/Kusnm-mEl:n ° ANALOG STORAGE OSCILLOSCOPE

An IS0 9001:2008 Company

\

Model KM-20-5030(30MHz) / KM-20-5060(60MHz)

FEATURES :

® DC-30MHZ / DC-60MHz

® Dual channels /dual traces, X-Y mode

e 6" display, high brightness Toshiba oscilloscope tube

* High sensitivity of triggering,up to 1mV/divison

© Ch1 channel incremental magpnification function for clearer observation

than ordinary oscilloscope.
e TV synchronous separation circuit for displaying stable TV signal

o Trigger mode : AUTO/ NORM / TV-V/ TV-H
e Vertical : CH1/ CH2 /ALT/ CHOP/ADD
e X-x10/Y-x5

® Polarity inversion R ""ul"""l" —

® CH1 Channel incremental magnification function for clearer observation than

ordinary Oscilloscope (KM-20-5060) Preliminary Data

GENERAL & ELECTRICAL SPECIFICATIONS :
CRT : 6 inch rectangular screen with internal graticule ,8 x10 div (1 div = 1cm)

Vertical deflection :

Display mode : CH1, CH2, ADD, ALT, CHOP

Deflection factor : 5mV / div to 5V/ div + 3%, 1mV/ div to 1V/div + 5% (X5),10 steps
Rise time : <17.2ns (KM-20-5030); < 8.8ns (KM-20-5060)

Max. Input voltage : 250V (DC + AC peak) < 1KHz

Input coupling : AC, DC, GND

Plority selection :+ or - (CH2 only)

Horizontal deflection :

Display mode : 1, 10, X - Y

Time Base : 0.2us / divto 0.2s / div , 9 ranges
Sweep magnification : X10

CH1 ALT Magnification : X10

Accuracy : + 3%

Trigger System :
Trigger mode : NORM, AUTO, TV-V,TV-H
Trigger source : CH1,CH2,VERT,LINE,EXT

Sensitivity and frequency : 20Hz ~ 30MHz (VERT) (KM-20-5030); 20Hz ~ 60MHz (VERT) (KM-20-5060)
AUTO , NORM : 0.5div(INT), 5Vp-p(EXT) (KM-20-5030); 1.5div(INT), 8Vp-p(EXT) (KM-20-5060)
TV-V,TV-H: Atleast 1 div or 1Vp-p

Input impedance : 1IMQ

X - Y Operation

X -Y Phase difference : < 3°,DC - 50KHz

Calibration waveform : Frequency : 1KH +20%, Voltage : 0.5V + 10%
Power supply :220V/110V + 10% ; 50 / 60Hz

Dimensions : 310(W) x 130(H) x 370(D)mm

Weight : approx. 6.5Kg

ACCESSORIES :

\ Probe , Power Cord , User's Manual

_/

All Specifications are subject to change without prior notice
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1. FEATURES

The V-5060/V552 is a portable-type, advanced-class
oscilloscope with a bandwidth of DC to 60 MHz /50MHz
designed with the emphasis on operability and portability
and has a following features.

(1) Wide bandwidth
The instrument has a bandwidth from DC to60 MHz
50MHz
(2) High sensitivity
Sensitivity is] mV/div
(3) Large 6 " screen:
Employment of a large square CRT makes waveforms
easier to observed
(4) internal graticule:
Employment of an internal graticule CRT permits wave-
forms observation to be made without parallax error

(5) DC OFFSET:
Allows a proportionate observation of any part of an input

waveform even when it is in a large amplitude.

KM 20-5030 / KM 20-5060

(6) ALTMAG
Allows simultaneous observation of X1and X10 sweeping
waveforms
(7) ALT TRIG
Even an observation of two waveforms of different fre-
quencies, the waveform of the each cannel is stably trig-
gered.
(8) TV synchronization
Employment of a new TV sync separator circuit allows the
instrument to observe TV signals stably.
(9) Auto focusing
Focusing shift is automatically corrected.

2.ACCESSORIES

This instrument is shipped with the following standard

accessories.
2 Probes

V-5060: MEILI(1:10)

V-552 : MEILI( :10)
1 AC power supply coad
1 Operation manual
In case of(EM) TYPE : Without Probes
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The operating ambient humidity is35-85%

3.PRE CAU TIO N S Since an accidental intrusion of water may also cause

Precautions to be observed to lengthen the service life of troubles, do not place a water -filled containers suchasa
this instrument. vase the oscilloscope

Installation site
* Avoid installing instrument in an extremely hot or cold place

« Avoid placing this instrument in a place exposed to sun-

light for a long period of time, in a closed car in mid- ? ! ’ B
* Do not place the instrument in a place where vibration is

summer ,or near a room heating device such as a stove . § . g 4
strong. Avoid using the instrument at a place vibrating

o The operating maximum ambient temperature is+40°C violently. Since the oscilloscope is a precision instrument,
* Do not use instrument that has been left outdoors on a excessively strong vibrations may cause damage.
cold winter day. * Do not place the instrument near a magnet or magnetic

body. An oscilloscope is an equipment using electron beam.
Therefore, do not bring a magnet close to the instrument or
do not use the instrument near an equipment generatoing
strong magnetic force.

The operating ambient temperature is 0°C or more

Ul
pica)

. : % £ D
Avoid moving the instrument rapidly from a hot place to a 6 P ==
cold place of vice versa, or condensation may form on + /E, @
* Keep the instrument away from damp air, inside of the
instrument water and dust. Handling

Unexpected trouble may be caused when the instrument is * Do not put a heavy objects on the oscilloscope.

placed in a damp or dusty place. Do not block the ventilation holes.

