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C0S2020/2040 Operation Manual Errata

Please make the following changes to the text in this document.

‘@Page 1-6 "2.2 Checking the AC Line Voltage and Fuse"

Voltage‘s‘elector Voltage. Rénge : Fuse
Position - - (50/60Hz) - - e )
100 90-110Vac ~ | =~ 1A 250V
120 104-126Vac™ 1A 250V
220 - 194-236Vac 0.5A 250V
240 207-250Vac_ 0.5A 250V ~
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Safety Summary
SAFETY SUMMARY

Warning, caution and other symbols shown in the operatg{on manual
and on this instrument

-

This Operation

. Description
instrument manusal

HWARNINGM | Indicates a possibility of personnel hazard.

» Never fail to follow the operating procedure.
Incorrect operating procedures may result in
personal injury.

+ Do not proceed beyond a WARNING sign until
the indicated conditions are fully understood and
met, i

CAUTION | [CAUTION] |Indicates a possibility of hazard.

» Never fail to follow the operating procedure.
Incorrect operating procedures may damage the
instrument or other equipments.

- Do not proceed beyond a CAUTION sign until
the indicated conditions are fully understood and
met.

<Note> Supplementary description
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Safsty Summery

Following warnings and cautions must be observed between all phases of
the operation of this instrument.

| B WARNINGE  * Do not remove the cover. |
| Do not touch the inside this ingtrument. f
| ® Do not use in explosive atmosphere, |
| Do not operate this instrament in explosive or flammable l
| ’

r
, [CAUTION] ® Do not exceed the input power rating.

: ¢ Use the proper fuse.

: * Do not use a failed instrument.

: Remave the power cable of 2 damaged or defective
:
]
]
[

instrument from a AC outlet.
Do not use the instrument until it is repaired.

o memmememome-d
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General Description

1. GENERAL DESCRIPTION

1.1 TIntroduction

Kikusui Model COS2020/2040 Oscilloscope is a dual channel oscilloscopg with:
frequency bandwidth DC - 20 MHz (C0S2020) / DC - 40MHz (C0S2040),
maximum sensitivity 1 mV/DIV, and maximum sweep time 10 ns/DIV. Both
oscilloscopes employ a 6-inch rectangular type cathode ray tube with internal
graticule.

The oscilloscope is sturdy, easy to operate, and exhibits a high operation
reliability. It is incorporated with the various convenient features and excellent
functions, making itself an ideal instdiment for diversified types of research and
development work of electronic devices and equipment it can also be efﬁclently
used for production lines and for maintenance and service. '

1.2 Features

(1) Compact, light, but sturdy:
The oscilloscope is made of styren acrylonitrile butadiene and steel plates. It is
compact, light, but sturdy.

(2) Excellent operability:
Light torque types of lever switches and pushbutton sawitches are used. These
and other controls are laid out in the most rational locations taking purposes
and frequencies of their uses into consideration, thereby attaining an excellent
operability.

(3) High intensity CRT with high acceleration voltage:
' The CRT is a high beam transmission, high intensity type. It displays clearly
readable traces even at high sweep speeds.

(4) High stability with less drift:
The oscilloscope employs a newly developed temperature compensation circuit,
thereby greatly reducing drift of base lines and DC balance distrubance caused
' by temperature change.

(6) A trigger level auto function which makes triggering adjustment procedure
unnecessary:

.A new trigger level auto circuit is incorporated. This circuit eliminates the

requirement of troublesome triggering adjustment procedure not only for
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Precautions

display of regular signals but also for that of video signals and large duty cycle
ratio signals.

(6) TV sync triggering:
The oscilloscope has a sync separator circuit and triggering for TV-V signal and
TV-H signal can be automatically switched being linked to the TIME/DIV
switch, '

(T) Linear focus: )
Once the beam focus is adjusted to the optimum position, it is automatically
maintained irrespective of mtenaxty change, even for such waveforms with
brightness vana'aon

2. PRECAUTIONS

2.1 Receiving Inspection

Prior to the shipment from our factory, the oscilloscope has been subjected to
electrical and mechanical testing and guaranteed of satisfactory quslity and
performance. Nevertheless, you are kindly requested to make a receving
inspection to see if the oscilloscope has any m-traxmt damge If you find any,
nnmedmtaly notify your KIKUSUI agent.

