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SAFETY

Symbol in This Manual
A This symbol indicates where applicable cautionary or
other imformation is to be found.

Power Source

This equipment operates from a power source that does not
apply more than 250 V rms between the supply conductors
or between either supply conductor and ground. A protec-
tive ground connection by way of the grounding conductor
in the power cord is essential for safe operation.

Grounding the Product

This equipment is grounded through the grounding conduc-
tor of the power cord. To avoid electrical shock, plug the
power cord into a properly wired receptacle before connec-
ting to the equipment input or output terminals.

Use the Proper Power Cord
Use only the power cord and connector specified for your
product.

Use the Proper Fuse
To avoid fire hazard, use a fuse of the correct type.

Do not Operate in Explosive Atmospheres
To avoid explosion, do not operate this product in an ex-
plosive atmosphere.

Do not Remove Cover or Panel
To avoid personal injury, do not remove the cover or panel.
Refer servicing to qualified personnel.

Voltage Conversion
If the power source is not applied to your product, contact
your dealer. To avoid electrical shock, do not perform the
voltage conversion.
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FEATURES

The model CS-6020 and CS-6010 are a four-channel ten-
trace oscilloscope with the readout function (with a calen-
dar) that covers a wide bandwidth up to 150 MHz (CS-6010:
100 MHz). A 150-mm rectangular CRT display with inner
graticule {acceleration voltage: CS-6020: 20 kV, CS-6010:
17 kV) offers high-brilliance waveform observation. It in-
corporates the trigger counter suitable for waveform obser-
vation of video and digital signals.

1.

High vertical axis sensitivity of 1 mV/div. and wide
bandwidth that covers fully specified frequency
response at 5 mV/div.

. Maximum sweep time of 2 ns/div. {at X 10 magnifica-

tion) offers high-speed waveform observation.

. The trigger counter facilitates waveform observation of

a specific line of video signals as well as timing for a
series of digital circuit pulses. (CS-6020 only)

. With the cross-range sweep time variable function, the

SWEEP VARIABLE controls are continuously variable
to both the lower- and higher-speed directions, and thus
provide easy adjustment of the waveform with a
changed sweep range. (All ranges can be continuously
adjusted with the SWEEP VARIABLE controls only.)

. The x 10 MAG switch and SWEEP VARIABLE control

are inactive for the A sweep in the delayed sweep
mode; consequently, B sweep waveform can be com-
pared with A sweep waveform in an easy-to-see con-
dition.

10.

11.

12.

13.

14.

. Free vertical mode selection of CH1 to CH4 and ADD

offers easy observation of waveform composed of a lot
of signal components.

. The readout function displays, in letters, each scale fac-

tor on the CRT, and eliminates troublesome range con-
firmation in observing waveform.

. The cursor measurement mode displays, in letters, vol-

tage difference, voltage ratio, time difference, time ra-
tio, frequency, and phase difference, having been
calculated by an observer, corresponding to movement
of two cursors. It enables accurate waveform obser-
vation.

. During single sweep waveform observation, the

READOUT values and scale illumination are displayed
once simultaneously with waveform display, which is
suitable for photography.

Date and time display on the CRT facilitates data
storage by photography.

The logic control system provides smooth and light-
touch panel operation. The back-up function stores set-
ting on the panel when the power is turned off.

The built-in fixing circuit provides automatic and sta-
ble synchronization and eliminates troublesome syn-
chronizing operation even if waveform amplitude
changes. ’
Both the TV frame and line signals are synchronized
from small amplitude to large amplitude free from ad-
justment.

The trigger coupling HFres function securely triggers
signals with higher harmonics.



SPECIFICATIONS

CS-6020 ! CS-6010
CRT 150 mm rectangular with internal graticule
Acceleration Voltage 20 kV ’ 17 kV

Display Area

8% 10 div (1 div=10 mm)

VERTICAL AXIS (CH1 and CH2

-~

Sensitivity 5 mV/div to 5 V/div 2% (10 °C to 35 °C)
1 mV/div to 2 V/div £4% (10 °C to 35 °C)
Attenuator 12 steps, 1 mV/div to 5 V/div in 1-2-5 sequence

Vernier control for fully adjustable sensitivity between steps

Input Impedance

1MQ 1%, 20 pF £3 pF

Frequency Response

5 mV/div to 5 V/div

DC; DC to 150 MHz, within —3 dB DC; DC#to 100 MHz, within —3 dB
AC; 5 Hz to 150 MHz, within —3 dB AC; 5 Hz to 100 MHz, within —3 dB

1 mV/div, 2 mV/div

DC; DC to 20 MHz, within —3 dB
AC; 5 Hz to 20 MHz, within —3 dB

Rise Time

2.3 nsec or less (5 mV/div to 5 V/div) 3.5 nsec or less (b mV/div to 5 V/div)
17.5 nsec or less {1 mV/div, 2 mV/div) 17.5 nsec or less (1 mV/div, 2 mV/div)

Signal Delay Time

More than 10 nsec on the CRT screen

Crosstalk

—40 dB or less (at 1 kHz)

Operating Modes | CH1

CH1 single trace display, and dual to quad trace display in combination with other channel (s)

CH2

ICH2 single trace display, and dual to quad trace display in combination with other channel (s)

CH3

ICH3 single trace display, and dual to quad trace display in combination with other channel (s)

CH4

ICH4 single trace display, and dual to quad trace display in combination with other channel (s}

ADD

CH1 + (+ CH2) added display, and dual to quad trace display in combination with other]
channel (s)