KM 20-5030 / KM 20-5060




* Do not apply a heavy shock to the oscilloscope

Do not drag the set, leaving the probe attached to it.

/

Do not leave a hot soldering iron on the cabinet or the

screen.
Do not try to turn the instrument upside down. Otherwise,
knobs may be broken
nr
9
Ca

Do not use the instrument upright, leaving BNC cable
connected to EXT BL ANKING terminal on the rear panel.
Otherwise, the cable may be damaged.

KM 20-5030 / KM 20-5060

* Do not insert a wire, pin, etc. through the ventilation hole.
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When operation is faulty
Recheck the operating procedure and if problem persists
contact a nearly service station of agent.

Care and repair

Removal of stain from the case
When the outside of the case is stained, remove the stain
by first wiping it lightly with a cloth moistened with
neutral washing agent and then wipe the surface with a
dry cloth

Never use strongly volatile agent such as benzine and

thinner.
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* When the panel surface is stained, remove the stain in
similar way with a clean a clean, soft cloth. When heavy
stains are present, first remve the stains by wiping the
surface lightly with a cloth moistened with diluted neutral
washing agent or with alcohol and then wipe thoroughly
with a dry cloth.

« When dust has accumulated on the inside, remove it by
using dry brush, or by using the exhaust of a compressor
or a vacuum cleaner. By a SERVICE PERSONNEL.

NOTE: When opening the case ,pull out the power supply

plus beforehand without fail.

When cleaning the inisde, insure beforehand that no
electricity remains in the condensers of the power
supply circuit." NOT FOR AN OPERATOR"

Operation precautions

prior to shipment, the voltage selector is set property.

When the oscilloscope is intended to be used on a different.

Voltage, re locate the voltage selector in the procedures

which follow.

1) Disconnect the power connector.

2) Insert a screwdriver into the right side or the cap and
remove the fuse holder cap.

3) Mount the fuse holder cap in to the fuse holder so that
the marking of the correct voltage faces up.

4) Connect the power connector.

* Do not increase the brightness too much.
Do not increase the brightness of the spot and trace too
much your. Eyes may be strained and the fluorescent surface
of CRT may be burnt.

* Do not apply an excessive voltage.
The input withstand voltage of each input connector and
probe input is as follows. Never apply a voltage higher
than specified.
INPUT direct, 300V (DC+AC peak at 1 kHz)
When X 10 probe isused 400V (DC+AC peak at | kHz)
When X1 probeisused 300V (DC+AC peak at 1 kHz)
EXT TRIG INPUT 300V (DC+AC peak)
EXT BLANKING 30V (DC+AC peak)

Calibration Interval
To maintain instrument accuracy, performs the
calibration of the V-5060 / V-552 at least every
1000 hours of operation, or every months if used
infrequently.

KM 20-5030 / KM 20-5060




4. CONTROLS AND CONNECTORS

/—-@
R
/—‘@
L —®
[ —@
L —
—®

®

2=
—®
[

O ]

O

e

[[T11]

0SCiLLOSC V-5060

e—/(
=

KM 20-5030 / KM 20-5060




AN ISO 8001:2000 COMPANY

() POWER switch
The POWER is set on at the pushed-in position, and
set off at the released position
(2) Power lamp
This lamp goes on when the power supply is in ON
state.
(3) FOCUS control
After obtaining an appropriate brightness by operating
INTENSsity. adjust FOCUS until the bright line is clear-
est. Although the focus is also corrected automatically
when INTEN is rotated, the focus is sometimes slightly
shifted.
(1) SCALEILLUM control
Controls graticule illumination Useful to illuminate the
graticule when viewing in a dark area, photographing.
() TRACE ROTATION control
Used to aline the trace of CRT with the horizontal
graticule.
() INTEN sity control
This knob also works as the brightness adjust variable
resistor. Brightness is increased by rotating INTENsity

clockwise

@ FUSE

AC INLET
This is inlet for detachable AC power cord.

(2) Controls of vertical deflection system

© CHI1 INPUT connector
BNC connector for vertical axis input.
The signal input ro this terminal becomes the X-axis
signal when the instrument is used as an X-Y oscillo-
scope.

CH2 INPUT connector
The same as Ch1, but when the instrument is used as an
X-Y oscilloscope, the signal input to this terminal
becomes the Y-axis signal.

(D02 Input coupling switches(AC-GND-DC)
The switches used to select the coupling system between
the input signal and vertical axis amplifier.

AC At this setting the signal is connected through a
condenser. The DC component of the input signal

is cut off and only the AC component is displayed.

KM 20-5030 / KM 20-5060
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GND At this setting the input to the vertical axis ampli-
fier is grounded.

DC  Ar this setting the input signal is directly con-
nected to the vertical axis amplifier and displayed
unchanged, including the DC component.

@ @ VOLTS/DIV select switches

A step attenuator which selects vertical deflection fac-

tor. Set it to an easily observable range corresponding to

the amplitude de of the input signal.

Multiply the reading by 10 when the 10:1 probe is used

in combination with the instrument.

VAR
LU PULLX5GAIN
Fine tuning device used to vary the vertical deflection

controls

sensitivity continuously. Attenuation of less than 1/2.5

is obtained when this device rotated in the reverse
direction of the arrow to the full.

This control is used when comparing waveforms or when
measuring the rise time of a square wave in 2-channel
observation. Normally this control is left rotated in the
direction of the arrow to the full. When the knob is at
PULL position(pulled up state)the gain, of the vertical
axis is magnified 5tims and the maximum sensitivity
becomes 1mV/DIV.

