ S o B e Pressing the CURSOR knob forces the cursor to
I sarpowrsdy belusduoe] - [E5) jump one division. The jump direction is set by the last
L : mEAsMY Orf | {-+-[EB] cursor movement direction.
\ FJJ};:J 32 s }

& You can read the delta voltage belween the two cursors

by reading the CRT readout at the top-left screen.

TomTmmmTmT M
;One point advice > I you position the CURSOR 2 below  ® When you sel the MEAS'MT CH tfo I
§ the CURSOR 1, the measurement the ¥V MODE, the vertical display :
g result will be a negative value. channel is selected as the
i <> You can seiect the vertical channel for measurement channel. In the multi- |
i the measurement by setting ths display mode, the lowest numbered ]
: MEAS'MT CH. charnel is selected as a measurement g
e e e e e e e e S



3.25 VOLT MENU

(T (MENU) o lE

0

(&

1

TET

JOR N0 (9

U3 I IR
OO e

Activates the delta voltage measurement from the ground reference which is set automatically.

& Key operation

(MENU) ................ e
— — — e (9
Selecting Setling Posttioning
VOLT Av 7;7 CURSOR 2

% Operating Procedure

R s (D) Press the 7] (MENU) key and selecl VOLT menu.

AV E[:j]
S e @ Press the key and select AV A= measurement.

v rpne|  |---[E3]

prak| |eF4 . .
i | The CURSOR 1 automatically jumps to the ground
,M":’!S‘"F T LML BEOE WG
MEAS M OFF IR reference.
c"‘ - N E
\ {12 W i U.2ms J

@ uUsing the @CURSOR knob, position the CURSOR 2 to

the measurement point of the waveform.

i

@ You can read the voltage from the ground reference by

daeAfsermat b reading the CRT readout at the top-left screen.

CH1iT ] A
0.2 % #h2Ams

1 One point advice < The AV 7}7 measuremant is only 2  When you set the MEAS'MT CH to 1
! available for the CH1 and CHR2 the V MODE, the vertical display !
g vertical channels. channel is selected as the !
; &t you position the CURSOR 2 below measurement channel. In the muiti- g
i the CURSOR 1, the measurement display mode, the lowest numbered 1
1 result will be a nagative value, channel is selected as a
1 & When you want to change the measurement channel. i
i measurement channel, press the When you aclivale the AV
I 5] MEAS'MIT CH key in the measurement at no display of CHt
H TIME menu. Pressing thel55] key and/or CH2, the “SET CH1 or CHZ V|
i gach time, the measurement channel MODE ON“ message will be |
i will be set among V MODE, CH1 and displayed.  Alter setting the VERT |
f CH2. MODE to CH1 and/ior CH2, activate |
! the AV measurement. i
L o e o e o o o e e o e ot i ot o e o o ot o o e o o -
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325 VOLT MENU L (mENy) ) I %{;1

Activates the voltage ratio to the reference voltage.

€ Preliminary setup

Apply the signal from the generator
(lLe. lwatsu SG-4111) into the CHI1

{WE RS W
(S e [l o i I e |

o il
bl
1
Lt S g
R
3

input.
Signal frequency @ TkHz g She :
amplitude : 0.6Vpp ' . T

When you want to change the & When you set the MEAS'MT CH to |
measurement channel, press the (5] the V MODE, the vertical display !
MEAS'MT CH key in the TIME menu. channei s selected as the :
measurement channel. In the multi- g

display made, the lowest numbered E

i

i

channetl is selaecied as a
measuremaornt Channei.

fmmm
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€ Key operation

(MENU)
0 = (03] o [(F1] (3] = | ©
Salacling Setling Sefecting Positioning Pasilioning
VOLT ¥V RATIO % , dB CURSOR 1 CURSOR2

wonrncpo= ]
¥
Setling
%REF , ¢B REF

€ Operating procedure

Press the {L__J (MENU) key and select VOLT menu.

AV
A A | A @ Press the key and select V RATIO measurement.
TN /"1 N v shno

Press the % key or the (1] dB key.

MUASH'MT Ch V Michst:

& (i) % key :ratioin %

[T ot S o R et Rt [ oo
chje.nawru_-

MEASMT OFF

& dB key ratio in dB

02 ¥ U2

Press the E:; key and set the CURSOR 1.

® Using the ( O CURSOR knob, position the CURSOR 1
* “Liﬂ to the start lavel of the refersnce voltage.
R, e e S LR
AN LN o] e ® Pressthe T3 key and set lhe CURSOR 2.
b + +4 + + H y
\\ 1, wer | |+-[E4] -
SO U UV G 1€ VUG U AU SO V' [ PO -3 @ Using the <O> CURSOR knob, position the CURSOR 2
il e el to the end level of the reference voltage.
L D,ZV“‘ 3. Xms J

ing to the step 3.

' ® The 100 % or the 0 dB readout is displayed
| * EEJ,} respectively, (Decreases the input signal amplitude to
- B the 0.3Vp-p.)
\’h U Moot AN e wfEd
e FV{MMN&M i) ® Using the @CURSOR knob, position the CURSOR 2 to
A I the s:gnal plus peak voltage.
PHEVIOLIS MENU wSERL e :
o2y : o ms | @ Press the% r——]g key and set the CURSOR 1.

@b Using the ( 0) CURSOR knob, position the CURSOR 1

to the s#gnai nagaiive peak voltage.

® You can read the voltage ralio to the reference by

reading the CRT readout at the top-left screen.
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3.25 VOLT MENU L1 (meNy) 9)

I e 7 ; ( q) -.
=
{Fa ] it TR
= O Irg £ T U

]
i e |
o e R Mo Lt

08| | i 0 I

© CEG SO0 O
)] caie el cofe T o e

R — H tﬁ)

&

Activates the automatic DC voltage measurement. o %L; o L ra” . :i
& Preliminary setup ° B o cone o 1
Apply the DC voltage from the generator :@J AT
{e.g. lwatsu S(3-4111) 1o the CH1 input.
€ Key operation
(MENU)
() == [F&] == [Fi]
Selecting Selting Settng
VOLT PEAK pC

€ Operating procedure

(L Press the {3 (MENU) key and select the VOLT menu.

av | LT
i I S @ Press the key and set the PEAK measurement.
vaepno| | [FE
] geak | |--[74]
5w P o o [ 7 (@ Press the [£1] key and set the DC mode.
: seAswl OFr | |-+[FE] ® The CURSOR 1 jumps lo the DC voltage tevel.
CH1 %
0.2 J # The CURSOR 2 jumps to the ground reference
level.
s @ The measurement resuil is displayed at the top-left

corner of the screen,

cArt teax| p--FFE]

PREVICIIS WFENLE| beefE 6

CHET
{129

68
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3.25 VOLT MENU L1 meny = S [€ ]
() '

Liles e cnifeaes oo
Lr2]) , [F3] , [£a}

£ L LTI
= L2

S ESY-15Y-15; '
T [.;‘F] [ )i St N3 E St L 5

PlOO|@]o1e

Activates the automatic peak measurement.