ALT

Dual to quad trace alternating

CHOP

Dual to quad trace chopped

Channel Polarity

Normal or inverted, channel 2 only inverted

Bandwidth Limiting

Approx. 20 MHz

Chop Frequency

Approx. 500 kHz

Delay Time Difference

CH1 to CH2 ; 0.5 nsec or less
CH1, CH2 to CH3, CH4 ; 1 nsec or less

Non-distorted Maximum
Amplitude

More than 8 div (DC to 150 MHz) More than 8 div (DC to 100 MHz)

A Maximum Input Voltage

800 Vp-p or 400 V (DC+ AC peak)

VERTICAL AXIS (CH3 and CH4)

Sensitivity

0.1 V/div, 0.5 V/div, +2% (10 °C to 35 °C)

Input Impedance

1 MQ £1%, 20 pF £3 pF

Coupling Method

DC coupling

Frequency Response

DC to 150 MHz, within —3 dB DC to 100 MHz, within —3 dB

Rise Time

2.3 nsec or less (at 150 MHz) 3.5 nsec or less {at 100 MHz)

A Maximum Input Voltage

800 Vp-p or 400 V (DC +AC peak)

HORIZONTAL AXIS (input thru CH2)

Operating Modes

With HORIZ. MODE switch, X-Y operation is selectable
CH1 to CH4 and ADD ; Y axis
CH2 ; X axis

Same as vertical axis (CH2)

Same as vertical axis (CH2)

DC to 2 MHz, within —3 dB

Sensitivity

Input Impedance
Frequency DC
Response AC

5 Hz to 2 MHz, within —3 dB

X-Y Phase Difference

3° or less at 100 kHz

A Maximum Input Voltage

Same as vertical axis (CH2)




CS-6020 Cs-6010

SWEEP
Type A A sweep
A INTB B sweep waveform is displayed as an intensified portion of the A sweep.
ALT A sweep (intensified for duration of B sweep) and B sweep (delayed sweep) alternating
B B sweep
X-Y X-Y oscilloscope
Sweep Time A 20 ns/div to 0.5 s/div, 2% (10 °C to 35 °C), in 23 ranges, in 1-2-b sequence
Vernier control provides fully adjustable sweep time all ranges.
B 20 ns/div to 5 ms/div, £2% (10 °C to 35 °C), in 17 ranges, in 1-2-5 sequence
Vernier control provides fully adjustable sweep time all ranges.

Sweep Magnification

% 10 (ten times) £5% (A and B)

Linearity

20 ns/div to 0.5 s/div : £3% (£5%, at X 10 MAG)

Holdoff

Continuously variable for A sweep from NORM to more than five times

Trace Separation

B sweep can be separated from A sweep up to 4 divisions downward,
continuously adjustable.

Delay Method

Continuous delay, Trigger delay and Trigger count

Delay Time

Continuous delay, Trigger delay ; 0.2 to 10 times of A SWEEP TIME/DIV set value
(5,000 count fullscale)

Trigger Count

1 to 1,000 count, Max. usable frequency; 10 MHz| -

Delay Accuracy

+ (1% of set value +2% of fullscale}) — (0 to 100 ns)

Delay Jitter 1/20,000 (A sweep: at 1 ms/div, B sweep: at 1 us/div)
TRIGGERING
A Trigger Modes AUTO, NORM, SINGLE, FIX
A Trigger V. MODE Triggered by input signal selected with VERTICAL MODE selector
Source CH1 Triggered by CH1 vertical axis input signal

CH2 Triggered by CH2 vertical axis input signal

CH3 Triggered by CH3 vertical axis input signal

CH4 Triggered by CH4 vertical axis input signal

LINE Triggered by line frequency

A Trigger Coupling

AC, NOISErey, HFres, DC, TV FRAME, TV LINE

A Trigger Level

+90 ¢ adjustable

A Trigger Polarity +/—
B Trigger Modes Sterts After Delay, B Triggerable After Sterts After Delay, B Triggerable After
Delay and TRIG COUNT Delay
B Trigger CH1 Triggered by CH1 vertical axis input signal
Source CH2 Triggered by CH2 vertical axis input signal
CH3 Triggered by CH3 vertical axis input signal
CH4 Triggered by CH4 vertical axis input signal

B Trigger Coupling

AC, NOISEreys, HFres, DC, TV LINE

B Trigger Level

+90 © adjustable

B Trigger Polarity +/—=
Trigger Sensitvity | coupLNG |FREQUENCY RANGE| MUY SYNC erequency range| MINIMUM SYNC
DC DC to 50 MHz 1 div DC to 50 MHz 1 div
DC to 150 MHz 1.5 div DC to 100 MHz 1.5 div
AC 20 Hz to 50 MHz 1 div 20 Hz to 50 MHz 1 div
20 Hz to 150 MHz 1.5 div 20 Hz to 100 MHz 1.5 div
NOISEREJ Two times of minimum sync amplitude.
HFREJ Increased minimum sync amplitude for above 30 kHz.
TV FRAME 1 div (140 IRE)
TV LINE 1 div {140 IRE)
AUTO: Same as above specification FIX: Same as above specification for above 40 Hz.

for above 50 Hz




CSs-6020

CSs-6010

Jitter

0.5 nsec or less at 150 MHz at 2 ns/div
sweep rate (X 10 MAG on)

0.5 nsec or less at 100 MHz at 2 ns/div
sweep rate (x 10 MAG on)

INTENSITY MODULATION

Input signal

TTL level (more than 2 Vp-p), positive voltage decreases brightness

Input Impedance

Approx. 10 kQ

Usable Frequency Range

DC to 10 MHz

A Maximum Input Voltage

50 V (DC + AC peak)

VERTICAL AXIS OUTPUT (CH1 only)

Output voltage

Approx. 50 mVp-p/div (into 50  load)

