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DIGITAL STORAGESCOPE
DS-8600

OPERATION MANUAL

Read Precautions Before Use. iy



Three AA-size batteries

or AC adaptor

operation.

4 Wide viewing angle LCD display

4 Small size (A5 size or 8.4"W x 5.7"H) and light
weight (1kg) by sophisticated design.

4 Simultaneous fast sampling rate (16MS/SEC) on
both channels

4 DCto 2MHz wide bandwidth

4 Memory save and recall up to 50 waveforms

4 Auto sweep range setup

4 Strip chart recorder-like display in Roll mode for
slow transitional signal

4 Two-way operation

4 6.4k word/CH maximum memory length and
horizontal post expansion / SCROLL capability.

4 Overwriting waveforms in PERSIST mode

& Additional 8-channel logic analyzer capability
using optional logic probe

4 Hard copy output to optional printer

chl smv 15 SEC!
CH1

RUN ch1t AUTO Y,

ch1 smV  10pS SCAL
CH1
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Read the following precautions before use.

4 Do not use the oscilloscope in the harsh environment,
The environmental characteristics are :

Operating temperature
Operating relative humidity

0° Cto+ 40° C
90%RH at 29° C

€ Never apply an excessive voltage into the inputs.

Input Maximum input voltage
CH1, CH2 +200V (DC +AC peak) without probe
s 5000V, {DC £ AC peak) with 10 : 1 probe ...
EXT TRIG + 25V (DC +AC peak)

# Never apply an excessive shock.

The osgilloscope is light weight, or only 1 Kg (2.2 Ib.) approximately.
Be caretul not to drop the oscilloscope 1o the floor from the desk by accidentally

“-awing the power cord or the probe cable.




4 Use the appropriate cleaner.

Clean the covers and panels gently with the soft cloths dipped in the water or the been drained-
: = ; th. remove all the AA-type
mild detergent. Using the prohibited cleaner in the list may change the coloring or If you do not use the oscﬂ!oscoperltz’ r:“ore than one month, r
cause the unexpecled damage. . { of the battery compariment. _
¥ 3 ?ri“if;zsc;);e of the batlery depends on the ambient temperalure as follows.
el

® Exchange all the three AA-type batteries at the same time when the balleries have
xcha

Recommended cleaner Prohibited cleaner

Waler, mild detergent Acetone, gasoline, ether, Typical Battery Life under continuous operation

alcohol, lacquer, thinner,

methyl-ethyl-ketone, ¢ Eel_t!:p VOLTS/DIV : 5mV Houes
delergent containing ketone CH2 VOLTS/DIV :5mV }
v MODE - SPLIT
SEC/DIV - 1u8 ! NiCd battery (2.2AH)
4 Use the only AC adaplor specified as follows. PERSIST : OFF 4
SOURCE : EXT
SWEEP MODE  : AUTO .
1. Oulput voltage : ~ 4.5V RUN/STOP : RUN Alkaline battery
2. QOulput current: 1A ¢ Signal input T
3. Female plug : See the right drawing CH1, CH2 2MHz
4. Polarity : o : Sinewave
2 -
Plug size
# Call your dealer when the internal battery has been drained, since the internal battery
is not commercially available. PUSH AUTO-KEY message will be displayed when the 40
internal battery has been drained. 0 10 20 30
The internal battery backs up the waveform memories and selup conditions during Enviromental temperature °C
power off. The life cycle of the inlernal battery is about 40, 000 hours,

NOTE : When you leave the oscilloscope ready 10
trigger in NORM or SINGLE sweep mode,
this may shorten the batiery life extremely.

: . 5.
@ The refreshing time of the LCD display may be varied by the ambient temperatur




ﬁanel Layout
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Vertical mode (P.13}
V MODE

Auxiliary connector for
logic probe and printer

J

s -
LCD display (P.2)

'~ J

<
Memory length and display
persistence (P.28)

—_—

Sweep mode (P.22)
SWEEP MODE

( B

Setup readouts (P.2)

L

INPUT connector (P.10)
CH1, CH2, EXT TRIG,

X

f
Memory selection  {P.29)
SAVE NO

“

" R |
Waveform display  (P.30)
DISPLAY
\ o
=
Waveform save (P.29)
SAVE

Auto sweep rate set (P.19)
AUTO RANGE

.

|
|

P

Measuring ground terminal

I

Vertical coupling  (P.11)
CH1 DC, AC, GND
CH2 DC, AC, GND

" J

Vertical position  (P.12)
CH1 ¢ POSITION
CH2 % POSITION

J

Vertical sensitivity (P.16)
CH1 VOLTS/DIV
CH2 VOLTS/DIV

Sweep rate (P.17)

SEC/DIV

Display scroll (P.21)
SCROLL

Trigger level (P.27)
TRIG LEVEL

“ S

Trigger source and slope
SOURCE/SLOPE (p.25)

-

S B
Selection arrow key (P.7)

1, t=

J

Battery alarm (P.5)

BATT ALARM

Waveform run or stop

RUN/STOP

{p.31

)

[ CAL signal output  (P.9)

Display contrast
CONTRAST

[Carrying band button (P.4)

AC adaptor inlet (P.6)

l\Power switch

Vi
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r1 Getting to Know This Manual |

@ Style
Each function and operation are described in the following order.

Purpose
Warning

Caution

Preliminary setup
Key operation
Operaling procedure

One point advice
9 Panel and Key

> Panel illustration

v MODE
| = 3
e o
i STOP i s
e e (R [D .....
= T
-4  Hng
e

is the outlines what you obtain from the operation.
decribes whal may cause some hazard, according.
prevenis any accident. )
describes whal you must or must not do, accordingly
prevents instrument damage.

describes necessary signal connections and others.
describes key operalion sequence.

describes the details of the operation,

describes some useful tips to know.

The panel illustration in the top and right
of the each page shows the locations of
the keys used for the operation as the
painled keys.

is used to indicale the actual key or swilch.

is used io indicale the bislable key. Pressing the key
shifts o the another state. The key notation in the
parentheses may be omilied.