2.2 Checking the AC Line Voltage and Fuse’

Before connecting the AC power Cord to a convenient AC outlet, check ita voltage.
The COS52020/2040 operates on the line voltage tange shown in the table on next
page, which can be selected with the Voltage Selector on the rear panel. Be sure to
use this instrument within the voltage range with a frequency 50Hz or 60Hz. Also
check the fuse inthe fuse holder as shown in the table.

I"""""""""'"""-"-—""‘"'-"""-_""'I

| HMWARNINGE To replace the fuse, turn the POWER switch off and |
1 remove the AC Power Cord from the Power Connector. I

N L_———-—_-——~-—---———-—-_—-J

1-5
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Precautions

Voltage Selector | Voltage Range F
Position (50/60Hz) use
100 90-110Vac 1A 250V (SLOW)
120 ) 104-126VaAc 1A 250V (SLOW)
220 194-236Vac__ |0.5A 250V (SLOW)
240 207-250Vac 0.5A 250V (SLOW)

2.3 Environment

Do not install the oscilloscope in the following locations.

@ Flammable atmosphere
Do not aperate the oscilloscope in flammable or explosive atmosphere, to prevent fire and
explosion hazards.”

® High humidity
Do not expose the oscilloscope to high humidity. Do not place it near a water heater, a
humidifier, water faucet or a bath. '
Operating humidity range: 10 to 80%

@ High temperature
Do not expose the oscilloscope to a source of heat, such as direct sunlight (near a window), a
space heater, etc. Avoid a place where temperature may change rapidly.
Operating temperature range: 0 to 40T

@ Corrosive atmosphere

Do not expose the oscilloscope to corrosive atmosphere such as sulfuric acid mist.

® Dusty place

@ Unstable place
Instal! the oscilloscope in a place where is free from tilt or vibration.

® Strong electric or magnetic field
Such fields may disturb the measurement. When unscreened cables, or Oscilloscope Probes,
are used on the input of this product, the display may indicate the presence of an RF
electromagnétic field if its frequency is within the bandwidth of the oscilloscope. To minimize
this effect it is recommended that screened cables, possibly double screened, are used to
connect the signal to the oscilloscope. With suitable screening the RF pick up may be reduce;l
to typically 4 divisions p-p at 10mV/div when in a field strength of 3V/m. The deflection
depends on the sensitivity setting and the field strength, and may be reduced by moving the

oscilloscope away from the source of the interfering field.

www.vValuetronics.com



Operation

2.4 CRT Intensity

In order to prevent permanent damage to the CRT phosphor, do not ;xaka the CRT
. trace excessively bright or leave the spot stationary for an unreasonably long time.

2.5 Withstanding Voltages of Inbut Terminals |

The withstanding voltage of the instrument input terminals are as shown in the
following table. Do not apply voltage higher than these limita.

. Input terminal Maximum allowable input voltage
CH1, CH2 400Vpeak (DC+AC peak)*
EXT TRIG - 100Vpeak (DC+AC peak)® -

*: ACfrequency not higher than 1kHz.

3. OPERATION

This section provides the information you need to operate the COS2020/2040 and
use it in a variety of basic and advanced measurement procedures. Tha section
gives the functions of the contrals, connectors, and indicators and helps you ta
identify them. It also includes the startup procedures, basic aperating routines,
and selected measurement procedures.

3.1 Names and Functions of Controls Connectors, and
Indicators
Before turning this instrument on, familiarize yourself with the controls,

connectors, indicators, and other features described in this section. Figure 3-1
shows the front panel of the oscilloscope; Figure 3-2 shows the rear.

_ . 1.7
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Operation

® Display and Power Blocks

1]
12]

£}

(41

[5]

[6]

POWER switch
POWER lamp
INTEN control

FOCUS control

TRACE ROTATION

control

Voltage Selector and

Fuse Holder

Power Connector

@ Vertical Amplifier Block

[8]

(9]

10}

CHiorX IN
connector -

CH2or Y IN
connector

CH1 AC/GND/DC -

switch

AC:

GND:

DC:

Push to turn the jnstrument's power on and off.
Lights when power is on.