KM 20-5030 / KM 20-5060

@ @ UNCAL lamp

Light when VAR is out of CAL detent position
POSITION control

PULL DC OFFSET

This knob used to adjusting the position of the vertical
axis.

The image rises with the clockwise rotation of this knob
and falls with the counterclockwise rotation.

When the knob is pulled up, the adjustment range of the
trace position of the vertical axis can be magnified by
the DC OFFSET function. Therefore, the peak value of
an input waveform with large amplitude can be meas-
ured. (keep pushed-in for the normal operation.)
POSITON

puLL NvERT "

The same as CH1,but when the knob is at PULL posi-
tion (pulled up state), this is used to inverse the polarity
of the input signal applied to CH2.

This control is conveniently used in the comparison of
two waveforms having different polarity or in the
observation of the waveform of the difference signal
(CH1)-(CH2)betwen CH1land CH2using ADD.

2) MODE select switch

This switch is used to select the operation mode of the
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Vertical deflection system. instrument is set to the DC OFFSET mode.
CH1 Only the signal that has been applied to CH1 ( Except : X5 GAIN, out of CAL)
i Or_l e sareen, : V2 LE) by adjustment contrlos
CH2 Only the signal that has been applied to CH2ap- L
pears on the screen. There are used for the ATT balance adjustment.
ALT Signals applied respectively to CH1 and CH2 See .8 ADJUSTMENTS . . For the details.
appear on the screen alternatively at each sweep. Controls of Horizontal deflection system
This setting is used the sweep time is short in-2- @  TIME/DIV select switch
channel observation. Sweep time ranges are 19 steps from 0.2 us/div to 0.2s/
CHOP At this setting the in put signals applied res- div.
pecting to CH1 and CH2 are switched at about X-Y This position is used when using the instrument as
250kHz independent of the sweep and at the an X-Y oscilloscope.
same time appear on the screen, This setting is In this position the X(horizontal)signal is con-
used when the sweep time is long in 2-channel nected to the input of CH1;the Y (vertical)
observation. signal is applied to the input of CH2 and has a
ADD The algebraic sum of the input signals applied deflection range from less than one millivolt to
respectively to CH1 and CH2 appears on the 5 volts /div at a reduced band -wide of500kHz.
screen. @  SWP VARiable control
22 CH1 OUTPUT connector This control works as CAL and the sweep time is cali-
Output connector providing a sample of the signal brated to the value indicated by TIME/DIV
applied to the CH1 connector. TIME/DIV. Of sweep can be varied continuously when
DC OFFSET shaft is out of CAL position.
VQ"‘TOUT Then the control is rotated in the direction of arrow to
This is the Ol.ltpl:lt com.lef:tor b r?tdout the voltage the full, the CAL state is produced and the sweep time
measurement with a digital multi-meter,etc.,when the

KM 20-5030 / KM 20-5060
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(ULIOJIABM()| X PUB ULIOJIABM] X )
is calibrated to the value indicated by TIME/DIV. uonduny Sepy 1TV wiojaaem payruSep
Countertclockwise rotation to the full delays the sweep
by 2.5times or more.
@8 Sweep UNCAL lamp
Light when SWP VAR is out of CAL detent position. Tl ] A
® POSITION ceiibivel
PULLX10MAG
This knob is used to move the bright line in horizontal SVRITV 5
directions. It is indespensable in the measurement of the
time of waveform. | 0
Bright line is move toward right when the knob is ro- 2
tated clockwise and toward left with counterclockwise
rotation.
Sweep is magnified 10 times by pulling out knob of
POSITION. In this case the sweep times is1/100f the Magnified waveform ALT MAG function
value indicated by TIME/DIV.Bring the position of the (X1waveform and X 10waveform)
waveform desired to be magnified observed to the outer
of the scale by operating < p POSITION of the hori- G CHI1ALT MAG / oA § Jsl <oko
zontal axis. Next, switch X 10MAG switch to PULL CHI input signal is displayed altemately by each single
(pulled out state). Then the waveform placed at the sweep of X 1(NORM)andx10(MAG)
center is magnified in right and left directions. The sweep set the wished portion of the waveform to the screen
time in this case is 10 times the sweep speed obtained center for magnification.
by TIME/DIV,in other words, the reading is 1/10 of the The X 10 waveform, appears 3divisions below the
sweep time indicated. % 1 waveform.

KM 20-5030 / KM 20-5060
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(4) Synchronization system

@) SOUKCE select switch
This switch is used to select the triggering signal source
sweep.
INT The input signal applied to CHlor CH2becomes
the triggering signal
LINE This setting is used when observing a signal tri-
gering with power supply line frequency.
EXT External triggering signal applied to TRIG IN-
PUT becomes the triggering signal.
This setting is used when triggering with a special
independently of the vertical axis signal.
@ INT TRIG select switch
This switch is used to select the internal triggering
signal source sweep.
CH1 The input signal applied to CH! becomes the
triggering signal,
CH2 The input signal applied to CH2 becomes the
triggering signal.
VERT
MODE For observing two waveforms, the sync signal
changes alternately corresponding to the signals
on CHI1 and CH2 to trigger the signal.