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

is used to indicale the key operalion sequence.

4 Notation in the Operating procedure

is used to indicate the operation order.
is used to indicale the function 1o be selected.
connects between the procedure and the illustration.

e The « and i marks are used to

«®,@,6- -
¢ SCROLL
4 Marks in the screen display illustration
' g

11

cht  50mV 1pS  SECE4r
CH1
ch 1 AUTO

\ STP 6k

indicate the functions or operalions
selected. Certainly these marks are not
shown on the aclual screen.

1 Getting to Know This Manual

CH1
display
area 8]
at SPLIT mode cH2 i
display .- -H
area '- !-
e ] YLLLLLIAT]
SRRV ESMV MO

(U o Jehih AUTO)

L% ot

Auxﬂia\[vv
indo
{e&ROLL bar, or
next messages

[ LOW F/NO TIRG, }

SET UP,
San tle Sensitivity of chl
ivo[ISpVil  (yOLTS/DIV)
Ciimeen | e Memory wavelorm
ISAVEND | No. of chl
R (SAVE No.)
s5mV~ 20V, ]
{ 1~50,

Sensilivily of ch2

(VOLTS/DIV)

e Memory wavelorm
No. of ch2

(SAVE No.)

5mV ~ 20V, ]
[ 1~50,

§ PRRSIST ; Sweep rate

[ 6k, PER, ]

[1uS~10S/DIV ]

CH1 and

ADD and
CH2 display | SUBed
areaat CH1, | signal
CH2and display area

DUAL
modes

Sweep rate
SEC/DIV

[1pS~10SDIV ]

Main selection window

v MOD, CH1V, CH2V
LENG, SCRL, SEC/,

SWEP, SOUR, TRIG,
DISP, SAVE,

v MODE =

CH1,CH2, SPLTI]
[DUAL, ADD, SUB,

: Sioe
AUTO, NORM, SNGLv]
[ ROLL,
(TRIG)SOURCE s -

(TRIG)SLOPE

ch 1, ch 2) ExT'}
[ TI l‘



[ 1 Getting to Know This Manual J

The auxiliary messages are displayed on the screen afler some key operations or some

input signal condilions.

The SAVE operation is BAVERR
done. (P29}
N
e SERYET—| The selup condition has been
h2  50mV 5uS  SPLT :
[ RUN ALL chif AUTO changed but the display

« INOOPT
You tried to operate some illegal
function.

o JLOWIF/NOITRIG
No triggering in the AUTO RANGE
by applying the trigger signal of lower
frequency or amplitude than the
specification. (P19)

o SHEFREQ
No triggering in the AUTO RANGE
by applying the trigger signal of higher
frequency than the specification. (P19)

operation is busy after you
select the STOP mode by pressing the

key at no

pressing the

triggering condition. The message
lollows BUSY message.

signal is not renewed.

o Basic Operation

ope in the way of :
flatly on the desk.

n use the oscillosc

the oscilloscope _
the oscilloscope by using the

he oscilloscope from the nec

4 Youca
e Placing
e Propping up
.Suspending‘c

stand. .
k by using the carrying band.

i fully and position the
e, handle the oscilloscope care i
T.é?)edai?;\;y at the best viewing angle, since the LCD display contrast

he room lighting.

In any way ©
oscilloscope
depeﬂds ont

& Using the stand




2 Basic Operation

000000©
o00opgg B

g
©)

* Exchanging the Batteries

O Opening the |ig of

the battery
compariment

@ Place the oscillosc

@ Pushing the nolc
the lid out,

O Exchanging the batteries @ Remove the drained batterjes.

Ope backward.

@ Insert the batteri
polarity according g the guide in_
battery compartmen,

<& Closing the [id @ Place the Jid on the guide rail,
® Slide the lid in 1o fix the lock.

+ BATT ™%
i ALARM
® When the batteries are drained, the LHS P BATT ALARM indicator
will light, or flagh occasionally. Excha

get the warning Mmessage,

hes on the lid, slide

es with the correct

nge the batleries ag soonasyoy

g
g
©

0o00ooo®©

nooooo
oooooo

@ Setthe 8o 7
the OFF position.

@ Insert the AC adaptor plug into the
oscilloscope inlet. ‘

@ Insert the AC adaptor line plug into the
outlet in a wall.

the

AlE o
@ Turn the ! °F 1 POWER switc

; ar
® Adjust i coummasr ; knob on the re
* TUERGg eIT the poer panel to obtain clear display.

No special procedure is required for {urning off the power.
4 Use the only AC adaptor specific as follows.

—

. Output voltage :  +4.5V
2. Output current: 1A

3. Female plug illustrated as in the lefl.

. Polarity  O——®

— f—2.1mm

Plug size

Ia

[ tup i
i turned on, the last se i
ithi When the oscrlloscqpe is e
ki baue?’.down is recalled.  Using.the AC adaptor au;or: . mg :
belior? pt?w:epower source to the AC line voltage, even thoug
selecls
batteries are installed.




ﬁ Basic Operation J

(The CAL signal is used for
compensating the probe phase.)

g

ROONAN®
s HORCN

[?ispt?ying the signal on the screen is the firsl step for the oscilloscope users. For a
first-time user, the following steps describe how to display the signal on the screen.

I. CONTRAST

O 0 0

e

COMTRAST | the clear display.

S R .

I1.GND coupling
— OO0 0OL0
Q@ mm @
4?.

I.CH1 VERTICAL mode

T L)

ch1  50mV .SmSViMOD%
GH
RUN chi f AUTO

IV.CH1 VOLTS/DIV 5mV
T

T 111

ch #5my 5mS GRIVE

t CH 1
RUN cht T AUTO

V.AUTO RANGE

( 3

chi  5mv HOmS FSECL: |4
che 0av ¢ _CH
BUN ch mwr@é}gd-

MODE.

@ Pressthe i 3 i keyorthe i 03}
and select CH1.

CH1VOLTS/DIV.