Adjusts the brightness of the CRT display. Rotate
clockwise to increase brightness.

Adjusts the focus. Rotate to obtain maximum trace
sharpness.

Adjusts the rotation direction of the trace to
compensate for terrestrial magnetic influence. Use a
small screwdriver and turn the control to make the
trace parallel with the horizontal graticule lines of the
CRT.

Permits changing the operating voltage range. A fuse

_isin this.

Connect the AC power cord here. Allows replacement;

of the power cord, if necessary.

Used to apply an input signal to vertical-amplifier
channel 1; or to the X-axis (horizontal) amplifier
during X-Y operation.

-Used to apply an input signal to vertical-amplifier

channel 2; or to the Y-axis (vertical) amplifier during
X-Y operation.

Used to select the method of coupling the input signal
to the CH1 vertical amplifier.

Inserts a capacitor between the input connector and
amplifier to block any DC component in the input
signal.

Connects the amplifier to ground instead of the input
connector go that a ground reference can be
established.

Connects the amplifier directly to its input connector,
thus passing all signal components on to the
amplifier.

www.Valuetronics.com



(11]

[12]

{13]

(14]
(18]

71

{18].

[19]

[20]

- www.valuetronics.com

CH2 AC/GND/DC
switch

CH1 VOLTS/DIV
switch

CH2 VOLTS/DIV
switch

CH1 VARIABLE
CH2 VARIABLE
controls

CH1 POSITION
control

CH2 POSITION
control

CH2 INV switch
V MODE switch

CH1:

CH2;

CH1 OUTPUT
connector

Operation

Used to select the method of coupling the input signal
to the CH2 vertical amplifier.

Used to select the calibrated doflection factor of the
input signal fed to the CH1 vertical amplifier; or to
the X-axis (horizontal) amplifier during X-Y
operation.

Used to select the calibrated deflection factor of the
input signal fed to the CH2 vertical amplifier; or to
the Y-axis (vertical) amplifier during X-Y operation.

These controls provide continuously variable
adjustment of the deflection factor between steps of
the VOLTS/DIV switches. VOLTS/DIV calibrations
are accurate only when the VARIABLE controls are
click-stopped in their fully clockwise pozition. :

Used for vertical positioning of the CH1 trace on the
CRT screen. Rotate clockwise to move the trace up,
and counterclockwise to move the trace down.

Used for vertical posit'.ioning of the CH2 trace on the
CRT screen. Rotate clockwise to move the trace up,
and counterclockwise to move the trace down.

Push in to invert the polarity of the CH2 signal.
Used to select the vertical-amplifier display mode.
Displays only CH1 input signal on the CRT screen.

Displays CH1 and CH2 input signals. Display ‘is
switched between channels at the end of each sweep.

Displays CH1 and CH2 input signals. Display is
switched between channels at an approximate
repetition rate of 260kHz.

Displays the algebraic sum of CH1 and CH2 signals.
Displays only CH2 input signal on the CRT screen.
Provides an amplified output of the channel 1 signal

suitable for driving a frequency counter or other
instrument,

141



Operation

® Sweep and Trigger Blocks

[21]
(22]

[23]

[24]

[25]

TIME/DIV switch
VARIABLE control

X10 MAG switch

Horizontal

POSITION control

Trigger MODE switch

AUTO:

NORM:

X-Y:

. [26] Trigger SOURCE

1-12

" switch

VERT:

CH1:
CH2:
LINE:

Used to select the sweep time.

Provides continuously variable adjustment of the
sweep rate between steps of the TIME/DIV switch.
TIME/DIV calibrations are accurate only when the
VARIABLE control is set fully clockwise.

Used to expand the horizontal deflection by a factor of
10, thus increasing horizontal sensitivity by 10 times
for X-Y operation. Also increases the effective sweep
time by 10 times.

Used to adjust the horizontal position of the traces
displayed on the CRT. Rotate clockwise to move the
traces to the right and counterclockwise to move the
traces to the left.