(33 TRIG IN put connector
Input terminal foruse for external triggering signal of

sweep

39 TRIG LEVEL control
This knob is used to decide at which portion of the wave-
form should the sweep be started by setting trigger level.
This knob is also enabled to switch SLOPE.
Depressed position(normal state)is for @ SLOPE and
PULL position(state in which the knob is protruding)is
For © SLOPE

Explanation of synchronization polarity SLOVE

Push at time
of ®SLOPE

Push at time
of ©SLOPE

KM 20-5030 / KM 20-5060
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Explanation of synchronization level LEVEL Sweep line will appear in the case of no signal or
out of synchronization, Use this MODE when
al effecting synchronization to a very low fre-
L / Atthe time of @ SLOPE quency signal(25Hz or less).
/ TV(H) This setting is used when observing the entire
“ ‘"/ vertical picture of television signal.
" TV(H) This setting is used when observing the entire
horizontal picture of television signal.
Atthe time of @ SLOPE
(NOTE) Both TV 'V and TV H synchronize only when
the synchronizing signal is negative.

(5) Miscellaneous

@ TRIG MODE select switch < EXT BLANKINGaanector

AUTO The instrument is brought into automatically Input terminal for brightness modulation. It is of the DC
triggering sweep in which sweep is always con- coupling. The brightness is reduced with a positive signal
ducted. ; { and increases with a negative signal.

In the presence of triggered signal, normal & CAL 0.5V tip

triggered sweep is obtained and the waveform
stands still. In the case of no signal or our of
triggering, sweep line will appear automatically

Output terminal of calibration square wave of about
1 kHz and 0.5v .It has a tip terminal. It is used to cali-

NORM This setting is convenient in usual cases. brate the probe combination.
Triggered sweep is obtained and sweep is con- GND terminal
ducted only when triggering is effected ,No Earth terminal of the oscilloscope

KM 20-5030 / KM 20-5060
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5. HOW TO PRODUCE THE BRIGHT LINEI is to be started immediately set the FOCUS control at a point
where the bright line is sharpest
Insert the plug of the power cord on the rear panel into the if the instrument is not used with the power supply turned
power supply wall socket and set the controls as follows. on rotate the INTENSITY counterclockwise to reduce the
brightness and also blur the FOCUS.
POWER OFF NOTE
INTEN Countercloclwise to the full For usual observation, leave the following non-calibrating
FOCUS Midrange function section set to "CAL"position.
AC-GND -DC GND
¢ POSITION Midrange (the knob is in the de- VARIABLE | Rotate in the direction of arrow.
pressed) In this case the VOLTS/DIV is calibrated to
V.MODE CHI1 its indicating value.
TRIG AUTO SWPVAR |Leave the knob in depressed state.
TRIG SOURCE INT In this case the TIME/DIV is calibrated to
INT TRIG CHI its indicating value
TIME/DIV 0.5ms/div
4» POSITION | Midrange Align the bright line with the horizontal scale line at the
center of the screen by opetatingCH1 POSITION In some
Set all the levers of the switches to the upper side cases the bright line ,may be oblique to scale slightly by the
Ber ending all the sctting mentioned above, turn ON the effe'ctl Of. earth magneflsm. In this czfse, bring the bright line
C R ——— until it lies on the horl.zon-tal scale lm‘e a.t the cer}ter ofthg
d : screen by properly adjusting the semi-fixed variable resistor
wise, Then the sweep bright line will appear .If the observation TRACE ROTATION on the front panel.

KM 20-5030 / KM 20-5060
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CENERAL MEASUREMENT

(1)In the case of observing a single waveform.

Use CH1 or CH2 when not observing the phase difference
between two waveforms or when engaging in a operation
other than X-Y operation. Make the following setting
when using CH1

MODE Switch of Vertical defection system CHI

MODES witch of TRIG AUTO
TRIG SOURCE INT
INT TRIG CHI

Under these setting almost all the repetitive signals of
about 25 Hz or more applied to CHI can be synchro-
nized and observed by adjusting to TRIG LEVEL, since
the MODE of horizontal axis is at AUTO position, the
bright line appears even when no signal is present or when
input the coupling switch is at GND position, This means
that the measurement of DC voltage can be measured. The
following switching is needed when observing low fre-
quency signals about 25 Hz or less.

MODE of TRIG NORM

Synchronization can be effected by operating LEVER knob
under this setting.

When using only CH2, use the instrument after making the
following settings.

KM 20-5030 / KM 20-5060

MODE Switch of Vertical Axis CH2
TRIG SOURCE INT
INT TRIG CH2

(2) When observing two waveforms

Observation of two waveforms can be made easily by
setting the MODE switch of vertical axis to ALT or CHOP.
When observing two waveforms of high repetition frequen-
cies set the MODE switch to ALT and, in the case of low
frequencies, set it to CHOP.

When measuring the phase difference, measure after effect-
ing synchronization with leading phase signal.
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6. METHOD FOR CONNECTING SIGNALS feanmoesin of entil ol wive

The first step of measurement is introduce the signal
desired to measure the oscilloscope properly. Do it with L |
utmost care. %T \kr
(1) When using a probe /
Use the attached probe when measuring a high frequency / /

wave with high accuracy.
It should be noted, however. that since the input signal is

attenuated by this probe to 1/10before it is input to the (a)A good example (b)A bad example
oscilloscope the use of the probe is disadvantageous for low
signals, and that at the same time the measuring range is For better measurement it is required to use an earth

attachment available at option.

Multiply the reading of VOLTS/DIV by10

For example ,if the VOLTS/DIV is 50mV/DIV,the
read the wave form as

extended by that amount for high signals.

<CAUTIONS> 500mV/div X 10=500mV/div
* Do not apply a signal which exceed 400V(DC+peak To avoid measurement error, put the probe in the follow-
AC at 1 kHz). ing correction state and check it before measurement

without fail.

Connect the tip of the probe to the output terminal

. 1oy CAL 0.5Vof 1kHz calibration square wave voltage.
ing a rapid rising signal or a high frequency signal. Long When this correction capacity value is at optimum the

carth lead wire may cause waveform distortions such as waveform takes the shape as shown in Fig(a)as follows.
ringing and overshoot.