©® Press the ‘-:|l key or the 1[:.1’

key and select 5mV/DIV sensitivity.

N s
@ Press the | AANGE

maiGe { key to obtain the
trace on the screen.
The oscilloscope is sel to :

SOURCE . CHA
SEC/DIV : 10ms
SWEEP MODE : AUTO

o}
ms]
o]
O
o |
3
o

® Using the i$Tyi knob, position
the trace the 2.4 divisions up from the

bottom of the screen scale.

.................

@ Push out the ?Lm@ switch and

select the DC coupling.

== | switch and

release GND coupling.

@ Using the standard probe, apply
the CAL signal into the CH1

inpul.

@ press 1heg'; F&g% key 10 obtain
the 4 to 5 cycles of the CAL

signal on the screen.
Now you obtain the CAL signal
on the screen. In the nexl

chapler, you will learn the
detailed function and operations.




FB Functions and Operations J

©
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[ 3.1 Setting Up the Oscilloscope ]

gger connector. The

rs and the one external tri _
. The external trigger

vertical inpul connec :
There &0 T t‘:?e for the CH1 and the CH2 verlical systems.

vertical mpLS(T TRIG) is for triggering the signal externally.

In this chapter, the CAL signal is used as th ' ignal i
e tesl signal unless the test signal is connectol

specified. The next illustrations show the probe connecti s
ctions. U n
r e p s e the standard

I .CH1 input connection IT.CH2 input connection

55-069 —
= i

8]

E
o{]umuug 8]

g or the

Use the standard probe 58-06

coaxial cable.

oooooo©

—o 10000

test with the

©

e Connect the ground under
alligator clip of the probe.
{ the probe SS-

000000 o

lll.CH1 and CH2 connections IV.What you have learned in the “2.

Basic Operation”. e The attenuation factor 0

To signal source 069 is 10 : 1 or 10 times. Using the
il o bl il Sl probe 55-068, multiply the sensitivity
learned the following functions b 5
displaying the CAL signal. d on the screen by 10. |

‘ A 1 "YI appy
e Triggering the signal externd
gggTRAS-Ir' the external signal into the EXT TRIG
couplin ;s

V MODE R inpul via coaxial cable.
CH1 VOLTS/DIV
AUTO RANGE
POSITION
DC coupling



= ¥ fxgil

(33 Coupling the Signal | (3.4 _Positioning the Waveform ) ity
==
e OQ o
o o o
In many cases, the DC coupling is the best choice for the measurement, since the DC
coupling eliminales no signal componen!. When you measure a small signal having
large DC offset, use the AC coupling to eliminate the DC component. You will obtain s
the ground reference level by using the GND coupling. @ Key operation
: i (CH1,CH2)
@EQS!T!QH.-‘
4 DC coupling ; OO —— 3 Posilioning
i CERDRE T i
9 § : ot Trace
it Operating procedure
e Sefing | ? el i s :
................................................. CHZDC‘ . @ Using the tﬂosmou knob, position the
CLRCBNOT  CBNORET ; i trace to obtain the best viewing figure.
o rrre S8 @ Push out the 3 rmw key. 1 551['?- The display area varies depending on the N
mrzech A L ONe o) T m.pe:"'r MODE as follows :
¢l 5mV  .5mS V MOD ’L MODE Display area
CH1
RUN hi  AUTO
. oo | i CH1, CH2, 4 divisions
@ AC coupling : - : Wi B R N g [ cnz] DUAL at screen center
i ) RUN chi t AUTO ) LDUAL
im SPLIT CH1 : 4 divisions
: H v CH1 at upper screen
ksl i CH1 AC CH2 AC i ] display GO » 4 divislons
- 0 C t v area ’
; ¥ at lower screen
- t
] : cH2 ADD,SUB 8 divisions
1 ’ display
4 area
¢t smV  .5mS V MOD — ’ L | - .
CH1 wlﬂ
_RUN ch1] AUTO )
4 GND coupling @ Set the SWEEP MODE o the AUTO. -
I T T R P P . d eeEeseRsiEere e et eI L S s
RN @ Set the RUN /STOP to the RUN. g . » ;
e . . sUBed :
o i | DO Aﬁ‘“’ m__ : e : No horizontal positioning is i
Setting Setting { @ Pushin the | == Ey ¢ [ one point ; :
i ! : ; ; t ] i ; available. i
CH1 GND CH2 GND _ oo ?r - S i | Advice {
e s A Y A S R B AasS A e ; obtain the trace relerencing the ground level. s g e Avoid to position the waveform :
1400 : i




L 3.5 Displaying the Signal ] "gﬂE

g
E
©

ooooon@

oRO0OOO
ocN0000O

You can display the either CH1 or CH2 wavelorm. (to be continued)

® Key operation

N=n Rt A4 I =4
Setling Selecting
V MODE SPLITorDUAL

T e ..,._.‘_ _'_ o] T X MODE' ............

CH1 and
CH2
display
area

ol ﬂ@&m? @ Presslhe L_:l‘ key or the t:: ikey

4 display.
il 5mV  .5mS SG0Y ¢ g
L P4 4
.| RUN chi{ AUTO )

: \

o f—

|

5mS HPMOD e
ch2  50mv OHZ: e
RUN chz| AUTO |

Omm Q@
[ W=
.............. oo o
t= s e il |
I B 3
............ O = m
EF O o

You can display the CH1 and CH2 ssgna]s on the screen al the

same time. In the SPLIT screen, the two signals are displayed in the separate display
area. In the DUAL mode, the two signals are displayed in the same display area. In
the DUAL mode, you can not use the memory functions of the SAVE (see page 29)
and RECALL (see page 30) . (conlinued from the previous page and to be continued)

.4 Key operation

: t=
o -
Setting Selection
V MODE SPLIT or DUAL

4 Operating procedure

i 1%
——- e ey C—_— -
1
= = CH1 and MODE
o o At | L7 | CH2display
SIS | areainthe
DUAL mode