Used to select the sweep triggering mode.

Selects a free-running sweep where a baseline is
displayed in the absence of a signal. This condition
automatically reverts to triggered sweep when a
trigger signal of 25Hz or higher is received and the
other trigger controls are properly set.

Produces a sweep only when a trigger signal is
received and the other controls are properly set. No
trace will be visible if any trigger requirement is
misging. This mode must be used when the signal
frequency is 25Hz or lower.

Selects a free-running sweep.

Used to select the required trigger source.

Selects the channel swept during the use of ALT
sweep mode as the trigger source.

Selects the channel 1 signal as trigger source.
Selects the channel 2 signal as trigger source.

Selects a trigger derived from the AC power line. This
feature allows the oscilloscope to stabilize display
line-related components of a signal even if they are
very small compared to other components of the
signal.

www.valuetronics.com



EXT:

[27) Trigger LEVEL
' control

[28] AUTO LEVEL
switch

[29] ' Trigger SLOPE
switch

[30] Trigger CPLG switch

[31] ‘EXT TRIG IN
connector

® Others

[32]) CAL connector

[33] Ground connector

Operation

Selects the signal applied to the EXT TRIG IN
connector.

Used to select the amplitude on the trigger-signal
where the trigger occurs. Rotate this control
clockwise to move the triggering point toward the
positive peak of the trigger signal. Rotate
counterclockwise to move the triggering point toward
the negative peak of the trigger signal.

Automatically sets the trigger level at the center of
the peak-to-peak of trigger signal,

Used to select the positive or negative slope of the
trigger signal for initiating the sweep. The button out
position selects the positive (+) slope. The button
pushed in position selects the negative (~) slope.

Selects direct current (DC) or television (TV) as the
trigger signal source.

‘When TV is selected, it is coupled with the time axis.
With the TIME/DIV switch at 0.5s to 0.1ma/DIV, TV-
V (vertical synchronization) coupling is enabled.
With TIME/DIV at 50.8-0.1.&/DIV, TV-H (horizontal
synchronization) coupling is enabled.

Used to apply an external trigger signal to the trigger
circuits, :

Provides a fast-rise square wave of precise amplitude
for probe adjustment and vertical amplifier
calibration. '

Terminal for connecting a separate ground lead.

1-13
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Operation

3.2 Before Starting Measurement

The COS2020/C0OS2040 requires half an hour's warm up to achieve specification accuracy.

3.2.1 Prelimin‘ai'y Control Settings and Adjustments

Step |

Step 2

Step 3

-14

Set the following controls as indicated.

Before using the oscilloscope, set up and check the instrument using the following steps:

POWER switch [1] OFF (released)

INTEN control [3] Fully counterclockwise
FOCUS control [4] Mid rotation
AC/GND/DC switches [10] [11] AC

VOLTS/DIV switches [12] [13] 20mV

Vertical POSITION controls [16][17] | Mid rotation

VARIABLE controls [14] [15]

Fully clockwise

V MODE switch [19]

CH1

TIME/DIV switch [21]

0.5ms

VARIABLE control [22]

Fully clockwise

Horizontal POSITION control [24] Mid rotation
Trigger MODE switch [25] AUTO
Trigger SOURCE switch [26] CHI

AUTO LEVEL switch [28] Pushed in

Connect the AC Power Cord to the Power Connector [7] and then plug the cord into a

- convenient AC outlet.

Push in the POWER switch [1]. The POWER lamp [2] should light immediately. After
about 30 seconds, rotate the INTEN control clockwise until the trace appears on the

CRT screen. Adjust brightness for comfortable viewing.

valuetronics.com




Operation

-
| ' i
! [CAUTION]  Although burn-resistant material is used in the CRT, an |
} extremely bright spot or trace left on the screen for an :
: unnecessarily long time may damage it permanently. :
: Therefore, if a measurement does require high brightness, :
H be certain to turn down the INTEN control immediately |
! afterward. Also, get in the habit of turning the brightness |
: way down if the scope is left unattended for any period of :
: time. : :
L 4

- o - e o o in Y (o S T o G o St 00 S e G B Pt o ot D O s em D

Step 4 Turn the FOCUS control [4] for a sharp trace.