% Key operation

(MENU)
] oo [1a ] == [12], ,  LEE]
Selscling Selling Selecting

YOLT PEAK + PEAK ~PEAK b.p

€ Operating Procedure

-

(D Press the [ (MENU) key and select YOLT menu.

Av‘ w[F1]
o (2 Press the (T3] key and set the PEAK measurement,
v rhno|  |--[F3)
-{Ed]
1 AK (@ Press the (777}, (837, or (¥4 ] key.
weasrny Bslacadone] |- F5] -
g MEAS'ME OFF]  |---[FE] e The [(Fi7] +PEAK key sets for the plus
\. E(}};L- b S.? ms y r'ﬂeasurement_

e The [F3]-PEAK key @ sets for the minus

5 measuremant.
DO T
11 Tkt &l & The P-Pkay © selsfor the peak to peak
"""""" i e O measurement.
dopry e ®# The peak value is displayed at the top-left corner of
LU S PRI}
plevious Mesy| 1---[F8] the screen.
THIT A
L 1.2 Y 1 L Zms J

SN U T T s I 5 o o B P ;rgne point advice ;

""""" “pevichss Meny | L-FE] i & When you set the peak measurement in |

e . ! the mulliple display mode of the VERT |

g i MODE, The SET V MODE CH1 or CH2 1

i error message will prompt you to change |

L I the VERT MODE to the CH1 or CHz |

ey e i display mode. i

S o s S i i B BRI G50 g e The +PEAK and -PEAK voltage are |

k)[R ; measured from the ground reference §

e . voltage which is sought automatically. ;

«««««« o e i i R L 1 e The P-P voltage is measured batween the i

il PHEVIC us;‘m-uu L, mmmmm L ,,:mf iuiio: mmmmmmmmmmmm .J
L mav ¥ Udms | J




3.2% VOLT MENU 77 (MENY o lE H ®‘“‘"‘~“~“6)‘;|”
@ o : £oee E; g §3 [

O il T Yow}

[ v |

Q] s s B o s e J e o] i I e

(i5 Q i KSR Y6210
[« ke .
{71 f{¥z+ {73 (1 D ————
1 H

€ Preliminary setup
Apply the signal from the signal generator
{2.g. watsu SG-4111) to the CH1 input.

[

[STETRLeTatu Ty [CTe EuTh

Signal Frequency @ tkHz
Amplitude ;o 0.8Vpp

€ Key operation

(MENU) C) ....... ?
[ e [F3] wmem [75 ] wmee [Fi] , [F2] , [(F3] ~—ee i 20
)b : [}
Salecling Satling Selting Selecting Positioning
VOLT PEAK GATED PEAK  GATED+ P, GATED-P, GATED P-p Markar end Marker start

€ Operating procedure

w0 (1) Press the ] (MENU) key and select the VOLT menu.
{_\\;
/] /\\“”’ - @ Press the key and set the PEAK measurement.
/ \\ / v aprol| |---[13]
SNUE FUURN UV (OO IO N o
NV e A
N luae At af v MOwE| |(E5] (3 Press the [F5] key and set the GATED PEAK
mudstag ofr) | --[E6] measurement
RN AT '
{1y 3.2 ms )
( b @ Press the [F13,[T2] , or(i1] key to obtain the marker
““““ v | |-l at the sweep slart.
//\\ //\\ M il R 122 e Thel[F1ilkey : sels the plus peak measurement.
-Heaxd (e-[F3]
g \\ /’ : \\l T & The key @ sets the minus peak
A% i ;5;:?5;}*.,;;{5 4 /ﬁ“"_"} measuremant.
Povics s o(ED] & The key : seis the peak to peak
CH1ET 2
0.2y Damsd measurement.
unfiag] o FT)
\ A e e - -{F3}
/ // N[“) 3. Eti}
AN AN e
[
PREVICUS M3 NG RR Riki3
il A
0.2 02ms g,

70



N

& Using the @ CURSOR knob, position the marker
o [FT] end o the end of the time window.
) 75 N
Y P S I @ Press the (::] key for positioning the marker start.
4 ((Ji;;‘lm ; ﬁ.?_ms ] /_q
® Using the \__/ CURSOR knab, position the marker

start to the start of the time window.

ke ® The GATED PEAX measurement result is displayed

SATEEY - P

G
ol ““\"““‘“"“'%B}%{ﬁ-ﬁ TF

at the top-left corner on the screen.

N

PREVHIIG MENL)

[STH] i A
0.2 % i | 0.2ms

& The +PEAK and —PEAK voltage
are measured from the ground
reference voltage which is sought
auiomatically.

IQne point advice When you set the peak measurement & The P--P voltage is measured 1
in the multiple display mode of the between the two Cursors. i
VERT MODE, The SET Vv MODE & St the HORIZ DISPLAY to the A&, |
CHT or CH2 error message will otherwise the “SET H DISP A" error |
prompis you to change the VERT message will be displayed. t
MODE to the CH1 or CH2 display :
muode. I

!
!
i
]

R tiw ww OWA Duoa ddEe eSS s GG omom e

memmmnnn-tnmnn—.—nmmwMmmn—mwmmwwm_nn—mm_mmmmmmm_m——qu



3.26 SUB MENU O3 (menu) <N
==
a ('J O
63 il £33
Allows you to dispiay or set the date and time. S o———

& Key operation for displaying the data and time

S

(MERLE)

) = [H0] e /

Selacting Setling Selecling
SUB DATE DATE DISP OM

€ Key operation for setting the data and time

B

(MENU)

Salacting

SUB

{(F1 ] ot in]/{er

Setling Seiecting Selecting Correcting Selecting
DATE DATE ADJ ON Year through minute Yaar through minute  DATE ADJ OFF

& Operating procedure

§ ot (D Press the(3 (MENU) key and select the SUB menu.
Coad e[
chMMEn wEEc
e I | J,@ Press thell1] key and select the DATE mode.
o 7“7[' l%lll
BT s Pross thelr2] DATE DISP ON/OFF key and set to the
MG OAL
ON.
) J Setting the date and time.
PP ONIGIT
A} ONJOFE Push the @ CURSOR knob and select the item for
e the correction.
— The selected item will biink,
EXT
ms{}i}) v
L ) Using the @ CURSOR knob, correct and set the
= item.
FEMREBTE R AT Onr ONIGH | e 1y
S L Repeat step @ and (& until all corrections will be done.
EE)
ot |2 T Press the[Tz7] key and finish the correction.
PRE vméh M!NU T
x. E J

One point advice <> Ty finish the date and tirme display

e Press the (¥ key and set the DATE DISP OFF.
e Pross the T2 EXIT key and set the last measure ment setup.
® Press the [T6]) PREVIOVS MENU key and set the SUB menu display.



3.26 SUB MENU

Allows you to display the comment on the screen.