* Bring the grounding point of the earth lead wire of the
probe close to the point to be measured when measur-

KM 20-5030 / KM 20-5060
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If the waveform is as shown in Fig.(b) or Fig.(c),
rotate the semifixed adjusting screw on the matching
box of the probe by using a screwdriver until the opti-
mum state is obtained.

B))."" '

L Capacitance correction trimmer

TUULL i fulnn

(a)Optimum (b) Capacity too small (¢) Capacity too large

(2) At time of direct connection
when connecting a signal directly to the oscilloscope not
using the attached probe (10.1),pay attention to the fol-

lowing points in order to minimize the measurement error.

When performing observation using a bare lead wire ,no
trouble occurs of the circuit to be measured is of low
impedance and high level.

However, note that, in most cases, measurement error.
May be caused by static stray coupling with other circuit
and power line.

This measurement error cannot be ignored even in low
frequency region.

KM 20-5030 / KM 20-5060

In general, it is safe to avoid measuring with noon-
shielded connecting wire. When using a shielding wire
connect one end of the shied to the earth terminal of

the oscilloscope and the other end to the grounding of
the circuit to be measured. It is desirable to use a coaxial
cable with BNC type connector.

The following cautions must be observed when perform-
ing a wide band measurement, It is necessary to
terminate with the characteristic impedance of the cable
when measuring a rapid rising waveform or a high fre-
quency wave.

Especially when using a long cable, the absence of a
terminating resistor will necessarily lead to a measure-
ment error derived from ringing phenomenon. Some
measuring circuits require a terminating resistor equal to
the characteristic impedance of the cable also on the
measurement terminal side.

BNC type terminating resistor(50 Q )is conveniently
used for this purpose.

In order to perform measurement with the measuring
circuit put in proper operating state it is sometimes
necessary to terminate the cable with an impedance
which corresponds to the circuit to be measured.

The stray capacity to the shield wire must be taken into
account when performing measurement with a long
shied wire. Since the shield wire normally in use has
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a capacity about 100 pF per meter, its effect on the 7. MEASURING PROCEDURE

circuit to be measured cannot be ignored Use a probe to

minimize the effection the circuit. The first things to do are as follows:

When the length of the shield wire used or when the Bring the brightness and FOCUS at optimum positions
length of the non-terminated cable reaches 1/4wave for easy read out.

length or its multiples within the band of V-5060/V-552 Display the waveform as large as possible to minimize
type(1/4 wavelength is about 1.5 meter ( about 1.2 meter) the read error. .

when using a coaxial cable at 60MHz (50MHz),oscilla- Check the capacity correction when using a probe.

(Refer to Paragraph (1) When using a probe of Section
6. Method for connecting signals for the method
for correcting capacity.)

tion may be caused near 5SmV/DIV range.

This is caused by the resonance between the externally
. connected high-Q inductance and the input capacity

and can be avoided by reducing the Q.

Connect the cable or shield wire to the input connector

g (1) DC voltage measurement
by way of a serially connected 100 Q to 1 kQ resistor,

or perform measurement at/ other VOLTS/DIV range. Set input coupling to GND and decide the zero level
properly.
Set VOLTS/DIV appropriately and set AC-GND-DC to
(3) When observing waveform with X-Y DC. Since the bright line shifts here by the amount of
DC voltage, the DC voltage of the signal can be obtained
Set the TIME/DIV switch to X-Y. Then the instrument by multiplying the shift width by the indicated value of

. VOLTS/DIV. When VOLTS/DIV is 50 mV/DIV, then
QI o1 X-Y oscilloscape. 50 mV/div x 4.2 = 210 mV/ However, if the probe (10:1)

Each_mput - apphed to the -mstlrument as follows: is in use, the true value of the signal becomes 10 times the
X-axis signal (horizontal axis signal) CH1 INPUT value, or 50 mV/divx 4.2 x 10=2.1V)

Y-axis signal (vertical axis signal) CH2 INPUT

In this case leave the horizontal axis magnification switch
(PULL-MAG x 10knob) at depressed position.

KM 20-5030 / KM 20-5060



(kuSAM-mEco)®

AN ISO 9001:2000 COMPANY

DCvoltage (after shifting)

— 5§ div —

A i1
5 [—4.2 div — Q

Zero level(reference line)
(3) Measurement of frequency and period

This will be explained taking the drawing at follows as
(2) AC voltage measurement an example.
The same as paragraph 7 (1), “DC voltage measurement © , One period covers the time A and time B, which are sepa-
but here those is no need of matching the zero level with rated from each other by 2.0div on the screen.

the scale line. Move the zero level at will to a position easy When the sweep time is 1 ms/DIV, the period is given by

to observe. 1 ms/divX2.0=2.0ms

In the drawing is follows, VOLTS/DIV is 1V/DIV, 1V/ =2 0%107s

div x 5 =5 Vp-p (50 Vp-p at time using the probe (10:1). Accordingly.the frequency is

When magnifying and observing a small-amplitude signal, 1/(2.0X107 )=500Hz

superimposing on a high DC voltage, set input coupling of (However, when the knob MAG X 10 is at pulled out posi-
AC. The AC voltage is cut off and AC voltage can be ob- tion, TIME/DIV must be converted to1/10 since the sweep
served by increasing sensitivity. is magnified.)
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TimeA TimeB

(4 ) Measurement of time difference
Triggering signal source"SOURCE"is selected as offering
reference signal when measuring the time difference be-

tween two signals. Assume that pulse trains as shown in(a).