Output Impedance

Approx. 50 @

Frequency Response

100 Hz to 150 MHz, within —3 dB
(at into 50 Q)

100 Hz to 100 MHz, within —3 dB
(at into 50 )

TRACE ROTATION

Electrical, adjustable from front panel

CALIBRATION VOLTAGE

1V p-p £1%, Positive square wave, 1 kHz £3%

tion), GND, AC/DC, V-UNCAL, ADD,
INVERT, BW, A and B sweep scale factor
(magnification conversion),

READOUT
Calendar Year/Month/Day/O’clock/Minute
Clock accuracy; *2 min./month
Battery life: About 30,000 hours (at room temperature)
Set Value CH1—CH4 scale factor (with probe detec-|CH1—CH4 scale factor (with probe detec-

tion), GND, AC/DC, V-UNCAL, ADD,
INVERT, BW, A and B sweep scale factor
(magnification conversion),

SWEEP VERIABLE UNCAL, X-Y (CH2-X),
DELAY TIME, TRIG. COUNT

SWEEP VERIABLE UNCAL, X-Y (CH2-X),
DELAY TIME

Cursor Mode AV1 Voltage difference between AREF and Acursors on a CH1 scale factor basis
AV2 Voltage difference between AREF and Acursors on a CH2 scale factor basis
AT Time difference between AREF and Acursors on the basis of sweep scale factor
1/4T Frequency between AREF and Acursors on the basis of sweep scale factor
RATIO: Voltage ratio and time ratio between AREF and Acursors, supposing 5-division
on the CRT as 100%
PHASE: Phase difference between AREF and Acursors, supposing 5-division on the CRT]
as 360°
Cursor Resolution 10 bits
Meas- Measurement *+3%
urement accuracy

Measurement range

Vertical direction: £ 3.6 div or more from the CRT center
Horizontal direction: 4.6 div or more from the CRT center

POWER REQUIREMENT

Line Voltage

100 V/120 V/220 V/240 V AC £10%

Line Frequency

50/60 Hz

Power Consumption

Maximum 75 W

DIMENSIONS (W xH x D)

310 (332) x 150 (163) x 400 (448) mm
{ ) dimensions include protrusion from basic outline dimensions

WEIGHT

Approx. 9.6 kg

ENVIRONMENTAL

Within Specifications

10°C to 35°C, 85% max. relative humidity

Full Operation

0°C to 40°C, 85% max. relative humidity

ACCESSORIES SUPPLIED

Probe

PC-31 (READOUT compatible probe) x 2
Attenuation............... 1/10
Input impedance........ 10 MQ £1%, 14 pF £10%

Replacement Fuse

1.2Ax2,08A%x2

Instruction Manual

1

* Circuit and rating are subject to change without notice due to developments in technology.
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PRECAUTIONS

SAFETY

Before connecting the instrument to the power source, care-
fully read the following information, then verify that the
power cord and power line fuse are ones for your power line.
The instrument’s rear panel has a fuse holder on the left of
the AC inlet terminal {the fuse holer also serves as a vol-
tage selector). The value under the triangle ¥ marked on
the holder indicates the line voltage set for the instrument.
If the power cord is not applied with the correct voltage,
there is a danger from electric shock.

e When converting the voltage, refer to the Maintenance

section.

Line voltage
This instrument operates using ac-power input voltages that
100/120/220/240 V at frequencies from 50 Hz to 60 Hz.

Power cord

The ground wire of the 3-wire ac power plug places the
chassis and housing of the oscilloscope at earth ground. Do
not attempt to defeat the ground wire connection or float
the oscilloscope; to do so may pose a great safety hazard.
The appropriate power cord is supplied by an option that
is specified when the instrument is ordered.

The optional power cords are shown as follows in Fig. 1.

Line fuse

The fuse holder is located on the rear panel and contains
the line fuse. Verify that the proper fuse is installed by
replacing the line fuse.

EQUIPMENT PROTECTION

1. Never use the instrument in the following conditions

where:
1) The instrument is exposed to direct sunlight.
2) The temperature and humidity is too high.
3) Much mechanical vibrations are produced.
4) The instrument is exposed to explosive gas.

2. Never allow a small spot of high brilliance to remain sta-
tionary on the screen for more than a few seconds. The
screen may become permanently burned. A spot will
occur only when the scope is set up for X-Y operation
and no signal is applied. Either reduce the intensity so
the spot is barely visible, switch back to normal sweep
operation when no signal is applied, or set up the scope
for spot blanking.

3. Never cover the ventilating holes on the top of the os-
cilloscope, as this will increase the operating tempera-
ture inside the case.

4. Never apply more than the maximum rating to the os-
cilloscope inputs.

A CH1 to CH4: 800 Vp-p or 400 V (DC + AC peak)
Z axis: 50 V (DC+ AC peak)

Never apply external voltage to the oscilloscope out-

put terminals.

5. Always connect a cable from the earth ground (GND)
jack of the oscilloscope to the chassis of the equipment
under test. Without this caution, the entire current for
the equipment under test may be drawn through the
probe clip leads under certain circumstances. Such con-
ditions could also pose a safety hazard, which the
ground cable will prevent.

6. Always use the probe ground clips for best results. Do
not use an external ground wire in lieu of the probe
ground clips, as undesired signals may be introduced.

7. Operation adjacent to equipment which produces strong
ac magnetic fields should be avoided where possible.
This includes such devices as large power supplies,
transformers, electric motors, etc., that are often found
in an industrial environment. Strong magnetic shields
can exceed the practical CRT magnetic shielding limits
and result interference and distortion.

8. Probe compensation adjustment matches the probe to
the input of the scope. For best results, compensation
of probe should be adjusted initially, then the same pro-
be always used with the input of scope. Probe compen-
sation should be readjusted whenever a probe from a
different scope is used. (See page 26)

9. When turning on and off the POWER switch repeated-
ly, keep an interval of about 5 seconds. Faster on and
off operation may cause malfunction to the instrument.