& Key operation

(MENU)

i Y & Y I A

Selecting
suB

Setting Selecting
COMMENT COMMENT DISP ON/OFF

® Operating Procedure

4 ™
7N B O i
CchmMenT | ..
savi | |---[E3]
RECALL
COMMGLIRE w[F5]
AUTO|Cn S[Fg) g
J
d ~
COMMENT ISP ONOFs]  foo
1] SET
[TE
U TR IO PPN USRS SRR WS JO '
S [FH
par ool
PREVIOSS MENU T Fos[£6]
.. A

s () Press the [_] (MENU) key and select the SUB menu.

@) Press the key and set the COMMENT menu.

7@ Press the key and set the COMMENT DISP ON/OFF to

ON.

73



3.26 SUB MENU

% Key operation

Allows you to write the comment at the enter marker on the screen.

e SO
c 49 -
B ieeaallocm &2
: ool coslio oo
(ON RN 19

[ o e o v i f S o e [ o

T O B3R T3 0

@@

(MENUY)
(7] ot [FI] oot [F3] o | O} oman [T 7] [ O
Seleciing Setling Setling Positioning Selecting Positioning
SUB COMMENT COMMENT ADJ Cotumn Row Row
{Fsl/}z—,j @..WW.@““’J LEN F6 |
Selecting Selecling Entering Satting Selting
CHAR mode Characier group Character EXIT PREVIOUS MENY )
b

€ Operating procedure

r T ™
AT
cpraREMT
SAVE
REEALL
CONFIGLIRE
ALTOICAL
L »,
7 = i
Tronsmene pige owors] |- [F1
FCoMiMENT AL --[F%]
waE3
i .
weeff 4]
ey [oEH
PREVIOUS MENUG ol
\ J

F1o INDEXACHAR V2 : e -» ] | F3: CHAR BENG
F4: LR F5< AT F&: BREVIOUS MENU

ABCDEFGHIEFKE MNOPOQRSTUVWXY T 23456/8%

ABCDOFGHUKEMNOPORSTUVWIYZ 0123456789

abedefghijklmpopgrstuvwxyz 0123455789
ITHES% By y 4.0 7@y 0123456789
STt x s g2 xa~H0{] 2

1 Qpn ® 0123456789

If you want to clear the comment of
the screen temporarily, set the
COMMENT DISP ON/OFF to the
OFF in the COMMENT menu.

LD Press the 3 (MENU) key and select the SUB menu.
(Z) Press the (£33 key and set the COMMENT menu.
/3 Press the key and set the COMMENT AD.J menu.

:f"@ Using the @ CURSOR knob, position the enter
: marker to the desired column.

(5 Press the (727 key and set the row position mode.
Using the @ CURSOR knob, position the enter

marker to the desired row.

Press the {71 ] INDEX/CHAR key and set the CHAR
moede by letting the CHAR message to blink.
Press the (73] CHAR MENU key to obtain the character

groups including the characler you want,

Using the @ CURSOR knob, select the character

within the character groups.

The selected characier is indicated by the bar below the

character.
Push the C@ CURSOR knob and enter the character.

o Repeat the step 8 and 9 until the whole comments are
enterad.
Press the (5] EXIT key or thel 187 PREVIOUS MENU

key and finish entering the comment.

mnmm_mmmmwmwmmmmmmmmm—lr‘

® You can enter the characters up to

!
eighty including space character. §
i
i



3.26 SUB MENU 1 (meny)

Allows you to clear the comment in the memory.

€ Key operation

(MENL)

Selecting Setling Setting Selting
SuB COMMENT CLR ALL CLEAR

€ Operating Procedure

- Press the [} (MENU) key and select the SUB menu.

@ Press the key and set the COMMENT menu.

__@ Press the key and set the CLR menu,

CONFRRE

J@ Press the ALL CLEAR menu and clear all the comment.

Press the LE5 JEXIT key and return to the measurement.

fcommrn pge oporr] [T )

TCOMMENT Al

rxerf |—-EEE)

PREVIOLSS MEND --[F6

(F1: NDEXCHAR F2: « -1 | Fi:CHAR MENU

FA: CLR 1% EXIT  #6: PREVIOUS MENU

| ABUDEFGHUKLMNOPOR S TUVWX Y 20123455 759 )
(Ft:ALLCIEAR  FS:EXIL  T6: PREVEOUS MENU

\ y
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3.26 SUB MENU 3 (MENU) i —— E@j . G
i =

" F 403 [~ CHRECY O oL

w4 ) :g o o e R e Yu Tove]

=S TeY oo

@ o] [..J' \E e ‘l:..] i ?}.’3 l:.'_}l.’.] 3
L ;0 ((E G:) (()> (5}) @)J

Allows you to save the selups up o 10.

€ Preliminary setup

Set the oscilloscope to the desired setup 1o save.

€ Key operation

(MENU)
I -, S R
Selecting Setiing Seiecling Selting
sus SAVE Address ENTRY
€ Operating procedure
, . (D Press the [ (MENU) key and select the SUB menu.
oat | - lETD
COMMENT ~|T2Z]
A D @) Press the key and set the SAVE menu.
segas | [--l04d
cauiRe |43 @ Press the key several times to oblain the address
Aviolca | |--[T81
B number inte which you want {0 save the setup.
o
[ @ Press the key and save the setup.
w - . Wﬂ S| | g
EMIRY ..[F31
B T el [T
B B T euloworr | |0
(T8
---[FB]
L

< If you want to see the setup readouts

!
: < When you want to clear the setup overwritten by the SAVE menu, press the ;
i memory: L7 I MENU OMN/OFF key 10 set the ;
| @ Press the (711 key several times in the display off. §
I SAVE menu and select the address <> The setup conditions which can not be i
: number at which you want to arase. saved are: :
i @ Press theli:] CLEAR key. CH3 and CH4 positions i
j & Overwriting the memory erases the oid @ Date and time |
I setup previously saved. & INTENSITY, FOCUS, SCALE and i
i READOUT intensity control levels f
L O o o o o o e e e e ot o o e v o



3.26 SUB MENU ) (MENY)

Allows you to recall the saved setup up to 11.

€ Key operation

(MENU)
e N

Salacting Selling Selecting
suUB RECALL Memory address

€ Operating Procedure

v (D Press the [ {MENU) key and select the SUB menu.

tnm [T
cpmaen | ge-(12) @ Press the (13 key and set the RECALL menu.
save | (B3] -
e | ) /@ Press the (1] key several times and select the address
CONFIGIRE | |- [F3]

Anojear| {8 from which you want to recall the setup.

- - ® You cannot select the empty address.

~

RECALL O =00 o [FTl

oo [

{5

MR ONOFF [T}

--[E5]

rapnols v | e [T8]
y

One point advice , At the address 00, the last setup & If you want to see the setup readouts

betore you recall is saved for your overwritten by the SAVE manu

safely. message, press the (a] MENU
ON/OFF key to set the display off.