Then(b)shows the case when CH1 is take as the triggering
signal source and (c)the case where CH2 is taken.

. j{_l'_l_—\_
J_F:LJ'_U—U—L
CH2 -+ !

' L_fa)

.-
‘'
L]
-t

CH2

(b) ()

This means that Ch1 is used as the triggering signal when
investigating the length of time by which the signal of CH2
is delayed from the signal of CH1.CH2is used in the reversed
case. In other words ,the signal leading in phase is selected
as the triggering signal source.

If this process is reversed ,the portion to be measured may
sometimes not appear on the screen .Thereafter. equalize
the amplitudes of the two signals appearing on the screen
or superimpose one on another.

Read the time difference by the interval between 50% am-
plitude points of the two signals.

Sometimes the superimposing method is more convenient
from the point of view of procedure.

ime )
S/ difference Equalize

amplitudes
~*7 by VAR

dlffercnce c* S

- ———

(a) Equal amplitude
measuring method

(b) Superposition
measuring method

<CAUTIONS>
Since the pulsed wave contains many high-frequency wave
components (higher harmonics)dependingon its width width or
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Period, pay the same attention as give to high frequency
signals when handling it. Accordingly ,use a probe or coax-
ial cable and shorten the earth lead wire as possible.

(5)Measuremnt of rise (fell)time

To measure the rise time pay attemtion not only to the
abovementioned items but also to measurement error.

The following relationship exists between the rise time Trx
of the waveform to be measured, the rise time Trs of oscil-
loscope, and the rise time Tro displayed on the screen.

Tro=/Trx?® + Trs?

When the rise of the pulse going to be measured is
sufficiently. longer than the rise time of the oscilloscope
(7ns in our case).the effect of the rise time of the oscil-
loscope on the measurement can be neglected ,However ,if
both are close to each other, measurement error may be
caused.

The true rise time is given by

Tro=/Tro? + Trs?

Moreover, in general, in a circuit free from waveform dis-
tortion such as overshoot and sag, the following relation-
ship is established between frequency band and rise time.

KM 20-5030 / KM 20-5060

f X1=0.35
Where, f: Frequency band(Hz)
tr :Rise time (S)

The rise time and fall time are determined by the time
elapsed between the 10% t090% values of pulse width
This oscilloscope is provided with graduations for 0%,
10%, 90%, and 100% on the screen, which facilitate
measurement.

(6) Synchronization of complexed waveform

In the case shown in the fig. (a) below where wave-

forms greatly different in amplitude alternate. the wave-
form is doubled if the trigger level is not set properly .In
the case where the trigger level is selected as Y line two
waveforms, one starting with A and advaneing to B, C, D,
E, F, ..., And the other starting with E and advaneing to
F, G, H,1..., Will appear alternately, on the screen. They
will be doubled as shown in Fig(b), for which no synchro-
nization can be taken.

In such a case, rotate LEVEL clockwise until the trigger
level comes to Y line ,Then the waveform on the screen
becomes the one is shown in Fig. (c)above which start with
Band advances to C, E, F, . . . and which allows synchro-
nization '
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- e SELECTION OFATRIGGER SOURCE ON THE
C I 8) Y Trigger level
Y setting line VERT MODE
(a) Signal waveform

A. Trigger signal is obtained the following steps
/\/\/\/\ 1)set the SOURCE switch (1) to INT.

(b) When the trigger (c) When the trigger 2)set the INT TRIG switch 32 to VERT MODE
setting levelis Y setting levelis Y’ 3)select the MODE switch
Synchronization of complexed waveform
Table 1.

(7)synchronization of observing two waveforms Relation of trigger signal sources and switches
(1) When two signals of CH1 and CH2 have same frequencies SOURCE INT LINEl EXT

or the frequencies of an integral number or the frequen-

cies in a relation of a specific time difference, the INT INTTRIG | CH1 | CH2 &%}})TE

TRIG switch selects either CHlor CH2 as a reference

signal. CH1 position selects CH1 signal as a reference, vitH | CHl O (C:II:II;

b s , CH2 | CHI | CH2 Line | External

and CH2 position selects CH2 signal. M CHICH
(2) For an observation of signals fo different frequencies g ALT | CH1 | CH2 2(ALT)

set the INT TRIG switch to the VERT MODE The sync E| CHOP | CH1 | CH2 ADD

signal switches at each alternation of channels ,and the ADD | cH1 | cH2 ADD

waveform of the each channel is stably triggered.
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When the SOURCE switch to INT, TRIG switch to VERT
MODE, and MODE switch to ALT, the input signals applied

to CH1 and CH2 become trigger source alternatively at each
sweep. Consequently, even for an observation of two
waveforms of different frequencies, the waveform of the each
channel is stably triggered.

In this case ,the signal should be applied to both CH1 and CH2
and the two signals have the same level portion in excess of the
rated amplitude each other. There should be a common por-
tion of levels available that is above the rated amplitude of
CHI and CH2.

when a sinewave is applied toCH1, and a square wave is applied

to CH2, "A"s in Fig. 1 are the levels possible for synchronization.

a)lnput couplling:DC | b)Input couplling:AC

CHI ov%—

cmz |2 lr —H—LD

Fig.1
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In order to expand the synchronization range , AC coupling is

applied to the Ch2side.

When either the Chlor CH2 input signal is smaller as shwonin
Fig.2, adjust the VOLTS/DIV switches (13) and to obtain
sufficient amplitudes.

The VERT MODE triggering requires 1.5 div mire than the
amplitude required for an observation of chlor CH2.

CHI | OV ~= ™K - D%

CH2 OV%'\#AC’C
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The CERT MODE triggering is not possible when the signal

is applied to only one channel as illustrated on Fig.3.