Step & Turn the CH1 Yerticﬁl POSITION control [16] and move the CH1 trace to
the center horizontal graticule line.

Step 6 See if the trace is exactly parallel with thé graticule line. If not, adjust the
TRACE ROTATION control {5] with a small screwdriver to mgke it
parallel.

Step 7 Turn the Horizontal POSITION control [24] to align the left edge of the
trace with the left-most graticule line.

Step 8 ' ~ Connect the BNC end of a probe (optional) to the CH1 or X IN connector [8]
and its tip to the CAL connector [31].
A square-wave with an amplitude of two and a half divisions should appear
on the CRT screen.

Step 9 If the top and bottom of the displayed square wave are tilted or peaked, the
probes must be compensated (matched to the scope input capacitance). .
Adjust the capacitance correction trimmer of the probe with a small
screwdriver. See Figure 3-3.

Step10  Set the V MODE switch [19] to CH2, and perform Steps 8§ and 9 with tha
other probe on channel 2.

1-15
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CAL connector
®—r —] v I I
0.5Vpp : '
Capacitance correction
trimmer

M=

To CHI & CH2 in connectors

(a) Probe

Correctly * Under Over
compensated compensated compensated

I

(b) Effects of probe compensation

Figure 3-3 Probe Compensation
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Operation

3.2.2 -Signal Connections

There are three methods of connecting an oscilloscope to the signal you wish to
observe. They are: a simple wire lead, coaxial cable, and optional probes.

(1) Simple lead wire
A simple lead wire may be sufficient when the signal level is high and the
source impedance low (such as TTL circuitry), but it is not often used. An
unshielded wire picks up hum and noise which distorts the chserved signal
when the signal level is low. Also, there is the problem of making a secure
mechanical connection to the input connectors. A binding post-to BNC adapter
is advisable in this case.

(2) Coaxial cabls )
Coaxial cables are the most popular method of connecting an oscilloscope to
signal sources and equipment having output connectors. The outer conductor
of the cable shields the central signal conductor from picking up hum and noise.
These cables are usually fitted with BNC connectors on each end, and
specialized cable and adapters are readily available for mating with other
kinds of connectors.

(3) Optional probes

Optional probes are the most popu]ar method of connacting anoacxllonopa to-
circuitry. These probes are available with 1 X attenuation (direct connection)
and 10X attenuation. The 10X attenuator probes increass the effective input
impedance of the probe/scope combination to 10 megohms shunted by a few
picofarads. The reduction in input capacitance is the most important reason for
using attenuator probes at high frequencies, where capacitance is the major
factor in loading down a circuit and distorting the signal. When 10X

attenuator probes are used, the cale factor (VOLTS/DIV switch setting) must
be multiplied by ten.

Despite their high input impedance, scope probes do not pick up appreciable _
hum or noise. As with coaxial cables, the outer conductor of the probe cable
shields the central signal conductor: Scope probes are also quite convenient
from a mechanical standpoint,

To determine if a direct connection with a shielded cable is permissible, you
must know the source impedance of the circuit you are connecting to, the
highest frequencies involved, and the capacitance of the cable. If any of these
factors are unknown, use an optional 10 X low-capacitance probe.

1-17
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Operation

An alternative connection method at high frequencies is the terminated coaxial
cable. A feed-through terminator having an impedance equal to that of the
signal-source impedance is connected to the oscilloscope input connector. A
coaxial cable of matching imj:edance connects the signal source to the
terminator. This technique allows using cables of nearly any practical length
‘without gignal loss. o

If a low-resistance ground connection between oscilloscope and circuit is not
eatablished, enormous amounts of hum will appear in the displayed signal.
Generally, the outer conductor of shielded cable provides the ground
connection. If you are using plain lead wire, be certain to first connect a ground
wire between the C0S2020/2040 Ground connector [33] and the chassis or
ground bus of the circuit under observation.

| MWARNINGE  The COS2020/2040 has an earth-grounded chassis (via the |
' 3-prong power cord), Make sure that the device to which |
you connect the scope is transformer operated. Do NOT |
connect this oscilloscope or any other test equipment to |
*AC/DC," "hot chassis,” or "transformerless” devices. |
Simil"nrly, do NOT connect this scope directly to the AC |
power line or any circuitry connected directly to the power |
line.. Failure to heed this warning may lead to severe |

I

injury and damage to the instrument.