MmN TTAT DWR PRYR TGN T DI WG




3.26 SUB MENU CJ (meENY) o | E
N E f"‘j[

- § 2
- e

Allows you to minimize the peak measurement error caused by the environment change.

% Preliminary setup

Apply the signal from the signal generator,

e, g lwatsu SG-4111, info the CHT input.

Frequency ©  1kHrz sine wave

Amplitude @ 0.8Vp-p

€ Key operation

) —= E) e [ - <9 — 7y — D) — oo — | ”) — (7]
R

Selacting Setting Saetting Paositioning Executing Positioning Exacuting Positioning Executing

suB CONFIGURE PEAK CAL CURSOR 1 DCCAL CURSOR Y +PEAK CAL CURSOR ~PEAK CAL

& Operating procedure

I B R (D Press the ] {MENU) key and seleci the menu.

COMMENT | TS

- bt b I (@ Press the [T key and sel the CONFIGURE function.

pecaly | {-+iE4l

CONFIGLURY ---{F 5]

S e I @ Press the {71 ) key and set the PEAK CAL.
ﬂ';:;" e 0 2fons J ;—'f ® The CH1 GND coupling will be aulomatically set and
T E;‘EE the ground level will be displayed.
PEAK LM

#®  The VOLT CORSOR 1 will be set and displayed.

URSOR DS AACK ORI

N
@ Using the( O) CURSGOR knob, position the CURSOR 1 1o

the ground level trace.

; 3 PREVIO _J;_Q I‘JE"NU
iifm AT :
HE2 W Dhms | N U —
; (5) Press the (1) key and execute the DO CAL.
[EIRIRE S a-i'lgigi"}(i \l. ; .
T e +PEAK CAL mode will be set after the DC CAL mode
ENFER T )
g ig done.
AL i#Z] )
L s 's,rzim'ﬂ!*“ n_“ - [F3) ®  The CHT input coupling will be st to the AC,
; [
- [FE]
; PREVIOES MENLS - {ERl
[STRIEY TR
L 3.2 W 0.2 ms

78



B ® Using the @CURSOR knob, position the CORSOR 1 to
ENTER ...g:ﬂ

the plus peak voltage of the signal.

[ 1., ‘\ A BY, cyltson xm;k /
- Press the key and execute the + PEAK CAL.

& - PEAK CAL mode will be set after the + PEAK CAL is

PREVIOLISE MENG

HEES TR done.

([ At 1 2ms J

N e 1) ® Using the @cunsoa knob, position the CURSOR 1 to

[ " the minus peak voltags of the signal.
/ \ - pEA U!l\\ ; E
{ \ AD) BY cm;if;{:l% Kmp‘\ / -3
\ / \ / @ Press the (711 key and execute the — PEAK CAL.

,_MWMN_H_ML M_“ﬂ“‘f;_,ffw ~[Esl ¢ The SUB menu will be displayed after the ail calibration
PREVIOUSE Menty] |-+ +|E6]

- 1 A are done.

€} 2 W 3 0.Zms
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3.26 SUB MENU J [T (meNU)

copey e e e 3
SR | Y e e e | o

=3 IR G
[“" .‘ & {!{] () f.ll} .y
{¥z} &

Aliows the cursors {0 track the verticai positioning. When the CORSOR POS! TRACK mode is on, the cursors
follow trace as you move the trace up and down.
€ Preliminary setup

Activate the delta cursor measurement and set the cursors to the peak to peak value of the signal.

€ Key operation

{MENU)

[ = Oy — (321 / {i1]
Selecting Setting ’ Selecting

sus CONFIGURE CURSQR POSITRACK ON,OFF

€ Operating procedure
l o e @ Press the [_ 3 (MENU) key and select the SUB menu.
chmMens w[F3]
e e | D (@ Press the (751 key and set the CONFIGURE function,
rieca | fe+[EA]
o T TR INT - JFE] ] -
: p sy I @ Press the (121 CURSOR POSI TRACK ON/OFF key and
| b ; Bame | o seton.
|- @ Using the gU knob, move the trace up and down.
il it B {f_f The corsors will follow the trace,
i S S i o i B W
D O A T O e O L ON : The cursors will follow the trace.
i e "';:f nop |-l OFF : The cursors will not follow the trace.
[i,?U - H2ms J
Ak AL | -]
.Ziil{fj IR A ‘a}IR/\U‘()M‘()H- ...@
' 7]
[E4l
(RPN SN R SO . '-Eﬁ ot sy “": b e .""‘“ mmmmmmmmmmmmmmm izt mg
et abolis M -[LE} lOﬂe p{)lﬂt advice |
CHaLe L DAY S A, i |
e L i e Regurdless of the CURSOR POSI |
! TRACKON or OFF, the cursors will be set |
AR LA - [T1] i i
ko absa BACK ONIGEF | | o(T2] ; automatically in the PEAK measurement 1
w[£3) i mode. - !
J s §
__________________________________________________________ Em] i ®  When the CH2 is sel to INVY, the ( Q) i
v et em , CURSOR POSI TRACK ON is not :
e i A A R s R L availabie. ]
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3.26 SUB MENU (3 (mENU) e e ,
O L ~ E."”J
[Fel o 2
0 SL-TeL- O o

@ €3 gk
: ©9

Allows to calibrate the attenuator de balance automatically.

® Key operation

(MENU)
Sadecting Setling
sUB AUTO CAL
#® Operating procedure
e (1) Press theC (MENU) key and set the SUB
gare | - [ET) menu display.
ChmMENT -..[[3}
save | |eeF3]
: - @ Press the (T6] key and set the AUTO CAL function.
pEdmE | [ . .
s B ® The message "AUTO CALL START" will be displayed
doiolea & -ra) at the center screen.
2 When the AUTO CAL function is done, the message
\. s

"AUTO CAL COMPLETE" will be displayed at the
center screen.

e  Apply no signal into the CH1 and e Do not turn the power off during the

l

CH2 inputs during the AUTO CAL AUTO CAL execution. When the !
operation. power goes off during the AUTO CAL :

® No AUTO CAL function is available execution, execute the AUTO CAL
for the CH3 and CH4 inputs. again after turning the powsr on. i

!

&1
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|4. APPLICATIONS o OTG
Q el e
o Slhaoo el
€3 LI L30T 610 CITTC i
o SO moeo o
) .g;; w2 eaflen moes eafies e3f o
o O @O0

Provides the instantaneous resuit of the signal difference between the

two signals by using the ADD and CH2 INV functions.

% Preliminary setup

- (j (} il o £ e I 3 -
App’y the SigﬂaIS from the generator (eg O H iars i es oo o1 el peesss————
i 03 Ly L‘j 3 LZJL];LH,J (TR I
lwatsu 5G-4111) into the CH1 and CH2 inputs. @ OO |0 Ol [em——
: (ge}‘)li(@?) ©le vl e

Frequency :  1kHz o

Amplitude :  0.8Vp.p y

€ Key operation

o & (R |

VERT MODE VERT MODE
(T e [TV Z) — {.:: . e [(ADB]
Selecling Selecting Setling Setling
CH1 CH2 CH2 1INV ADD

% Operating procedure

CH g N \ / \
cnz| ¥ \ /i/
WYV ERNY.