P = L s e (S B 1

i g
ghwum @ Press the | .‘L—f key or 1[:1 key and
select the SPILT or the DUAL.

cht  10mV SmSHED 4w
ch2  10mV $ou,

AL
| RUN ch1 1 AUTO

(SEm=Eam

CH1display
areain the 23
SPILT mode

'

1

; CH2 display
=T 1 T| T | 7| areainthe
- SPILT mode
i e sl bl 1

chl  10mV SmSVMOD
ch2 10mV FEPLIT A
kHUN chi 1 AUTO Y.

i Setllng the SWEEP MODE 1o the AUTO (see page 22) and the -

RUN/STOP to the RUN (see page 31) may be helpful for the operation.

one point | In the DUAL mode, you can superimpose the two signals for close check,
Advice | but you may loose the distinction of the two S|gnal ;

14



s P [ 3.6 Changing the Signal Amplitude J @mn;mmi@
.= - : g 0o
VoL e £3 i o [l |
-3 I fag = SE O
- == O m =
........................ g O o o
You can display the algebraic addition (ADD) or subtraction ] . .
(SUB) of the CH1 and CH2 signals on the screen. Using the SUB function makes You can change the signal amplitude in order to obtain the appropriate signal size on
easy to measure the signal differences between two inputs. the screen.
4 Key operation 4 Key operation
ot e (e ¥ TR ot [ ] — bl it
Setting Selectmg (continued from the previous Setting Selecting Vertical
V MODE ADD or SUB page) CH1 or CH2 VOLTS/DIV sensitivity
4 Operating procedure 4 Operating procedure

Apply the CAL signal into the CH1 and CH2 inputs.

itivi
—o D Press the O] ey or ol

( h @ Pressthe i..E2..;  key and setthe V key and set CH1 or CH2 VOLTS!DIV.
[ MODE.
0 il e sl s | 4
display
area
e O e B s : I gl
............ @ Pressthe | T ikeyor .03} key and
‘ 4- i Tt - select the appropnate vertical sensitivity.
@ Pressthe i 3 ikeyor i =2 i key and o SOV s BHiVier
cht  10mV .5mS HEMOD! 4= | h ADD SUB oH 1
ch2  10mV FADD 4k select the o 3 an T ot avto
| RUN chi] AUTO | L il
\ In the ADD or SUB mode, the viewing area is CH2 sensitivity
I‘ two times wider vertically than in the other .
modes Ine==aNEN
e uS GHA
arpeay ch2 {5 CH2
RUN 4 ch2t AUTO
f | CH1 and CH2 sensitivities
sl
chi  10mV .5mS MDD 4 I\ﬁ—r/f [ |
g:fw e ch i :S‘lrjg o chl BV 1ps CHiE
\ J ch2 vam DUAL
| RUN ch2 T AUTO
* Setting the SWEEP MODE to the AUTO (see page 22} and the i The sensitivily is set in 1-2-5 step sequence from the 5mV/div up to the
RUN/STOP to the RUN (see page 31) may be helpful for the 20V/div. i
ST operation. i | One point
o] t : i d
Advice | ® Inthe ADD or SUB mode, you can not conlro[ the TRIG LEVEL. ; LA e b,




[ 3.7 Selecting the Sweep Rate ]

You can expand and compress the display wavelorm for
the best viewing condition. When you expand the signal, you obtain the more detail of

the signal, but you see the shorter duration.

4 Key operation

SEC/DIV

Selecting Sweep rate
(10SEC~1uSEC/DIV)

4 Operating procedure

—_— — -— — -

ch1  smv  EWiS: SEGH4-
1 CH1

| RUN chii AUTO |

g A

chi  smv  #jiss  BECHE
CH1

\_RUN chi{ AUTO )

@ Press the SE%W

=1 key and sel the
SEC/DIV.

. ¢ :
keyor i &= i

key and select the appropriate sweep rate.

@ Press the ‘r-:f

The illustrations are the CAL signals at
EmS/div (upper) and 1uS/div (lower) sweep
rale respectively.

ROLL mode.

Setting the 0.58/div 1o the 10S/div sweep rate automatically selects the
At the 0.5S/div sweep rate, you can select the normal

sweep mode or the ROLL mode.

One point
Advice

— 0 nfll

Omm Q

7 i e [

.............. =l =k =
t= - OO
=% =R=R=
............ Om =
-, C O

The ROLL mode is automatically turned on when you set the
sweep rale between the 0.58/div. and the 108/div. The ROLL mode provides the
display in the similar fashion the chart recorder provides. In this mode, you will see the
‘oal ime wavelorm change on the screen for the slow speed signal.

4 Key operation

s -»
o0 R = 4 B i
5 Setling Selecting sweep rate
| SEC/DIV (.5SEC~10 SEC/DIV)

4 Operating procedure B

: v

@ Press the & 2.
SEC/DIV.

— B!

key and set the

{ ¥} i1
@ Pressthe i 3 i keyandsetthe i T ;

key and select the slow sweep rale within
the 0.55/div and 10S/div.

e The top illustration shows the CAL signal
just after the signal applied.

cht  somv (fSy iSECH4r

CH1 e The bottom illustration shows the CAL
LRUN RO 4~ signal for the longer period than in the top
N illustration.

e In the ROLL mode, the signal is updated
at the right corner of the screen.

{RUNT

key to slop running.

cht 0av HSH  SEC/4
CH1
AUN ROLE 4

meaningless.

One point
Advice




[ 3.7 Selecting the Sweep Rate ]

When you activate this funclion, the appropriale sweep rale

is selecied aulomatically to display the 4 1o 5 cycles of the signal on the screen. If you

are a first-{ime user, try this function first.