CH1| ov

CH2 OV"QUQC’C

(8)How to use TV exclusive synchronization

Fig3 (D On the image waveform of TV
Caution: Do not use the INT TRIG to the VERT MODE In the work concerned with TV, complexed signals on-
when PULL X5 GAIN @ and/or @ are in the pulled out taining video signal, blanking pedestal sitgnal, and syn-
position(X 5 GAIN mode) chronizing signal are often measured, However, since

the waveform is complexed, a special circuit is needed

ALTERNATE TRIGGER to effect a stable synchronization with vertical waveform.

Jittering wave as shown below may appear on the screen

Video signal

when a gently-sloping signal is displayed by approximate

10 cycles or less .with the VERT MODE for the INT

TRIG switch and the ALR position for the MODE select A
witch, For detailed and clear observation of each signal, Synchronizing (Horizontal)

signal pulse =

uot the MODE select switch Chlor Ch2 (SYNC pulse)

1 V(Vertical) ———————2{

KM 20-5030 / KM 20-5060



@Difference in the circuits

AN ISO 9001:2000 COMPANY

Exclusive circuit for conventional oscillograph

Exclusive circuit for this
instrumet
(principle drawing)

General circuit

simple synchronizing
circuit

TV exclusive synchronizing
separator circuit

Circuits

Video signal

To triggetr circuit

e e o cames

To trigger circuit

}

Ve

To trigger

;[ circuit

Hard to synchronize, because
video signal applied directly as
trigger signal.

Synchronization is more easily
effected than in the circuit
shown at left ,because the
signal is integrated to remove
high frequency components.

Stable synchronization is on-
tained since SYNC pulse is
picked up, amplified, and then
integrated to remove high fre-
quency components.
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@Operation (9) DC OFFSET

The oscilloscope provides the Dc offset voltage display or
+1 to =100V accordingto the range
To observe vertical signal To observe horizontal signal An output terminal for voltage reading
T TR ( Except : X 5GAIN, out of CAL)

+

DC OFFSET
TRIG| MODE: TV-V TRIG) MODE: TV-H eyl R
O—itg

(NOTE) This oscilloscope synchronizes with only
(-)synchronizing signal.

=E
(REFERENCE) Fig.7-1 Diagram of DC OFFSET
adk
il see Fig ,7-1for the function of the DD OFFSET
i There is following relation among the differential amplifier
Synchronizing output voltage e, the input voltages ei and E,
signal e =A(e-E2)
(a)Example of(-) (b)Example of(+) e=Epctey . ; .
synchronizing signal synchronizing signal (where E,, is a DC input and e,is an AC input)

set the controls so that E,=E,,. is attained. Then e,
=Axe,. is obtained.
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The DC component can be removed for an observation

OFFSET voltage ranges
VOLTS/DIV DC OFFSET voltage
S5mV/div-50mV/div | More than+1V(x1)
0.1V/div-0.5V/div more than+10V(x10)
1V/div-5V/div more than® 100V (x100)

When measured with a DMM connection, multiply the
DMM reading by the multiplier written above in indentation

Read next paragraph for the detailed explanation of mea-
surement with a DMM connection.

(10)Measurement by the DC OFFSET function

In order to readout the voltage level digitally, connect a
DMM ( digital multimeter ) to the DC OFFSET output
terminal and set the oscillosecope to the DC OFFSET mode.
see Fig.7-2

1)Measuting DC component

Ailgn level ® with the center graticule and read the
DMM digital value (+2V should be displayed.)
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+E

200mV p-p

Fig.7-2 Transistor amplifier

2)Measuring AC component

When the above is performed with an input sensitivity of
50mV then 4 div of amplitude must be present on the
oscilloscope screen.

The AC component is observable on the oscilloscope
screen where as the DC component us measurable on a
DMM, and there is no need for any complicated switching
as such needed for conventional oscilloscopes.

More over the DC OFFSET function provides readings

of peak to peak value(p-p)of e,on DMM.

Align level ® with the center graticule line on the

screen ,read the DMM value and name it V(a), then ailgn
level © with the graticule line and readout V (c). Thep-p
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the difference between V(a) and V(c), and the value can be
read digitally on the DMM.

As explained above, the DC OFFSET function with DC
OFFSET output terminal offers an improved operational
convenience and a highly accurate measurement in detailed
waveform portions.

8. ADJUSTMENTS

The ATT balance of the vertical axis can be made easily.

(D Set the input coupling switches of CH1 and CH2 to
GND and set the TRIG MODE to AUTO. Then position
the bright line to the center.

(2 Turn the VOLTS/DIV switch to 5SmV-10mV and adjust
so that the bright line does not move.

DC
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9. MAINTENANCE

1) Since semiconductors ,precision components, etc.are
employed in this oscilloscope, use at most care for
oparation and storage.

2) Clean the scale with soft tissue periodically

3) Side panel can be removed with screws

4) Store this oscilloscope in the ambient temperature from
-10°C to +50°C.
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10. SPECIFICATIONS

CRT

Type
Large6"screen with internal graticule.
Approximate 12kv acceleration potential.
Phosphor
P31 standard
Graticule
8 X10div(div=10mm)
Internal graticule

Focussing
possible (with automatic focus correction circuit)

Trace rotation present
Brightness adjustment possible
Scale illumination variable

Z-AXIS INPUT(INTESITY MODULATION)

DC-coupled ,positive-going signal decreases intensity:
5Vp-p signal causes noticeable modulation at normal
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. Input Impeuance
Intensity: DC to 2MHz

Input impedance 33kohm(typ.)