A \

2o s (1) Press the (Citijand [@izlkeys dispkay the CHT and CH2

traces on the screen.

] S T O 5 — . , .
{2 Press the [I8¥]key and invert the CH2 signal polarity.
“:.” = 5}12 = '- e m..;’\,'.. ..........
o2 LL Al (3) Press the [Abo] key and set the differential measurement

mode.

Mo

YT 1] T A

92 13,2 V] ; . Hms
-

I CH3|5 A

0.2 % 0.3 ¥, f 0.2ms
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4. APPLICATIONS

€

-
RN
roycafrara e

(Y] ©
)

L) (MENU) o
) (o ©j

Dispiaying the Lissajous pattern i the X-Y operation, you can measure the phase difference

between the two signals.

e
LR ]

I LRIEATIOITE

@ Preliminary setup o lE
® Apply the signal from the signal generator (e. g. 0
lwatsu SG-4111) into the CH1 input. ‘;
® Apply the signal from the signal generator into

tha CH2 input via the signal conditioner.
The signal generator

Frequency 1kHz

Amplitude 0.7Vp-p
The signal conditioner

Phase between the input

and output . Vanable

Qutput ampliude 1Vpp
Tho oscilloscope setup

CH1 and CH2

VOLTS/DIV 0.2V/div

VERT MODE CHo

4 Key operation

YERT MODE  (MENU}

GF) e L —e [FT) —

eyl

e ()

(] e [T e

Posilioning

Positioning

Selecting SQ%@(‘: ling Satng Po sé.lir_ming Posilionng
XY TIME AX CORSOR 1 CORSOR 2
(MENU) R s

Seling Seiting
VOLT AY CORS0R1 CORSOR 2
€ Key operation
Atz N T
1 FAPII N . S S
1 H
1 H %
IRV
o, .
A .
A | =)

Press the [

o

Using the |

S

(

ta the left eﬂd of the display pattern.

] ('7»37?7
Press the

G

86

J) CURSOR knab, position the CURSOR 1

-1 key and set the vertical CURSOR 2.



AX TR Y . O .
: : " (@ Using the {CURSOR knob, position the CURSCGR 2 to the
i : X
i 7///”\}‘ N right end of the pattern.
ih ‘‘‘‘‘‘‘‘ . - cr ) )
;/ .// ) @& Press the ] key again and set the cursor tracking mode.
',\,,/’f 2 The cursor 1 and cursor 2 LED indicators will light.
e LA LR | 0 .
v /% @ Using the CURSOR knob, position the two cursors at the
¢ ' screen center over the center vertical scale line.
o
4 Using the () knoh, position the pattern to fit in between the
two cursors.
4D Press the ) (MENU) key and set the VOLT measurement
menu.
D Press the (] key and set the AY measurement.
AP
3 Pross the | [~ key and set the horizontal CURSOR 1.
AX 4 2 Tavieiby ] ) /HO . .
] ; s () Using the CURSOR knob, position the CURSOR 1 to the
s Giars e T = _gl/ ﬁ} _______ S e lower crossing {point G } between the pattern and the center
; L vertical scale line.
VBV : ,
! NI R 1 19 Press the i [ key and set the honzootal CURSOR 2.
i “”f{:‘;?"(_“ s Snbet ek e I /5
: et | 48 Using the CURSOR knob, position the CURSOR 2 to the
1 X ¥ R
- upper crossing {point [J) between the paitern and the center
vertical scale fine.
® Write down the AY2 measurement value al the right and
ey o topcormer of the screen as value A,
TS GO SOt < 1 .
: LAy O
A } Y ) Using the CURSOR knob, position the CURSOR 2 to the
:/, : / i { top end (point F) of pattern,
:{ ,-/ B Pross the | . key and set the horizontal CURSOR 1.
et | "0 1L ke @@ using the k ) CURSOR knob, position the CURSOR 1 to the

botiom end (fib/mt &) of the pattern.

&  Write down the AY2 measurement value as value B.
Calculate the phase difference as:

Phase difference = SIN-T —g—

a7



4. APPLICATIONS

TIME control.

% Continuous delay
€ Key operation

There are two ways of continuous delay and triggered delay.

AU
R i o e e T | | s I

ToTodo ]
e el ealea -
Y IO I 16

The continuous delay called RUNS AFTER allows to delay and display the signal continuously.
The triggered delay allows to trigger the oscilloscope by the trigger signal after the delay time set by the DLY

The triggered delay has the advantage of the reduced delay jitter, but the disadvantage of the discrete delay time.

HORIZ DISPLAY MODE MODE
e LT e (O S 3
AL} o, EE S . g 711 i CYNR R— PRSP il E—
Setlng Enzbling Seiecting Selling Adjusting  Setling Positioning
ALT, B 8 irigger selection RUNS AFTER Detay mode Delay trne  Traca soparalion B swoep display

€ Operating procedure

Y3 Vi H s

cHilgged | PN R O —
o2V | I msnds  Poug

Enabling
B trigger selection

Y RL 1 ms

et L4 L L
| 2 3 voms Blips

38

meny.
(@ Press the [5iv] key and set the delay mode.
(&) Using the ( () RANGE knob, adjust the delay time.

®  The defay time is defined as the poriod from the A sweep start
to the B sweap siart,

# The intensified partioin in the A sweep display is correspond to
the B sweep display.

The following procedure describes how to separate the B sweep

display from the A sweep display.

IRACE SEE

®) Press the key and set the THACE SEP funciion.

Y
D Using the ( Q) CORSOR knob, pesition the B sweep display.



% Triggered delay

¥ Key operation

HORIZ DISPLAY MODE SOURCE
GE (5] —e (B e (BT | : pu—e
ALT, B Setling Enabling Selecling Setting Adjusling Setting Positioning
B trigger CH1, CH2, Delay mode  Delay time Trace separation B sweep display

CH3, CH4

@ Operation procedure

(1) Press the(ALr] or the( i Jkey and set the ALT or B display mode.
B — In this example, set the ALT display mode.

s e e s e § ] @ Press the LB—MJ MODE key and enable the B trigger selection.