4 Key operation

Setling
AUTO RANGE

4 Operating procedure

3.8 Expanding and ;.gggg
Scrolling the Signal i =

5

When you hold the signal in the 6.4kW
setting the RUN/STOP 1o the STOP,
detail of the signal. (io be continued)

4 Key operation

as“”ggm"f ESE:%DNE Omm O
............. " E g D
ameasenees 1. -

-3iit= 5 Bl o i
A R RO e ooo
Om m
m o 0

memory length by

you can expand the holding signal to check the

e

W LS 1 e

Setting Selecting Setling
LENGTH 6.4kW STOP

: I Y
~-EF-g &
Setting Increasing  (Decreasing
SEC/DIV  Sweeprate Sweep rate)

4 Operating procedure

\ :\UTD T
( @ Press the ; "¢ | key and set the AUTO i (e :
r— RANGE function. ; @ Pressthei 3 i keyand select the
ity e il 6.4kW memory length.
E The oscilloscope is sel automatically as : e
PERSIST : (OFF) @ Press the i 3} key and set the STOP to
O SEC/DIV :.5mS with CAL signal hold the display signal.
SWEEP MODE: AUTO " secon
SOURGE e i @ Press the i 3 : key and set the
an sy shS iSECL4F +sH Gputs SEC/DIV.
B o CH1 TRIG LEVEL :cenler with CAL signal chi  s0mv sops JEENGH4 s, ;
| AU {n1: AUTOI4r 4 3 CH 1 R L .
—F ¥ DISPLAY :NORMAL other than BIgp ki om1  AUTO ® Press the | O : key several times and
SAVE and RECALL 5 expand the display wavelform.
RUN/STOP :RUN
In this case, you will see the scroll bar in the
; % auxiliary window below the waveform screen.
- : The scroll bar indicates where you see on
the screen in the lotal memory length.
; Therefore, the more you expand the signal,
L the smaller the scroll bar becomes.
. e P
ch1  smvV 1pS  BEGH4 Pressing the ! "= : key returns the sweep
gl sl
stor & a1 aUTO j rate to the original setup.
e The lower numbered trigger source will be selected at the multi-display }
mOdE. araraes ..“.‘........-.u...‘.....-.....:'..:.. ...............................................................................................
i e The AUTO RANGE function is valid for the signal of 50Hz to 2 MHz : ‘RUNSTOR: . )
frequency. Pressingthe i ) :  key releases the magnification operation. i
e The LOW F/NO TRIG error message will be displayed when YOU : * Maximum magnification is 50 times or up 1o 1pS/div sweep rate, i
i apply the trigger signal of lower frequency or amplitude than the ; One point whichever applicable. Therefore, no magnification is available at the
One point specification, ) | Advice 1pS/div sweep rate. :
advice | ® The HI-FREQ error message will be displayed when you apply the s R S L R s S AR R S B s

trigger signal of higher frequency than the specification.

19 20




3.8 Expanding and CTENGT YV TRUNT Y M eseomny i 3.9 Selecting the Sweep Mode ©
( Scrol[lng the Slgnal ] ?"E%ST_E: i S Q L J =
o =
e T - =
SCF\OLL 3 D
=N g =
; . O
When you hold the sngnal in the 6.4kW memory fenglh by setiing = There are three' sweep modes, the AUTO, NORM,
the RUN/STOP 1o the STOP, you can expand and scroll the holidng signal to check and SINGLE.
the detail of the signal. (continued from the previous page) The AUTO sweep mode is advantageous for the general measurement. In the NORM

sweep mode, no trace is displayed al the lack of tnggerlng "Since the’ triggering
frequency range in the AUTO sweep mode is limiled above 50Hz, use the NORM

4 Key operation : sweep mode if your signal frequency is below 50Hz.

g, gy ; T N e e T e g i i | continued
.#Sigﬁ'& - 4- 4 /,,- ggg,; / sEowa _, f:» - scnou 23 4. ; " ff__-_'t (continued from the previous page, and to be )
fesnsrun o * Teesesessesne® S L TTTR e ) fescsesensinas wasns ee ‘ Key Operation
Setling Selectmg Setting  Sefting  Increasing Seﬂ]ng Scrolling display
LENGTH B.4kW STOP SEC/DIV Sweep rate SCROLL waveform | | e : e, : s, .
§ SWEEF ¢ .......51-&5 i ¥
4 Operating procedure SUERGT S s L o
- N\ s @ Press the Pmm i key and sel the LENGTH, Setting SE|€C(IHQ
: R . SWEEP MODE AUTO
HETR 3
e s e @ Press the i 3.} key and selecl the 6.4kW
memory length. - 4 Operating procedure
{TRUNG Y
ek . [ ® Pressthe i T3 ikey and sel the STOP to hold Csweer
T Nt the display signal. @ Press the i %5 ikey and set the SWEEP
SE[%DW CH1 MODE.
Press lhe key and sel the SEC/DIV. ST T T 1| untriggered L vy
chi  smV  .5mS EigNG’Q- g, e i @ Pressthe i = ‘orthe i = ; keyand.
e e Auljr& Press lhe: [ ‘key several limes and expand select the AUTO sweep mode.
i / the display wavelorm. ¢ CH2
C sl BN In lhis case you will see lhe scroll bar in the GND level
I\I\,—([ | | auxiliary window below the waveform screen.
chi  5mV_ 5mS SEGE: The scroll bar indicales where you see on the The left drawing is shown under :
CH 1 screen in the lolal memory length. Therefore, i tomv .smS iEWepidF CH1 input :  CALsignal
|J81P; Gk chi T AUTO the more you expand the signal, the smaller lhe che  10mV DUAL CH2 input no signal
b 4 scroll bar becomes RUN chz| fALTOI 4 A P g
............. \ Triggersource : CH2
: scr-uou.
Press the .53 ‘key and sel the SCROLL.
e : t*
@ Press the .02 keyorthe & O3 ikey and
scroll the display wavelorm back and forth.
NN
cht  SmV 10pS SGRL
CH1
STP 6k  chi T AUTO
fonsTon SO ————
» Pressing the i =2 key releases the magnification operation. : - ;' AUN : hold the disol
o Maximum magnif]callon is 50 times or up to 1pS/div sweep rate, i A ® Press the l‘—Ql key and set the STOP mode 1o hold the display on
One point whichever applicable. Therelore, no magnification is available at the One point the screen. he SWEEP MODE in the ROLL mode. since it is
Advice 1p8/div sweep rate. H P Advice * You c.annot access the P in the mode, sinc
: meaningless. 7




[ 3.9 Selecting the Sweep Mode J

ooomoo®©

There are three sweep modes, the AUTO, NORM, or SINGLE.
The AUTO sweep mode is advantageous for the general measurement. In the NORM

sweep mode, no trace is displayed at the lack of lriggering.