_ ; Approximately 1 M Q in parallel with 25 pF
Maximum input voltage 30v(DC+peak AC)

VERTCAL DEFLECTION SYSTEM(2identical channels) %g’\‘;;'[‘)“c“l;:lfgg‘g’)gfggovp_p Pl

Bandwidth and rise time

i Input li
DC to at least 60MHz (50MHz) and rice time 7ns :g,uGlc\Io[;l,legg
[17.5ns] orless. DC to at least 7 MHz and rise time DC OFFSET
50ns or less .at magnifier extends, The AC coupled DC OFFSET VOLT OUT

lower -3dB point is 10Hz or less.

HORIZONTAL DEFLECTION SUSTEM

Deflection factor

Time base
SmV/div to 5V /div in10 calibrated steps ina 1-2-5 0.2 1t s/div to 0.2s/div in 19 calibrated steps in a-1-2-5
sequence. Uncailbrarted continuous control extends de- sequence, Uncalibrated continuous control extends de-
flection factor to at least 12.5 Volts per division in the flection factor to at lease 0.5 seconds per division in

the 0.2sec/div position x10 mag extends maximum

5 Volts/div position x5 magnifier increases sensitivity of ssep t5ie to 20 nafiv. [ 106agiv] .

each deflection factor setting to 1mv/div

Accutacy
Accuracy +3%
+3% Additional error for magnifier +2%

Additional error for magnifier+2%

Display modes
‘-lq; CH1,CH2(normal or invert), Alternate, chopped
é&n (approximate 250kHz), Added
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TRIGGERING SYSTEM

Trigger modes

Automatic Normal, TV(TV-H or TV-V)
Trigger source

Internal (CH1,CH2 v-MODE),Line,External
Trigger slope

+,-
TV sync polarity

TV(-)
TV-Vsensitivity :SYNC section less 1 divirlV
AUTO low band: Approximately 25Hz

Trigger coupling
AC : 20Hz to full band width
External trigger input impedance
Approximately 1M QIn parallel with 30pF
Maximum input voltage
300V(DC+AC peak)
ALTMAG present

KM 20-5030 / KM 20-5060

X-YOPERATION (CH1; Horiz,CH2; vert,

Deflection factor

same as Vertical deflection
X-bandwidth

DC to at least 500kHz
Phase error

3C orless from DC to 50kHz

CALIBRATOR

An approximate 1kHz frequency 0.5V ( +3%) square

wave.
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| SIGNAL OUTPUT | [ DIMENSION AND WEIGHT |
CH1 VERT SIGNAL OUTPUT Approx.310(w) X 130(H)X370(D)mm
(12.4(W)X 5.2(H) X 14.8(D)inch)
Output voltage is at least 20mV/div into a 50 ohm load. Approx.6.5kg (14.61bs) [6kg(13.51bs)]

Bandwidth is 50Hz to at least SMHz

| POWER SUPPLY |

FUSE

VOLTAGE(50Hz)

0.5A
220V(198-242V)

Power supply frequency :50Hz
Power consumption: Approx. 35W [30W]
Max.40W at 120V 60Hz

| ENVIRONMENT |

; Limit of operation temperature 0-+40°C

| Limit of operation humidity 35-85%

pl Rated range of use temperature +10-+350C

i Rated range of use humidity 45-85%
storage and transport temperature -10C-+507C

—
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11. EXTERNAL VIEW
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MUMBAI

TEST CERTIFICATE

DIGITAL ANALOG STORAGE OSCILLOSCOPE

This Test Certificate warrantees that the product has been inspected and tested in accordance with the published
specifications.

The instrument has been calibrated by using equipment which has already been calibrated to standards traceable
to national standards.

MODEL NO.
SERIAL NO.

DATE:

(KUSAN-MECO)
ISO 9001REGISTERED KUSAM-MECO
\\PAss /
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WARRANTY

Each “KUSAM-MECO” product is warranted to be free from defects in material and workmanship under normal use & service. The
warranty period is one year (12 months) and begins from the date of despatch of goods. In case any defect occurs in functioning of the
instrument, under proper use, within the guarantee period, the same will be rectified by us free of charges, provided the to and fro freight
charges are borne by you.

This warranty extends only to the original buyer or end-user customer of a “‘KUSAM-MECO” authorized dealer.

This warranty does not apply for damaged Ic’s, burnt PCB’s, fuses, disposable batteries, carrying case, test leads, or to any product which
in “KUSAM-MECO'’s” opinion, has been misused, altered, neglected, contaminated or damaged by accident or abnormal conditions of
operation or handling.

“*KUSAM-MECO” authorized dealer shall extend this warranty on new and unused products to end-user customers only but have no
authority to extend a greater or different warranty on behalf of ‘KUSAM-MECO”.

1a”

“KUSAM-MECO’s” warranty obligation is limited, at option, free of charge repair, or replacement of a defective product which is returned to
a “KUSAM-MECO” authorized service center within the warranty period.

THIS WARRANTY IS BUYER’S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FORAPARTICULAR
PURPOSE. “KUSAM-MECO” SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL
DAMAGES OR LOSSES, INCLUDING LOSS OF DATA, ARISING FROMANY CAUSE WHATSOEVER.

All transaction are subject to Mumbai Jurisdiction.
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KUSAM-MECD

17, Bharat Industrial Estate, T. J. Road, Sewree (W),
Mumbai-400015. INDIA
Sales Direct: 24156638 Tel.:(022)2412 4540, 2418 1649 Fax:2414 9659
E-mail : kusam_meco@vsnl.net,

Website : www.kusamelectrical.com, www.kusam-meco.co.in
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