(ALY >0.eq)9 mis

vl
@) Press the | o= i key and set the CHT, CH2, CH3, or CH4 trigger

CHTET
b2V e J
source.
In this example, set the CH1 trigger source.
@) Press the [BLY] key and set the delay mode.
& Using the @ RANGE knob, adjust the delay time.
_ ] Tk sir
== (§) Press the () key and set the TRACE SEP function.
oLy >ur;9m"" @ Using the ( © CURSOR knob, position the B sweep display.
CH g 121 L A -
LA s O IO s (7w DR e ® The magnificalion ratio is calculated as:
Magnification ratio = A sweep rate
B sweep rate
;E)ne point advice The followingtiming charts are #lustrated ® As in the charis, the B sweep starts by
i under: the first B trigger signal after the delay
i A trigger signal @ CH1 me. Therefore, the DLY value on the
: B trigger signal ;. CH2 screen does not show the actual delay
i time and it is stamped with the " >" mark
i B sweep display < alongside.
H
g .
i A sweep display {CH1) =
i Defzéy
i tim
I

L R g I I T peanp——




& B ENDS A
Terminates the A sweep when the B sweep ends. Allows to increase the sweep repetition rate and the

intensity for the better viewing.

% Key operation

oL Ufr—% ( 6)

—

Setling (LED indicalor Setling
HOLD OFF lights) B ENDS A

@ Operating procedure

(1 Press the 'mi}mi’; key and set the HOLD OFF.

( v

(2) Push the (\ ©

s D ittt T e DY e # The A sweep ends at the fast of the intensified portion, or the

CURSOR knob and set the B ENDS A function.

end of the B sweep.
HO BXAT%

ffi-i\il o I AT
0.2 %" Fams o [ J
'S N
L e
oo, ]
A¥[07Tdms ‘
SENDS A
{HAT ' Fi 1
0.2 ™= i D5ms (W ps J

=
!
i
|
{
!
|
|
i
{
i
|
!
|
i
I
i
i
i
!
i
i
|
i
i
i
|
i
i
|
|
!
|
|
!
|
i
|
i
i
i
|
!
-

One point advice

t ® Push( (E)CURSOR knob again 1o exi

: the B EI\I]Z?S A function.

i ® When you activate the B ENDS A

E tunction, you cannot access the HOLD

g OFF controls.

e e e o e e e e s o o e S -

e nms o R WNW MR G






5. DAILY CHECK

This page describes how 1o clean the oscilloscope 1o keep it in good condition over a long period of time.
& Follow the next instructions

<> Use the appropriate cleaner.

Clean the covers and panels gently with the soft cloths Recommended
, _ . Prohibited cleaner

dipped in the water or the mild detergenta. Using the cleaner

prohibited cleaner in the list may change the coloring or Acetone, gasoline,

cause the unaxpected damage. Water, mild ather, aicohol, lacquer,

deterfent thinner, mathyl-ethyl-

ketone, detergent
confaining ketone

< How to take off the filter

f N ) * The fiter and the screen face of the CRT may get

ihe dust for a long time use.

Ciean the filter and the screen face gently with the

S

), B L R A soft cloths, Uss the mild detergant if necessary.

outward

| . -
/ ,5) Joo ) Pull the
L] filter

(1> Push the
filter
upward

Flace the filter with the right side.

-\

£

H

back side ;
.nnm,,__...,_.‘q.‘.‘./.m— )

[ face side :

i

i

J

Filter




5. DAILY CHECK

€ Periodical calibration

The peiodical calibration ensures the accurate measurement and may reduce the risk of the instrument

damage as well. The six month callbration interval is recommended for the normal use and the one thousand

hour interval is recommended for the frequent use.

€ Quick check

The following lists the quick check procedures.

Check

Adjustment

Unaligned trace and cursors .

Adjust the TRACE ROTATION control to align the
horizontal scale with the horizontal scale graticule.

Qut of focus

Adjust the FOCUS control.

Pasition change of the ground level at
varying the VOLTS/DIV

See the "AUTO CAL" in the "3.25 SURB menu."

Probe phase compensation

See the probe manual.
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5. DAILY CHECK

€ Quick diagnostics

Follow the next procedure when the oscilloscope does not operate properiy.

Symptom Check Action
No trace display @ |5 the oscilloscope plugged in 7 Plug in the oscilloscope.
ls the power switch turned on ? Turn the power switch on.
2 s the INTEN control turned Turn the INTEN control clockwise.
counterciockwiss? '
2 |s the sweep mode set to the SINGLE? | Set the sweep mode to the AUTG.
# s the display positioned correctly? Push the READQUT key to activate the
BEAM FIND function. o
Turn the go and the O knobs to bring
the signal inlo the screen,
Obscure scale & ig the SCALE control turned Turn the SCALE contrel clockwise.
counterclockwise?
& Are the illumination iamps burnt out? if yes, call the nearest dealer,

No character readout | @

Is the READQUT INTEN conirol turned
counterclockwise?

Turn the READOUT INTEN control
clockswise.

Out of focus @

is the FQCUS control adjusted
corractly?

Adjust the FOCUS control correctly.

No signal display

is the probe damaged?
i the vartical coupling set to the GND?

Change the probe.
Set the vertical coupling to the AC or the
DC.

@ s the VERT MODE set to the correct Set the VERT MODE (o the channg! inlo
channel? which the signal is applied.
e s the VOLTS/ANY switch sat too low Set the VOLTS/DIV switch 1o the higher
sensilivity? sensitivity.
No triggering @ iz the trigger condition enabbng switch Set A enable o select the A frigger
set properiy? conditions.
® iz the trigger source selected correctly? | Set the trigger source {o the channel into
which the signal is applied.
e s the TRIG LEVEL adjusted correctly? | Adjust the TRIG LEVEL to the right level.
Jittaring display & |5 the line voltage below the rating? Use the oscilloscope within the rating.

PAauiD |

Note © When you cannot obiain the stable dispiay on the screen, press the | 5T key.
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5. DAILY CHECK

@ Storing
Store the oscilloscope under the circumstances in the right

table.
Avoid to sore at the sunny or dusty place, or corrosive gas area.

€ Transporting

Transparting the oscilloscope, pack it with the original

packings or equivalent ones.

Storage temperature

~20°0 to +70°C

Storage humidity

B0% HH at +70°C

95
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6. SPECIFICATIONS

All the gpecifications in this section are:
1). applicable to the both units of the $S-7611 and the $3-7607 if not specified.
2). valid within +10°C to +35°C, unless noted.
3). valid after 30-minute warm-up time.