Since the triggering

frequency range in the AUTO sweep mode is limited above 50Hz, use the NORM
sweep mode if your signal frequency is below 50Hz,

4 Key operation

- ey N
Setling Selecting
SWEEP MODE NORM
4 Operating procedure
- {sweep

chl BmV  .5mS TSWER 4

ot 1
\_HURE chi | NORM:4r
T

® Press the | 12F : key and set the SWEEP
MODE.

@ Press the ‘I-:l‘ key or the tl:-?
and select the NORM sweep mode.
oy
@ Press the i.T3.. key and select the RUN
MODE.

£ RUN 7
® Press the ;
Scfeen_ ------------

Onepoint | ® You cannot access the SWEEP MODE in the ROLL mode, since it is

Advice meaningless.

[ 3.9 Selecting the Sweep Mode ]

oo S 5 B 8 8 1 B

Omm ©
ooo
........................... =
-3 i fag m OO
IO O S L o
Om m
m o O

In the SINGLE sweep mode, the signal is captured once by triggering when the
oscilloscope is ready. Until you set the oscilloscope ready again, the captured signal is

not updated. Therefore, the SINGLE

sweep mode is advantageous for capturing the

single shot event. (continued from the previous page)

4 Key operation

W 1T
o
Setting

SWEEP MODE

7 (] — ()
= T O e
Selecting Selecting
SINGLE RUN

4 Operating procedure

-

>
eh  smv  1pS  (SWERi4r 5
CH1
R4 chif ISNGEf ,f

chi  5mV 1S KSWERidr
CH1
km%(- ch1f %’SN@-%'

@ Press the |
MODE.

R
i §19 | key and select the RUN

mode 1o set the oscilloscope ready.

@ Press the

@ The CAL signal is captured once and the
message at the bottom screen turns into
STP.

Repeat the steps 3 and 4 for the another
capturing.

e You cannot access the SWEEP MODE in the ROLL mode, since it

is meaningless.

One point
Advice




- - ting the Tri
[ 3.10 Selecting the Trigger Source J ©mm © [ 310 Selecting gyercotre Qmwm @

oog D) ORET 5

............. B H H =-»

: - 3 : : ISLOPE @ :

{ SQURCE | | 4 Do =5 =
Om QO ; =
0o a You can set the oscillscope to capture the signal al the posilive o

In many cases, it is necessary to trigger the oscilloscope for
capluring the signal on the screen. You can select the trigger signal from the CH1

CH2 and EXT trigger sources.

going or negalive going lransition.

4 Key operation

® Key operation

= - = - B
Setting Selecting Setling Selecting
SOURCE CH1, CH2 or EXT TRIG SOURCE/SLOPE T or |

4 Operating procedure 4 Operating procedure

( {‘Erséunce : 1) :
wmmes (D Press the § 25" i key and set the 2 (D Press the ’51%5 i key and sel the
saad e i s Samy B oo B SOURCE. SLOPE,
i @ Press the «‘ ikey and select the CH1, - @ Press the | tc:; i key and select the tri
L LT ¥ 1o b CH2, or EXT trigger signal. , slope. T gger
The top illustration shows the si i
¢ Top drawing CH1 vertical input of at 1 p?)si{ive slope e
o smv  5mS ESOUR;4k :’.};le-HCAL 519”3]’ and el smv ms‘ %ﬁ?;ii?‘%’é* The bottom illustration shows the signal
H . ¢
- o , Signal-mlemai trigger LRUN it AUTO triggered at | negative slope.
( ) 1 * Center drawing : CH2 vertical input of ——
5 the CAL signal and
st ki ot S e Mpid ies e § CH2 internal trigger
d signal. :
- e Botlom drawing : Message of EXT e :
) @« f’{ trigger. o '
g.
]
sms HE0UR 4 f S
o2  Smv  CHZ ¥ i smv 1ps  SoURL4r
\RUN_ 5 mpighidit AUTO ) ¥ an il ﬂg;-g
s v .5ms BOURS .
o smy s CH 1 R
it w_s e
~ ® Al the ROLL mode, you cannot select the tr:gger source, since it |s

non-active vertical channel as the trigger signal.

One point
Advice

meaningless.

e When you sef the CH1 or the CH2 vertical mode, you cannot select lhe

e At the ROLL mode, you cannot select the trigger source, since it |s

meaningless.

;' AUNT
® Press the | ¥ |
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| 3.11 Adjusting the Trigger Level j

! pERgIST | |

000ooo©

oooomo
oNOOD
oQoDoO

It is always necessary 1o adjust lhe TRIG "LEVEL for cantirina tha signal on the

You can overwrile the waveform on the screen. When your signal is varying or has an
Screen.

intermitient glitch, use this function to record the changes on the screen.

K " 4 Key operation
ey operation

LENGT/
PERSIST ;
TRIG & :
= S T:,‘ i oRd tt:-:’ i Setling Selecling
..... - LENGTA PER
Settling Adjusting
TRIG LEVEL Trigger level

4 Operating procedure @ Operating procedure

- N e, =
~

LENGT/
Gmmw (D Press the °E|—_EFT key and set the
! TRIG
O Press the | ‘B i key and set the TRIG 4 LENGTH.
LEVEL 1o obtain the trigger level marker on ] — f-b } and selact fho
the screen, : @ Press thei &
— : — ; ; PERSIST mode
it R gl
@ Press the i_C3 .3 or the L2 Key to
i ’ obtain the stable display.