10. Do not use the provided PC-31 probe with other meas-
uring equipment because it incorporates a terminal for
READOUT detection which might damage the other
equipment.

11. The calendar, clock, and set values on the panel are
backed up by a built-in battery. If the battery is about
to expire its life, “’“BATT. DOWN"’ is displayed on the
calendar and clock display, and data set with controls
on the panel are not stored but initialized. The battery
should be replaced. As to battery replacement, please
inquire at our distributer where you purchased the in-

strument.
Note:
Initial Setting
VERTICAL MODE : CH1
AC-DC coupling : AC
TRIGGERING MODE : AUTO

TRIGGERING SOURCE : VERT or CH1
TRIGGERING COUPLING : AC
HORIZONTAL MODE A

The other switches are all off

CH1 VOLTS/DIV : 50 mV/div
SWEEP TIME : 50 ps/div



Plug configuration

Power cord and plug type

Factory installed
instrument fuse

Line cord plug fuse

North American

1.2 A, 250 V

120 volt/60 Hz
Rated 15 amp Fast blow None
{12 amp max; NEC) 6x30 mm
Universal Europe 0.8 A, 250V
220 volt/50 Hz T. lag None
Rated 16 amp 5x20 mm
U.K. 0.8 A, 250 V
240 volt/50 Hz Fast blow 0.8 A
Rated 13 amp 6x30 mm Type C
Australian 0.8 A, 250V

g 7 i 240 volt/50 Hz Fast blow None

¥ Rated 10 amp 6x30 mm

North American
240 volt/60 Hz 0.8 A 250V
Rated 15 amp Fast blow None
(12 amp max; NEC) 6x30 mm
Switzerland 0.8 A, 250V
240 volt/50 Hz Fast blow None
Rated 10 amp 6x30 mm

Fig. 1 Power Input Voltage Configuration




CONTROLS AND INDICATORS

FRONT PANEL

@

POWER Switch
Depressing this switch supplies power. Another press-
ing (switch released) turns off power.

SCALE ILLUM/PULL TRACE ROTA Control

SCALE ILLUM: Controls intensity of the graticule on the

CRT.

If the illumination is too bright, halation may be caused

in photography. In such a case, rotate this knob to con-

trol intensity.

Note: If the MODE selector @) is set.to SINGLE, the
scale illumination lights up for approx. 1 second
for every sweep.

TRACE ROTA: Changes inclination of the horizontal

trace line. Used when the trace is tilt-
ed by terrestrial magnetism, etc.

FOCUS/PULL ASTIG Control

FOCUS: Adjusts the focus for optimum waveform ob-

servation.

ASTIG: Adjusts, in the pulled-out position, astigmatism
of the trace or spot for optimum waveform ob-
servation. The spot is round if astigmatism is
properly adjusted.

READOUT INTEN Control

Adjusts intensity of the READOUT values. Full clock-
wise rotation maximizes intensity. Full counterclock-
wise rotation turns off the readout function and
disappears READOUT values.

A INTEN/PULL B INTEN Control

A INTEN: Controls intensity of the A sweep trace line.
- Also controls intensity of X-Y operation.

B INTEN: Controls intensity of the B sweep trace line,
in pulled-out position.

Fig.

CAL 1 Vp-p=1 kHz Terminal

QOutputs 1 kHz positive square wave of 1.0 Vp-p for
calibration. Prior to using this terminal, be sure to com-
pensate a probe prior to be used. If improperly compen-
sated, it will not provide correct measurement.

L. Ground Terminal/Binding post
Ground terminal of the instrument.

CH1 Input Jack
Vertical axis input terminal of channel 1. Also serves
as the Y-axis input terminal in the X-Y operation.

CH2 or X Input Jack

Vertical axis input terminal of channel 2. Also serves
as the X-axis and Y-axis input terminal in the X-Y
operation.

CH3 Input Jack
Vertical axis input terminal of channel 3. Also serves
as the Y-axis input terminal in the X-Y operation.

CH4 Input Jack
Vertical axis input terminal of channel 4. Also serves
as the Y-axis input terminal in the X-Y operation.

VERTICAL MODE Switches

Select operation modes of the vertical axis. By press-
ing a switch, the corresponding LED lights up to indi-
cate that the mode is selected. By pressing a lighting
switch, its LED goes out and the mode becomes un-
selected.

CH1 : The channel-1 input signal is displayed
on the CRT.

CH2 : The channel-2 input signal is displayed
on the CRT.
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CH3

CH4

ADD :

CHOP/ALT

CH2 INV :

20 MHz BWL:

®@ ® B GO

The channel-3 input signal is displayed

on the CRT.

The channel-4 input signal is displayed

on the CRT.

Algebraic sum of channel-1 and

channel-2 signals is displayed on the CRT.

If the CH2 INV is selected, difference

of channel-1 and channel-2 signals is

displayed.

Pressing the switch turns on the LED

and selects chopping operation, which

displays channels alternately at approx.

500 kHz in the multi-trace mode. Chop-

ping is suitable for observation of slow

sweep time.

Another press of the switch turns off the

LED and selects ALT operation, which

displays channels alternately in the muilti-

trace mode every time the trigger signal
is input. ALT operation is suitable for ob-
servation of fast sweep time.

NOTE: Chopping is not activated in the
single-trace mode. If multi-trace
chopping operation is changed
into the single-trace operation,
the CHOP LED goes out. it
lights up and chopping is acti-
vated when the multi-trace
operation is selected again.

Pressing the switch turns on the LED

and inverts polarity of the channel-2

signal. Another press of the switch
turns off the LED and restores the nor-
mal polarity.