ELECTRICAL SPECIFICATIONS

Vertical deflection system (Y axis)
Mode ;0 CHY, CH2, CH3, CH4, ALT, CHOP, ADD, X-Y
{CHOP switching frequency : 800kHz +5%)
CH1 and CH2
Deflection factor I 5mV/div to 5V/div in a 1-2-5 sequence of 18 steps
1mV/div and 2mV/div with X 5MAG
5mV/div to 12.5V/div (eontinuously variable with VARIABLE)

Accuracy
5mVidivte 5Vidiv: +2%

+5% (—10C ~+507)
1mV/div, 2mV/idiv . 4%
8% (~10C~+507)
Frequency response
537611
Sensitivity Bandwidth
1mV/idiv, ZmV/div DC~ HOMHz (—3dB)
10mV/idiv~2V/div DC~-100MIHz (~3dB)
EmV/div, 5V/div DC~1006MHz (- 3.5dB)
557607
Sensitivity Bandwidth
ImV/div, 2mV/idiv DC~30MHz {—3dB)
SmV/idiv—~2V/idiv DO~60MHz (= 3d)
HV/idiv DO~60MHz {~3.5dB)
< Note>

& The lower cutoff frequency (-3dB) at AC coupling is 4Hz,

# When the bandwidth limit is on, the bandwidth is limited to 20Mz.

Rise time D At 10mVidiv

H5-7611 © 3.5ns

55-7607 : 5.8ns

{Rise time is calculaied from : Bandwidih X Rise time = 0.35)
Pulse response D AL 10mVidiv

Overshoot 3%

Sag {al. TkHez) 1%

Other distortions @ 3%
Signal delay : 30nsor greater (delay time on the screen)
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Input coupling :  AC, DC, GND

Input RC T IMQ+1.5% // 25pF + 2pF (without probe)
10MQ £ 3% // 14.5pl + 2pF (with SS - 680R probe)
Maximum input voltage i 1400V{(DC+ACpeak) (without probe)

+ 600V (DC + ACpeak) {with 88 - G801 probe)
11000V (DC+ ACpeak)  (with 55- 0811 probe)

Drift ' :  O.ldiv/hour or 2mV/hour, whichever is greater after 30
minute warm-up {(bypical value)
Polarity : CHZonly

Common mode rejection ratic  : At 10mV/div
50:1 (1kHz sine wave)
15:1 {20MHz sine wave)

CH3 and CH4
Deflection factor : 0.1V/divand 0.5V/div
Accuracy @ t4%
+8% (—-107C fo +50C)
Freguency response D 857611
0.1V/div DCio 100MEHz (-3d1)
0.56V/div DO to 100MHxz (-3.5dB)
835-7607
0.1Vidiv  DC o 50MH= (-3d1h)
0.6V/div DU 4o 60MHz (-3dB)
< Note >
® The lower culoff frequency (-3dB) at AC coupling iz 4Hz.
& When the bandwidth limit is on, the bandwidth is Hmited
to 20MIi=.
Pulse response » The value in the parentheses is for the 5S-7607.
0.1V/div 3.6V/div
Overshoot T% (6%) 8% (6Y%)
Hag (al 1kHz) 2% 2%
(hers 5% 6Y% (109%)
input coupling : AC DC
input RC T IMG A L5% /M 25pF + 3pl (wilhoul probe)
' 10M& + 3% // 14 5pI" + 2pF {with 85 - 080R probe)
Maximum input voltage : 400V (DCH+ ACpeak) (without probe}
500V (DC + ACpeak) (with 55 - 080K probe)
F 1000V (DC + ACpeak) (with 55 - 0811 probe)
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Triggering
A triggering The value in the parentheses is for the 55-7607.

Trigger sensitivity: Coupling Frequency range Maximum sensitivity
ne DC to 10MHz 0.4 div
10MHz to 106(60)MIilz 1.0 div
AC 100Hzx to 10MHz 0.4 div
10M1Hz to 1006 Mz 1.0 div
X 100Hz to 10M11z 1.0div
{at sine wave) 10MHz to 60MHz 2.0 div
TV -V Syne pulse
TV —F1 : ' ~amplitude 1,5div
< Note> @ The lower Hmit frequency at AUTO mode is 50H 2.

® At REJ coupling, the trigger signal is attenuated at the frequency of:

HF REJ : 10klizorhigher
LF REJ :  10kHzorlower
& The composite video signal amplitade consists of 70% video signal and 30% sync
gignal,
Trigger source : VERT, CH1, CH2, CH3, CH4, LINE
Coupling : FIX, AC, DO, HF RE.), LF REJ, TV-V, TV-H
Polarity : Positive( +), negativel-)
B triggering

Trigger sensitivity : Same as in the A trigger sensitivity.
Trigger source : RUNS AFTER, CH1, CH2, CH3, CH4
Coupling : FiX, AC, DC, HF REJ, LF REJ, TV-H
Polarity : Positive(+ ), negative(-)
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Horizontal defiection system (X axis)

Horiz Display DA ALT, B
A sweep
Sweep mode 1 AUTO, NORM, SINGLE
Sweep rate 1 20ns/div to 0.5s/div in a 1-2-5 sequence of 23 steps
20ns/div to 1.25s/div (continuously variabie with VARIABLE)
Accuracy ] ;. (over center B divisions)

+ 2%

Accuracy H:  {over any 2 divisions within center 8 divisions)

+ 5%
Holdoff time . Variable with HOLD OFF
B sweep
Delay 1 Continuous delay (RUNS AFTER) or triggered delay
(CH1, CH2, CH3, CHa)
Sweep rate T 20ns/div to 50ms/div in a 1-2-5 sequence of 20 steps
Accuracy I ©  {over center 8 divisions)
+ 2%
Accuracy 11:  (over any 2 divisions within center 8 divisions)
+5%
Delay range T 0.2t010.2 divdelay position at 1ms/div
Delay time accuracy 1 1 ps/div to 0.5ms/div (A sweep rate) and 1 ps/div to 0.5ms/div
(13 sweep rate)
4 0.5% of reading + 1% of full scale — 30ns
Delay jitter D 1/20,000 or less
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Sweep magnification

X-Y operation

X axis
input
Defiection factor

Freguency response
Input RC
Max. input voltage

Y axis
Input
Deflection factor
Frequency response
Input RC
Max. input voltage

Phase difference

10 times (max. sweep rate: 2ns/div)
Accuracyl . (over center 8 divisions)
20ns/div, 50ns/div + 5%
0.lus/div to 0.6s/div - 3%
Accuracy I1:  (over any 2 divisions within center 8 divisions)
20ng/div to 2us/div + 8%
Bus/div to 0.5s/div +5%

<Note>

The first 30nsec and last 40nsec of the sweep are not valid for this
specification.

CH1

Same as that of CH1

Accuracy : 5SmV/divtobVidiv £3%
DC to 4MHz (-3dB)

Same as that of CH1

Same as that of CH1

CH1, CH2, CH3, CH4, ADD

Same as that of CH1 CH2, CH3, and CH4
Same as that of CH1 CHZ2, CH3, and CH4
Same as that of CH1 CH2, CH3, and CH4
Same as that of CH1 CH2, CH3, and CH4

Within 3° (at DC to 100kHz)

External intensity modulation {Z axis}

Min. modulation voltage
Polarity

Frequency range

input B
Max. input voltage

102

0.5Vp-p

Positive going signal decreases intensity, and negative going signal
increases intensity.