® Botlom drawing : Adjust the TRIG

LEVEL close to the

chi smV  pS  EENGi4r
chi  5mV  1ps gg’%i?ﬁ" ® Topdrawing : Adjust the TRIG —— Ag;g
— g1l a9 LEVEL close to the \ EESR J
: T 1) GND level p :
H » e Eé{;éll, ;]}Z)ie Toﬁ:hi 25 ® The drawing al‘the lefl is an ex_arnpfe
e top ‘avsliof thesignil. showing the persistent display by adjusting
= Telgget|eval, p e signa

the TRIG LEVEL to obtain the unstable
display intentionally.

out of the triggering.

chi s5mV  1pS TRIGH4T
CH1
kiu_us.l PER ch1f AUTO 0,
r—————————— g Sid——— the
-------------------- 2 i the i key, the LENGTH (128W o
® Though you can adjusi the trigger level in the ADD or SUB mode, Ihe ¢ gg%nsﬁgf’-pr;?dse a6 seicted alternately.
trigger level marker is not displayed. e When you sel the ROLL mode in 0.55/div to 10S/div, the PERSIST
¢ For the EXT triggering, no TRIG LEVEL is available, i.e. the fixed i i| One point
o P ! ) H : ; kW modes are nol available.
235;3:1 trigger level for the EXT triggering. SN S e

......................................................................




In the CH1 CH2, or SPILT of the V MODE, you can save,
the display wavelorm in the nonvolalile memory. There are 50 memories in tolal.

You

can recall the saved waveform lo lhe display on the screen or send the dala lo the

oplional dedicated printer for the hard copy.

(See the next page.)

€ Key operation
o
LWL & b
Selecling  Selling Selecling Selling  (spuTonly ) Selecling Saving
sTOP DISPLAY CH1(CH2) SAVENO Wavelorm Wavelorm
4 Operating procedure The next procedures are (or lhe SPLIT MODE.
( £
. . STOP
2 fpmmen () Press the key and select STOP.

chi

=\ SI%

SmV. 1ps QIS 4=
SmV SPLT
6k chl T AUTO )

AT

5mV 1ps  DISP
5mV SPLT
6k chtT AUTO )

amlN)

50mV 1us  DISP
NOIEATA  SPLT
6k 4chl T AUTO

@ Press lhe

Pl
@ Pressthe i 3

e

3

5

: DispLAY |

key and sel the DISPLAY.

key for lhe CH1 or lheg
key for lhe CH2 in order lo selecl the memory
wavelorm display.

Selecling the memory wavelorm display changes
lhe message on lhe screen from the CH1 or CH2 1o
the memory number.

When lhe bolh memory channels are displayed in
lhe SPILT mode, the * mark is displayed for lhe
aclive memory channel lor saving.

When lhere is no dala in lhe designaled memory,
lhe NO-DATA message will be displayed.

-‘\VENO
Press lhe —

In lhe SPILT mode, pressing lhe E_ Ja i key

Press the '- & fkey ori i key and selecl

®
memory number for saving.
fj«%@*mw@ Press the i_ T ! key and finish the saving.
- To save inlo anolher memory, repeal lhe slep 5 and
3 fq”g,}’m}gs ss’:,\g 6. To save lhe olher channel, repeal the slep 4
| STP 6k chif AUTO | through slep 6.
MR o "For "exiiing 1 i':lé""s‘éliiﬁ """ operalion, ¢ S aui}i'g'"|'|'1‘é'"h'éW"ﬁr’é{{iéia'r"nif"é‘r'é'é'éé.'"iiié’-g
see lhe RECALL (P, 30). dala saved revious| Selups of i
: * In lhe PERSIST mode, only lhe VOLTS/DIV and C/DIV are:
: lalesl wavelorm caplured will be drsplayed anngsnde lhe memory i
i| Onepoint saved. number. i
Advice |* In lhe 6.4kW LENGTH, lhe 128
dala Jminls oul of 6.4kW will be
saved.
29

You can recall and display lhe saved signal from lhe memor)f or send
the saved signal lo the oplional dedicaled prlnler
(See lhe previous page.)

There are 50 memories in lolal.
& Key operation

1IR0000
oIIDDDg
olIDDD@

ey J I st [_' g ]* fhn o T

.................................................. Y kb
Selling Selt:ng Selecting  (SPLIT only) Selecting
DISPLAY CH1(CH2) SAVENO Memory number

4 Operating procedure

chi  SmV 1pS  DISEi+4
ch2 5mV SPLT
LHUN Gk chi{ AUTO

chi  5mY 1ps  DISP
w0 5mV SPLT
| RUN 8k  chi T AUTO i
~ TN
5% smv 1ps  DISP
9 NODATA:  SPLT
| RUN gk~ chit AUTO
¥
10% 5mV  1uS  SAVEI 4=
9 NO-DATA  SPLT
RUN 6k chit AUTO |

: |
|
]
S
E
g
s
g

@ Press Ihe =

@* @ Press lhet

The nexl procedures are for the SPLIT MODE.

key and sel the DISPLAY,

key for the CH1 or the

£ key for the CH2 in order lo selecl the

memory wavelorm display.

¢ Selecling the memory wavelorm display changes
lhe message on lhe screen from the CH1 or CH2
lo lhe memory number.

e When lhe bolh memory channels are displayed in
the SPLIT mode, the * mark is displayed lor lhe
aclive memory channel for saving.

¢ When lhere is no dala in lhe designaled memaory,
lhe NO DATA will be displayed.

e In the SPLIT mode, pressing the | — key

changes 1he aclwe memory channel for saving.

‘ : key or lhe ':'.' ikey and selecl

memory number in order lo d|splay the saved

wavelorm.

e To display another saved wavelorm, repeal lhe
slep 3 and 4. To display lhe olher channel,
repeal lhe slep 2 lhrough slep 4.

Advice

follow the

the saving or ® Selups VOLTS/DIV and SEC/DIV are

o For exiling
i recalling operalion,

i[ onepoint

displayed alongside the memory |
number.
e You can aclivate the RECALL funclion
in the CH1, CH2, or SPLIT verlical §
mode only.
e The memory addresses are lhe
common lo both vertical channels.