Pressing the switch turns on the LED

and limits the bandwidth to approx.

20 MHz. Another press of the switch

turns off the LED and restores the

specified bandwidth.

Fig. 3

®

DO & B ©® @

CH1 VARIABLE Control

Fine adjustment of the channel-1 axis vertical attenua-
tion for continuous variation between ranges selected
with the VOLT/DIV control. Full clockwise rotation to
the CAL position calibrates the attenuator. Also serves
as a fine adjustment of the Y-axis attenuation in the X-
Y operation.

CH1 VOLTS/DIV Control

Channel-1 vertical axis attenuator for setting vertical
axis sensitivity from 1 mV/div. to 5 V/div. in 1-2-5 se-
quence {from 10 mV/div. to 50 V/div. if the probe PC-31
compatible with the readout function is used). Setting
the CH1 VARIABLE control (3 to the CAL position pro-
vides calibrated vertical axis sensitivity. Also serves as
an attenuator of the Y-axis in the X-Y operation. For
the vertical axis sensitivity, confirm the READOUT dis-
play on the CRT.

CH1 7 POSITION Control

Adjusts vertical position of channel-1 waveform dis-
played on the CRT. Also used to adjust the Y-axis po-
sition in the X-Y operation.

CH1 AC-DC Switch
Selects coupling of the channel-1 vertical axis input sig-
nal. Also serves as the Y-axis input selector in the X-Y
operation. Pressing the switch turns on the LED and
eliminates DC component from the input signal to make
AC input available (AC coupling). Another press of the
switch turns off the LED and make DC input available
(DC coupling), enabling signals with DC components
to be observed.
NOTE: if the GND switch LED (0 is on, input signal is
isolated from the vertical amplifier, and the ver-
tical amplifier input is grounded.



CH1 GND Switch

Pressing the switch turns on the LED, isolates the
channel-1 input signal from the vertical amplifier, and
grounds the vertical amplifier input. By this, the ground
voltage can be checked. Another press of the switch
turns off the LED and supplies the channel-1 input sig-
nal to the vertical amplifier.

CH2 VARIABLE Control

Fine adjustment of the channel-2 vertical axis attenua-
tion. Provides the same function as the CH1 VARIA-
BLE control (). Also serves as a fine attenuation
adjustment of the X-axis and Y-axis in the X-Y
operation.

CH2 VOLTS/DIV Control

Channel-2 vertical axis attenuator. Provides the same
function as the CH1 VOLTS/DIV control (9. Also serves
as an attenuator of the X-axis and Y-axis in the X:Y
operation.

CH2 5 POSITION Control
Adjusts vertical position of channel-2 waveform dis-
played on the CRT. Also used to adjust the Y-axis po-

. sition in the X-Y operation.

NOTE: In the X-Y operation, position of the X-axis is
adjusted with the <€ B POSITION control (3.

CH2 AC-DC Switch

Selects coupling of the channel-2 vertical input signal.
Also serves as the input selector of the X-axis and Y-
axis in the X-Y operation. Provides the same function
as the CH1 AC-DC switch (9.

CH2 GND Switch

Pressing the switch turns on the LED, isolates the
channel-2 input signal from the vertical amplifier, and
grounds the vertical amplifier input. By this, the ground
voltage can be checked. Another press of the switch
turns off the LED and supplies the channel-2 input sig-
nal to the vertical amplifier.

CH3 5 POSITION Control

Adjusts vertical position of channel-3 waveform dis-
played on the CRT. Also used to adjust the Y-axis po-
sition in the X-Y operation.

CH3 0.5 V/0.1 V Switch
Pressing the switch turns on the LED and sets the ver-
tical axis sensitivity to 0.5 V/div. Another press of the
switch turns off the LED and sets the vertical axis sen-
sitivity to 0.1 V/div. Also serves as the Y-axis attenu-
ator in the X-Y operation.

CH4 7 POSITION Control

Adjusts vertical position of channel-4 waveform dis-
played on the CRT. Also used to adjust the Y-axis po-
sition in the X-Y operation.

CH4 0.5 V/0.1 V Switch

Vertical attenuator of channel 4. Provides the same
function as the CH3 0.5 V/0.1 V switch @ for chan-
nel 4.

@ CURSORS Switches

Selects the cursor measurement modes.

If four LEDs are off, the cursor measurement mode is
deactivated; the cursor, cursor measurement mode, and
cursor measurement value are not displayed on the
CRT.

To deactivate the cursor measurement mode, press a

lighting switch.

NOTE: The cursor measurement is impossible for some
items, depending on combination of the VER-
TICAL MODE (2 and HORIZONTAL MODE
switches. For details, refer to operating in-
structions.

AV1: Activates AV1 and AV3 cursor measurement.
Cursor measurement is activated when any of
CH1, CH3, and ADD of the VERTICAL MODE
switches (2 is selected. Order of measurement
priority of these three channels is CH1, CH3, and
ADD. Two horizontal cursors are displayed on the
CRT. Voltage difference and voltage ratio of these
cursors are displayed posterior to the cursor
measurement mode in the upper right of the CRT.
The AV1 cursor is used for voltage difference
measurement, if the CH1 VARIABLE control (3
is set to the CAL position. A value calculated ac-
cording to setting of the CH1 VOLTS/DIV con-
trol (9 is displayed posterior to the AV1.
Voltage ratio is measured if the CH1 VARIABLE
control @3 is not set to the CAL position; a value
calculated supposing 5 div. as 100% is displayed
posterior to the RATIO.

In the 4V3 cursor measurement, a value calcu-
lated according to setting of the CH3 0.5 V/0.1 V
is displayed posterior to the 4V3.