N SWE U U SWE Gy U9 en

e e e e ]
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3.3 Basic Operations
3.3.1 Single-trace Operation
Single-trace operation with a single timebase and internal triggéring is the
most elementary operating mode of the COS2020/2040. Use this mode when
you wish to observe only a single signal and do not want to be distracted by
other traces on the CRT. Since this is fundamentally a two-channel
instrument, you have a choice for your single channel. Channel 1 has an
output terminal; use channel 1 if you also want to measure frequency with a
counter while observing the waveform. Channel 2 has a polarity-inverting
switch. While this adds flexibility, it is not too useful in ordinary single-trace
operations,
Set up the C0S2020/2040 for single-trace operation using the following steps:
Step 1 Set the following controls as indicated. Note that the selected trigger source
(CH1 or CH2 SOURCE) must match the gingle channel you select (CH1 or
CH2 V MODE).
POWER switch [1] ON (pushed in)
AC/GND/DC switches [10][11] - AC
Vertical POSITION controls [16][17] Mid rotation
VARIABLE controls [14][15] Fully clockwise
V MODE switch [19] CH1 (CHZ2)
VARIABLE control [22] ! Fully clockwise
.......................................................... b ecccrcanrctentntntnstnesenisanan
Trigger MODE switch [25] AUTO
Trigger SOURCE switch [26] CH1 (CH2)
AUTO LEVEL switch [28] Pushed in
Step 2 Use the corresponding Vertical POSITION control [16] or [17] to set the

trace near mid screen.

» www.valuetronics.com



Operation

Step 3

- o

-t o

Connect the signal to be observed to the corresponding IN connector [8] or
[91, and adjust the corresponding VOLTS/DIV switch [12] or [13] 5o that the
signal is displayed fully on screen.

- - — - —— T — T " o " . " — T Pae Ty M o o V=

- —— o — " o 7 T " T > T P (o T (" o o

Set the TIME/DIV switch [21] so that the desired number of signal cycles

-are displayed, For some measurements just 2 or 3 cycles are best; for others

§0-100 cycles appearing like a solid band work better. Adjust the Trigger
LEVEL control [27] if necessary for a stable display.

If the signal you wish to observe is so high in frequency that even the 0.1 us

" position of the TIME/DIV switch causes too many cycles to be displayed,

-
' ~ .

: [ CAUTION ] If the observed waveform is low-level AC, make certain it
]

I

| 5%

———— ——— — — T — ——— -V T —— o T —— T — T —

Step 7

activate the X10 MAG switch [23].
This increases the effective sweep speed by a factor of ten, so that 0.1 48

-becomes 10 ns/DIV, 0.2 x8 become 20 ns/DIV, and so0 on. The 0.1 and 0.2 8

MAG are uncalibrated; 0.5 8 or slower is calibrated.

If the signal you wish to observe is either DC or so Iow in frequency that AC
coupling attenuates or distorts the slgnal flip the AC/GND/DC switch [10]
or[11]to DC.

is not riding on a high-amplitude DC voltage.

You will also have to reset the Trigger MODE switch [25] to NORM if the
signal frequency is below 25 Hz, and possibly readjust the Trigger LEVEL
control [27].
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3.3.2 Dual-trace Operation

Dual-trace operation is the major operating mode of the C0S2020/2040. The
setup for dual-trace operation is identical to that of single-trace operation given
in section 3.3.1 with the following exceptions:

Step1 Set the V MODE switch [19] to either ALT or CHOP, Select ALT for
relatively high-frequency signals (when the TIME/DIV switch is set to 2ms
or faster). Select CHOP for relatively low-frequency signals (when the
TIME/DIV switch set to 5ms or slower).