3.14 Holding the Signal © mm © . == :
( T - ) =E=R= 4 Specifications
g b il RO oo g \ :
R N 1 . i osiop i [ . e it
St Pt : ==k Electrical Specifications
When you set the RUN mode, the signal on the display Pl Vertical Deflection System (Y Axis) P —
is updaled every lime the oscilloscope is triggered. To hold the signal on the display Mode : CH1, CH2, SPUT. DUAL, , (CH1-CH2)
temporarily, select the STOP mode. You can magnily the signal aller holding the signal Deflection faclor : smV/div to 20V/div (1-2-5 step, 12 steps)
by the STOP. In the ROLL maode, you can slop the updaling signal mode and hold the Accuracy i+ 3% + 1LSB
display on he screen by the STOP. St 6 bit
4 Key operation Frequency bandwidth : DC to 2 MHz ( - 3db) at 5mV/div to 2V/div
— : — . Maximum clock rate : ~ 16MS/S
Siop / | Sioe Pulse response : at 5SmV/div to 2V/div
........... S 1[» Feresitiaenas OverShOOl : 100/0 i 1 LSB
RUNeor[lngOP Sag at 1kHz : 25%+ 1LSB
Other distortions : 10% = 1 LSB
¢ Operating procedure Input coupling : AC, DC, GND
esrrrseieas ; Input RC : 1MQ £2% /I 30pF + 5pF without probe
& 3 {ORAUNZ G i )
dr () Press the | T% | key and set the RUN or 10MQ +2% // 21pF +3pF with probe
o s the STOP mode. Maximum input voltage : +200V (DC+ AC peak) without probe
4600V (DC + AC peak) with probe
e At the RUN mode, the display is updated. Drift at SmV/div : 8LSB (0.5 divisions) / hour (typical) after
* Al lhe ROLL mode, the display is TS’rninute WARTRUR
updated regardless of the triggering. Commom mode rejection ratio :
CH1/CH2 : 15mVp-p signal at 5mV/div
A e e Atthe STOP mode, the display is fixed. $iilz giraavavetorm . +50B
ey it B ; 100kHz sine-waveform : +9LSB
= —— 1 e The BUSY message will be displayed )
\[\l\,ﬁ/f/ifr | when you select the STOP mode by Triggering
g e R Source CH1, CH2, EXT
1 m T H H 3
° T pressing the %50 key. Coupling : 0C only
G . : Polarity : CH1, CH2 : Positive (1) or Negative (| )
ST T e [I the oscilloscope is not lriggered al (G : Positive o
11T STOP mode, the NO TRIGGER ? oy EXT THIG - (7) only
BUSY4- message will be displayed after BUSY ensitivity :
chl  50mV 1S TRIG £ message -
STP cht 1 ACL:JI:}01 g ) Frequency Internal trigger External trigger
— i range (CH1, CH2) (EXT TRIG)
h\l—l/[ | ! ] DCto2MHz  |0.5div ormore [Hlevel : +3.5Vormore
O TRIDEERY; 4= Llevel : +1.5Vorless
chi ~ 50mV 1ps “(F:I':[IE]‘; qgs@
\_STP chi T AUTO
e \ ...................................................................................................................... . ! EXT TﬂpUt R + 100kG +30%
SINGLE nunp; Maximum input voltage : 25V (DC+AC peak)
e At the SWEEP MODE, pressing the : t2% i key sels the i
i [ one point oscilloscope ready and the RUN message will be displayed.
Advice :
.
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Horizontal Deflection System
Display memory length : 128 Words/CH
Memory length : NORM : 128 Words/CH
BkW : 6.4k Words/CH
Number of memories (SAVE memories) :
(50 display memories X 128 Words, common to CH1 and

CH2)
Sweep mode : AUTO, NORM/ROLL, SINGLE
Sweep rate : NORM :1pS/div to 0.5S/div  (1-2-5 step, 18 steps)

ROLL : 0.58/div lo 10S/div  (1-2-5 step, 5 steps)
Accuracy : +1% +*1 sampling period

Jitter : +1 sampling period

Magnification and scroll : 50 times or up to 1uS/div sweep rate
al 6.4kW (6.4k Words/CH) only

Display
LCD : 128 X 160 dots
One pixel : 0.6mm X 0.6mm
Display area : Waveform display area :

8 div X8 div (1div = 9.6mm)
Readout display area :
4 rows X 16 columns

CAL Signal Output (for probe phase compensation)
Waveform shape : Square waveform
Repetition rate : 1kHz + 30%

Amplitude : 150mV £ 30%

Power Supply
External DC power supply
The adaplor must meel the appropriate
safety requirements.

Battery
Size : Three AA-size batteries

Battery life : About two-hour consecutive operation with alkaline
batteries at 20°C.
(See the “Precautions in Handling.")
Nonvolatile memory (SAVE memory)
Battery : Lithium battery
Balttery life : 40,000 hours approx. at room temperature

Weight and Size

Weight : 1kg approx. without accessories
Size : +_21312__,_J 45+
o1

} o

o~

+I

(Ta]

b8

T o

i B

Enviromental Characteristics

Operating lemperature : 0°C to +40°C

Operating humidity : 90% (relative humidity) at +29°C

Storage temperature : -20°C to +60°C

Altitude : Operating ¢ 5,000 m, barometric pressure of 405
mmHg ; Non-operating : 15,000m, barometric
pressure of 90 mmHg.
Start from 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 minutes. '
Drop test : Pack the instrument for transportation and drop it from

a height of 80 cm ; Seven times in total of one angle,

Vibration test :

Output voltage :

Qutput current :

Female plug illustrated as in the right.

Polarity :

33

+4.5V

1A

Plug size

4@

Accessories
Probe (SS-069) ........
SIAD e s venss
Operation manual . .....

three corners and three faces.

Options
2 Logic probe DS-001
1 Dedicated printer SE-3303
1 Carrying case 86