If the ADD of the VERTICAL MODE switches ()
is selected, voltage difference (4V 1) is measured
under the condition where the CH1 VOLTS/DIV
control (49 and CH2 VOLTS/DIV control (9 are set
to the same level as well as the VARIABLE con-
trol 9 and (@ are set to CAL. Otherwise, voltage
ratio (RATIO) is measured.

If the Acursor is below the AREF cursor, a nega-
tive (—) value is displayed.

AV2: Activates AV2 and AV4 cursor measurement
when CH2 or CH4 of the VERTICAL MODE
switches () is selected. Order of measurement
priority of these two channels is CH2 and CH4.
Two horizontal cursors are displayed on the CRT.
Voltage difference and voltage ratio of these cur-
sors are displayed posterior to the cursor meas-
urement mode in the upper right of the CRT.
The AV2 cursor is used for voltage difference
measurement, if the CH2 VARIABLE control
is set to CAL position. A value calculated accord-
ing to setting of the CH2 VOLTS/DIV control
is displayed posterior to the 4V2.

Voltage ratio is measured if the CH2 VARIABLE
control (19 is not set to the CAL position; a value
calculated supposing 5 div. as 100% is displayed
posterior to the RATIO.

In the AV4 cursor measurement, a value calcu-
lated according to setting of the CH4 0.5 V/0.1 V
switch is displayed posterior to the 4V4.

If the Acursor is below the AREF cursor, a nega-
tive (—) value is displayed.

11
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NOTE: If X-Y of the HORIZONTAL MODE
switches (0 is selected, AV2 is used for
voltage difference and voltage ratio meas-
urement of the X-axis. Thus, vertical cur-
sors are displayed.

AT: This switch functions when A and B of the
HORIZONTAL MODE switches are selected.
Two vertical cursors are displayed on the CRT.
Time difference and time ratio of these cursors
are displayed posterior to the cursor measurement
mode in the upper right of the CRT.

Time difference is measured, if the SWEEP VARI-

ABLE control @ is set to the CAL position. A value

calculated according to setting of the SWEEP

TIME/DIV control @) is displayed posterior to the

AT. Time ratio is measured if the SWEEP VARIA-

BLE control @ is not set to the CAL position; a

value calculated supposing 5 div. as 100% is dis-

played posterior to the RATIO.

If the Acursor is on the left of the AREF cursor,

a negative (—) value is displayed.

1/AT:This switch functions when A and B of the
HORIZONTAL MODE switches are selected.
Two vertical cursors are displayed on the CRT.
Frequency between these two cursors and their
phase difference are displayed posterior to the
cursor measurement mode in the upper right of
the CRT.

Frequency is measured, if the SWEEP VARIABLE

control @) is set to the CAL position. A value cal-

culated according to setting of the SWEEP

TIME/DIV control @) is displayed posterior to the

1/AT. Phase difference is measured if the SWEEP

VARIABLE control is not set to the CAL position;

a value calculated supposing 5 div. as 360° is dis-

played posterior to the PHASE.

If the Acursor is on the left of the AREF cursor,
a negative (—) value is displayed. Frequency,
however, is displayed in the absolute value.

AREF/DELAY POSITION Control
Shifts the reference cursor (fine broken line) of the two
cursors displayed on the CRT in the cursor measure-
ment. Clockwise rotation shifts the cursor up or to the
right. Counterclockwise rotation shifts it down or to the
left. In the delayed sweep mode, this control is used
for moving the delay position as well as counting with
the TRIG COUNT.

NOTE: To display the delay time and delay count value
in the delayed sweep mode, deactivate the cur-
sor measurement mode selector switches.
Rapid rotation of this control knob may cause
improper operation. Thus, rotate it slowly.

A Control

Shifts the measurement cursor (rough broken line) of
the two cursors displayed on the CRT in the cursor
measurement. Clockwise rotation shifts the cursor up
or to the right. Counterclockwise rotation shifts it down
or to the left.

NOTE: Rapid rotation of this control knob may cause

improper operation. Thus, rotate it slowly.

HORIZONTAL MODE Switches

Selects operation modes of the horizontal axis. Press-

ing a switch turns on its LED, which indicates that the

switch is selected.

A: . Activates the A sweep only.

A INT B: Increases intensity of a B sweep portion on
A sweep waveform. Intensity of the A sweep
and B sweep is controlled with the A INTEN/
PULL B INTEN (®.



ALT: Displays A sweep and B sweep (delayed
sweep) alternately. Intensity of a B sweep
portion displayed on A sweep waveformis in-

creased.
B: Activates the B sweep only.
X-Y: The CS-6020 functions as an oscilloscope us-

ing CH1, CH2, CH3, or CH4 as the Y-axis and -

CH2 as the X-axis.

NOTE: Since the B sweep does not provide
the automatic free running function,
no waveform is displayed if not trig-
gered. Be sure to trigger the B sweep
with the B LEVEL @.

@) SWEEP TIME/DIV Control

Sets sweep time of the A sweep and B sweep.

If A of the HORIZONTAL MODE switches @0 is select-
ed, this control selects the A sweep timein 1-2-5 steps

in 23 ranges from 20 ns/div. to 0.5 s/div. Clockwise
rotation changes sweep time toward 20 ns/div. Coun-
terclockwise rotation changes it toward 0.5 s/div.

If A INT B, ALT, or B of the HORIZONTAL MODE
switches Q0 is selected, it selects the B sweep time in
1-2-5 steps in 17 ranges from 20 ns/div. to 5 ms/div.
Sweep time shall be checked on the CRT.:

The B sweep time is not longer than the A sweep time.

if X-Y of the HORIZONTAL MODE switches is select-"

ed, A and B SWEEP TIME/DIV range displays disappear,
and instead CH2-X is displayed.