DC to Mz

Approx. 4.6k

T30V



Signal output
Calibrator
Waveform
Repetition rate

Duty ratio
Output voltage

CH1 signal output
Output voltage
Bandwidih

Output impedance

Square wave

1kHz

Accuracy :  +0.1%
45% to 55%

0.6V

Accuracy :  11%

20mV 1 20% for 1 division screen amplitude (at 500 load)
587611
DO Lo 50MHz — 34B
SS-7607
DC to 30MHz - 3dB
500 1+ 20%

Readout and cursor measurement

Readout

Vertical readouts

Horizonta! readouits

Cursors

Menu display

CH1 through CH4 deflection factors with automalic factor correction by
using SS-080R or SS-081R probe, UNCAL, x5MAG with automatic
factor corraciion, AC, DC, GND, INV, VERT MODE, BW

A and B sweep rate, UNCAL, x 10MAG wiih automatic lactor
correction, DLY time, HOLD OFF B ENDS A

Two veoltage cursors (horizontal cursors) and two time cursors (vertical
cursors}

TIME, VOLT, and S8UB menus

103



Frequency counter

Measurement channel :  Samesourceasthe A trigger source.
Frequency range Maximum sensitivity
10Hz 1o 10 MHz 0.8 div
SS-76111 4o MHz to 100 MHz 2.0 div
85.7607 i0Hz to 10 ME—Iiz 0.8 d@v
10 MHz 1o B0 MHz 2.0 div
Display digit : Six digits
Maximum count time  ©  0.1s
Frequency range : 58-7611
10Hz to 100MHz
S5-1607
16H:2 to 60MHz
Period range : 8s-7811
G.1s5t0 10ns
SS5-T607

O.1sto 17ns
Measurement error :  10MHz or higher, or 0.1us or slower
Base oscillator accuracy £ 1 count

19MHz or lower, or 0.1us or faster

y £ trigger error * 1 base oscillotor peried

Base oscillator accarac -
input frequency X0.1s

Base oscillator
Freguency T 10MH=z
Aging rate : £3ppm/year
Temperature stability: 2+ 10ppm/0C to 50°C
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Peak voltage measuremert The value in the parentheses in the ieft column is for the $5-7607

Measurement Accuracy

DC voltage +{0.5% of reading + 1.6% of full scale +20% of one division)
within center 6 vertical divisions

+PEAK, -PEAK 1 {0.5% of reading + 1.6% of full scale +20% of one division +
45Hz to 100{60)MHz 0dB/-2dB* + CH1 and/or CH2 vertical frequency response)
and within center B vertical divisions
onhe division or more screen < Note >
amplitude

0dB/-2dB3™ is the value befween 0dB and -2dB, and follows the
curve of the peak detector frequency response.

The cursor may jump 0.2 div or so depsnding on the some input

frequency.
GATED +PEAK, GATED -FEAK +{0.5% of reading + 1.6% of full scale +30% of one division +
45Hz 10 100{60)MHz 0dB/-2dB*+ CH1 and/or CH2 vertical frequency response)
and within center 6 verlical divisions and one horizontal division or

one division or more screen
amplitude in the gated period
and

more gated period at Sms/div to 0.2 ps/div sweep rate

< MNote >

one cycle or more display signal 0dB/~-2dB* is the value befween 0dB and -2dB, and foliows the
curve of the peak detector frequency respouse.

The cursor may jump 0.3 div or so depending on the some input

frequency.

< Note >
#® The accuracy mentioned above are
specified after executing the AUTC CAL function.
e The peak voltage measuremant
accuracy includes the cursor disposition error, or £ 20% or 30% of one division.
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Cursor measurement
TIME cursor measurement
Delta time (At)
Freguency { 1/At)
Phase { PHASE )
Period ratio { RATIO)
Rise time and fall time { Tr,T1)

+0.5% of reading = 1.3% of I'S

»  Caleulated Irom the delta time value.

Duty ratio { DUTY ) J
VOLT
~ Delta voltage (AV) +0.5% of reading £ 1.6% of full scale
Delta voltage from GND { AV ) |
Calculated from the della voltage value.
Voltage ratio (V RATIO) :
Cursor position range VOLT cursors . +3.6 divisions or more from the screen
center
TIME cursors . 4.5 divigions or more from the screen
center
<Note>

The cursor tracking mode, which allows to pesition the cursors

maintaining the span between the cursors, is available.

Date and time

Display format

Leap year

106

DD-MMM-YY HH: MM

DD + day (2-digit number, 01 to 31)

MMM : month (3-digit alphabet, Jan through 'Ijec)
YY o year (2.digit number, 00 to 99)

Hii . hour (2-digit number, G0 to 23)

MM o minube (2-digil number, 00 to 59)

Aulo correction of @ leap year



Comment display
Lisplay area ¢ 4throw through 14th row from the top of the sereen

Number of characters : Upto 80 characters

Character set:

LA AR RN R R N A R N
{12134 5(617j8lo)l::j<]{=i>]|"7
@IAlIBICIDIEIFIGIH|II]|JIKILIMINIO
PiOjRrRistTiulviwlxiylzi{|$] 1]~
‘talbjclidielflaglhlijjlklilimlnia
pialrsitjulviw|efylzi{j113171s
xlslslzisjol~l0lL]1] sd i ENERLS
pinf °f s
Data memory 1 Backup by built-in batteries
Storage data : 10setup memories excluding the last setup at power-off
Battery life © Approx. 40,000 hours (at room temperature)
CRHT
Shape :  Rectangular, 6 inches
Display area i 8div X 10 div (1div = 10mm) Non-paraliax internal graticule
with scale illumination
Phosphor . B3l
Accelerating voltage : Approx. 16kV
Power supply
Voltage range D 90V o 250V AC
Fregquency range ' 50Hzto 440Hz
Power consumption : Approx. 85W (at 100V AQC)
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WEIGHT AND DIMENSIONS

Weight = Approx. 7.5kg (excluding the panel covers and accessories)
Size + 330 £21mnm (W) X 132 £2 mm (H) X 365 £2 mm (L)
3552

X

E 33042
; (1] =
: o Ll ]
(EEEEEEEE g N
—— 1 8 ) B - j
ENVIRONMENTAL CHARACTERISTICS
Dperating temperatura ;. —=10°C o +50°C
Operating humidity 1 90% at 40°C (relative humidity)
Storage temperature ;o =20°C o +T0°C
Altitude : Operating - 5,000m:; burometric pressure of 405 mmHg
Nom-operaling © 15,000, barometric pressure of 90 mmlig
Vibration test - Start {rom 10Hz to 55Hz and back in one minute. Peak-to-peak

amplitude 0.67 mm; for 15 minutes each in vertical, horizontal, and
longitudinal directions for a total of 45 minules.

Shock test . Raise one side by 10 em and let it fall onto a piece of a hard wood; 4 times
{or each side.

Drop test : Pack the instrument in the transportation carton and drop il from the

height of 90 em.

ACCESSORIES

Power cord (3-00M@) . ...
Fuse (2A/250V, slow blow) .............
Probe (8S-08B0R) ... ... e
Panel cover . ... .. ... e

nstruction manual . ... ... oL,

G S S

Accessory Dag ... .. ... ie e e
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