SWEEP VARIABLE Control
Fine adjustment of A sweep time and B sweep time.
This control provides continuous variation from low-
speed to high-speed sweep (Cross-Range Variable
Function}.
It adjusts the A sweep time if A of the HORIZONTAL
MODE switches @0 is selected, while adjusts B sweep
time if AINT B, ALT, or B of the HORIZONTAL MODE
switches is selected. It does not function if X-Y is
selected.
In the UNCAL (ibration) condition, a *‘>"’ is displayed
just before A SWEEP TIME/DIV display on the CRT, if
the VARIABLE control functions as the A Sweep Vari-
able control (i.e., A of the HORIZONTAL switches is
selected). Likewise, in the UNCAL condition, it is dis-
played before B SWEEP/DIV, if the VARIABLE functions
as the B Sweep Variable control (i.e., A INT B, ALT,
or B of the HORIZONTAL switches is selected).

To change the UNCAL to CALl(ibration) condition, ro-

tate the SWEEP TIME/DIV control GD.

NOTE: Even if the A sweep is in the UNCAL condition,
changing setting of the HORIZONTAL MODE
switches from A into the delayed sweep mode (A
INT B, ALT, or B) automatically establishes the A
sweep in the CAL condition. The UNCAL condi-
tion can be restored by selecting A switch again.
Rapid rotation of this control knob may cause
improper operation. Rotate it slowly.

<4 POSITION Control

Moves waveform in the horizontal direction for horizon-

tal position adjustment. Also adjusts the X-axis posi-

tion in the X-Y operation.

NOTE: Rapid rotation of this control knob may cause
improper operation. Rotate it slowly.

X 10 MAG Switch

Pressing the switch turns on the LED and decuples the

sweep time. Another press of the switch turns off the

LED and restores the normal mode.

This switch has the following functions depending on

setting of the HORIZONTAL MODE switches (0.

A: A sweep only. X 10 MAG is selectable.

A INT B: X 10 MAG is not selectable.

ALT: B sweep only. X 10 MAG is selectable.

B: B sweep only. X 10 MAG is selectable.

X-Y: X 10 MAG is not selectable.

NOTE: Under the condition where A, ALT, or B of the
HORIZONTAL MODE switches is selected and
the X 10 MAG is depressed, pressing A INT B
or X-Y establishes the normal mode automati-
cally. If A, ALT, or B is selected again, the X 10
MAG mode is restored.

A TRIGGERING SOURCE (A SOURCE) Selector Switch

and LEDs

Selects a trigger source of A sweep. Every press of the

B switch advances a selected LED from left to right in

sequence. Next to LINE, VERT is selected. (A selected

LED advances at the interval of approx. 0.5 second by

keeping pressing the switch.)

NOTE: if VERT is selected, any LED of CH1 to CH4 also
lights up (depending on setting of the VERTICAL
MODE switches (2).

VERT: Trigger source of A sweep is selected with the
VERTICAL MODE switches (2. It is selected in
the following order of priority, if more than one
of the VERTICAL MODE switches is selected.

CH1 - CH2 — CH3 — CH4 — ADD (CH1)
NOTE: If ADD of the VERTICAL MODE switches
(2 is selected in the single trace mode,

CH1 is displayed as A SOURCE.

CH1: A sweep is triggered by channel-1 vertical axis
input signal.

CH2: A sweep is triggered by channel-2 vertical axis
input signal.

CH3: A sweep is triggered by channel-3 vertical axis
input signal.

CH4: A sweep is triggered by channel-4 vertical axis
input signal.

LINE: Triggered by commercial frequency.

A COUPLING @8 switch is fixed to AC. If another

trigger source is selected, previous condition is

restored.

NOTE: If A COUPLING @9 switch is set to TV
FRAME or TV LINE, LINE of the A
SOURCE switch cannot be selected.

HOLD OFF Control

Adjusts the interval between sweep operations. Clock-
wise rotation from the NORM position, i.e., full coun-
terclockwise position, increases the hold-off time. Full
clockwise rotation provides variation more than five
times.

TRACE SEP({aration) Control

Counterclockwise rotation moves down the B sweep
trace line by approx. 4 div. with respect to the A sweep
trace line. This control functions when ALT or B of the
HORIZONTAL MODE switches 30 is selected.
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A TRIGGERING COUPLING (A COUPLING) Selector
Switch and LEDs

Switch Selects coupling types of the A sweep trigger
signal. Every press of the B switch advances a select-
ed LED from left to right in sequence. Next to TV LINE,
AC is selected. (A selected LED advances at the inter-
val of approx. 0.5 second by keeping pressing the
switch.)
AC: The A sweep trigger signal is applied to the
trigger circuit by AC coupling. DC compo-
nent is eliminated.

The A sweep trigger signal with reduced
trigger sensitivity is applied to the trigger
circuit.

Therefore, trigger signal with noises mixed
can cause triggering stably.

The A sweep trigger signal is applied to the
trigger circuit via a low-pass filter. Since
high-frequency components are attenuat-
ed, low-frequency signals can be triggered
stably.

The A sweep trigger signal is applied to the
trigger circuit by DC coupling, enabling
triggering including DC component.
Triggered by the vertical synchronizing sig-
nal of the video signals.

Triggered by the horizontal synchronizing
signal of the video signals.

NOISEReJ:

HFReJ:

DC:

TV FRAME:

TV LINE:

A TRIGGERING LEVEL (A LEVEL) Control

Trigger level control of A sweep. Sets a sweep start
point on a slope of the trigger signal waveform.
Trigger level adjustment is unnecessary if the A
COUPLING @9 switch is set to TV FRAME or TV LINE,
or TRIGGERING MODE @ switches is set to FIX.

Fig.

@® @

A TRIGGERING SLOPE (A SLOPE) Switch

Selects triggering polarity of the A sweep. Pressing the
switch turns on the LED and selects triggering at the
trailing edge of input waveform. Another press of the
switch turns off the LED and selects triggering at the
leading edge of input waveform.

TRIG COUNT Switch (CS-6020 only)

Functions in the delayed sweep mode (A INT B, ALT,
or B of the HORIZONTAL MODE switch Q0 is selected).
Pressing the switch turns on the LED and displays
COUNT as well as a count value posterior to the COUNT
in the upper right of the CRT. This count value is set
with the DELAY POSITION control @8 within the range
from 1 to 1000. Clockwise rotation of the control in-
creases the value. Number of pulses of a channel select-
ed with the B SOURCE switch @ is counted from the
point when the A sweep starts. When the number of
pulses reaches the preset value, the B sweep starts.
Another press of the switch turns off the LED and re-
stores the triggered delay mode. ‘

B TRIGGERING COUPLING (B COUPLING) Selector
Switch and LEDs

Selects coupling types of the B sweep trigger signal.
Every press of the B switch advances a selected LED
from left to right in sequence. Next to DC, AC is select-
ed. Fixed, however, to TV LINE if TV FRAME or TV LINE
of the A COUPLING switch @9 is selected. (A selected
LED advances at the interval of approx. 0.5 second by
keeping pressing the switch.)

Selection of the B COUPLING switch possible only when
the A INT B, ALT, or B of the HORIZONTAL MODE
switches is selected. In such a case, the previous
condition is displayed on the LED. ‘

If the A or X-Y of the HORIZONTAL MODE switches
is selected, LED goes out and selection is disabled.



AC: The B sweep trigger signal is applied to the
trigger circuit by AC coupling. DC compo-
nent is eliminated.

NOISE res: The B sweep trigger signal with reduced
trigger sensitivity is applied to the trigger cir-
cuit. Therefore, trigger signal with noises
can cause triggering stably. :

HF rey: The B sweep trigger signal is applied to the

trigger circuit via a low-pass filter. Since

high-frequency components are attenuated,

low-frequency signals can be triggered

stably.

DC: The B sweep trigger signal is applied to the
trigger circuit by DC coupling, enabling trig-
gering including DC component. :

TV LINE: Triggered by the horizontal synchronizing

signal of the video signals.

B TRIGGERING LEVEL (B LEVEL) Control

Trigger level control of B sweep. Sets a sweep start
point on a slope of the trigger signal waveform. Trig-
ger level adjustment is unnecessary if the B COUPLING
switch is set to TV LINE, or TRIGGERING MODE
switches @) is set to FIX.

B TRIGGERING SOURCE (B SOURCE) Selector Switch

and LEDs

Selects a trigger source of B sweep. Every press of the

B switch advances a selected LED from left to right in

sequence. Next to AFT.D, CH1 is selected. (A select-

ed LED advances at the interval of approx. 0.5 second
by keeping pressing the switch.)

CH1: B sweepis triggered by channel-1 vertical axis
input signal.

CH2: B sweep is triggered by channel-2 vertical axis
input signal.

CH3: B sweep is triggered by channel-3 vertical axis
input signal.

CH4: B sweep is triggered by channel-4 vertical axis
input signal.

AFT.D: The B Start After Delay sweep mode is select-
ed. B sweep starts after a delay time set with
the A SWEEP TIME/DIV @) and DELAY POSI-
TION control @8 has passed.

NOTE: If any of CH1 to CH4 is selected, the
triggered delay mode is selected: B
sweep is triggered by the first trigger
pulse after a delay time set with the DE-
LAY POSITION control. A question
mark ( ? ) is displayed posterior to DE-
LAY on the CRT.

B TRIGGERING SLOPE (B SLOPE) Switch

Selects triggering polarity of the B sweep. Pressing the

switch turns on the LED and selects triggering at the

trailing edge of input waveform. Another press of the

switch turns off the LED and selects triggering at the

leading edge of input waveform.

NOTE: If the TV FRAME or LINE of the A COUPLING
switch @9 is selected, the B SLOPE is set to the
same condition as the A SLOPE. If the A
COUPLING switch @ is set to another one, the
previous condition is restored.

TRIGGERING MODE (TRIG MODE) Selector Switches

and LEDs

Switches and LEDs used to select the trigger operation

modes.

AUTO/NORM: Pressing the switch turns on the LED
and selects the automatic mode. Sweep
is triggered by the trigger signal. Ab-

- sence of the trigger signal causes free
running and displays a trace line.
Another press of the switch turns off
the LED and selects the normal mode.

. Sweepis triggered by the trigger signal.

 Different from AUTO, however, no trace
line is displayed if‘apprdpriate trigger sig-
nal is provided.

SINGLE Pressmg the switch turns on the LED and
selects the single sweep mode. In this mode,
the A sweep and B sweep cannot be observed
simultaneously.

_ This switch also serves as the reset switch for
the single sweep mode. To reset setting of the
‘ single sweep mode, press the AUTO/NORM

- 'switch to set to AUTO.

READY: By pressing the SINGLE switch in the single
sweep mode, the ready state is selected and
the LED lights up, which remains lighting un-
til sweep is completed.

FIX: Pressing the switch turns on the LED and the
A sweep trigger level is fixed. In this case, trig-
gering is made regardless of A LEVEL control
setting.

Another press of the switch turns off the LED

and restores the normal condition.

NOTE: In the single sweep mode, the AREF or
DELAY POSITION, A, <& POSITION,
and SWEEP VARIABLE controls are
not operable. The clock correction
mode can also be unselectable.

Carrying Handle

This carrying handle is fixable at every 15 degrees for
horizontal or tilted installation of the instrument. The
attached probe holder shall be put on the metal portion
of the handle.
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