Step 2 If both channels are displaying signals of the same frequency, set the ~
Trigger SOURCE switch [26] to the channel producing the waveform with
the steepest slope. If the signals are different but harmonically related,
trigger from the channel carrying the lowest frequency. To use both
channels as the trigger source in identical conditions, set the V MODE
switch [19] to ALT mode and set the Trigger SOURCE switch to the VERT
position. This condition will select the channel signal displayed during each
sweep as the trigger source, and allow waveforms of both channels to be put
on hold and observed. Also, remember that if you disconnect the channel
serving as the trigger source, the display will show a free-running traca.

3.3.3 Trigger Operations

* To display a stable signal waveform, it is necessary to select the correct trigger
mode that matches the characteristics of the corresponding signal, and the
level has to be adjusted as required. You a&lso need to select the triggering
method according to the purpose of a measurement. In other words, to use the
oscilloscope effectively, you have to learn how to perform triggering well.

(1) Trigger Mode Selection

When the NORM trigger mode is gelected, the CRT beam is not swept:
horizontally across the face of the CRT until a sample of the signal being
observed, or another signal harmonically related to it, triggers the timebase.
Howaever, this trigger mode is inconvenient because no bassline appears on the
CRT screen in the absence of a signal or if the trigger controls are improperly
set. Since the absence of a trace can also be due to an improperly set Vertical
POSITION control or VOLTS/DIV switch, much time can be wasted in
determining the cause. The AUTO trigger mode solves this problem by causing
the timebage to automatically free-run when not triggered. This yields a single
horizontal line with no signal; and a vertically—daﬂéctad but non-synchronized
display when a vertical signal is present but the trigger controls are improperly
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»www.valuetronics.com



Operation

set, This immediately indicates what is wrong. The only problem with AUTO
operation is that signals below 25 Hz cannot, and complex signals of any -
frequency may not, reliably trigger the timebase, Therefore, the usual practice
is to leave the Trigger MODE switch [25] set to AUTO, but reset it to NORM if
any signal (particularly one below 25 Hz) fails to produce a stable display.

The TV setting of the Trigger CPLG switch is used to observe the video signals
of television. The switch is coupled with the TIME/DIV switch and the TV-V
and TV-H is switched in accordance with the TIME/DIV switch setting.

The TV-V and TV-H positions of the Trigger MODE switch insert a TV sync
separator into the trigger chain, so that a clean trigger signal at either the
vertical- or horizontal-repetition rates can be removed from a composite video
signal (Figure 3-4a). To trigger the scope at the vertical rate (Figure 3-4b), set
the Trigger MODE switch to TV-V. To trigger the scope at the horizontal (line)
rate (Figure 3-4c), set the Trigger MODE switch to TV-H. For best results, the
TV sync polarity should ba{ negative (Figure 3-4d) when the syne separator is
used.
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S ynchronizing
signal pulse

Tt

1H (Horizontal) l : l
- 1V (Vertical) o
(a) Composite Video

(b) TV-V ' () TV-H
Negative polarity 1.1
ayncthiu:ion ' .
(d) Sync polarity

Figure 3-4 Using The TV SYNC Separator
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(2) Trigger Point Selection

The SLOPE switch determines whether the sweep will be on a positive-going or
negative-going transition of the trigger signal. (See Figure 3-5), Always select
the éteepest and most stable slope or edge. For example, small changes.in the
amplitude of the sawtooth shown in Figure 3-6a will cause jittering if the
timebase is triggered on the positive (ramp) slope, but have no effect if
triggering occurs on the negative slope (a fast-fall edge).
In the example shown in Figure 3-5b, both leading and trailing edges are very
* steep (fast rise and fall times). However, triggering from the jittering trailing
edge will cause the entire trace to jitter, making observation difficult.
Triggering from the stable leading edge (+ slope) yields a trace that has only
the trailing-edge jitter of the original signal. If you are ever in doubt, or have
an unsatisfactory display, try both slopes to find the best way.

(3) Trigger LEVEL control

The LEVEL control determines the trigger point on the selected slope. The
effect of the LEVEL control on the displayed trace is shown in Figure 3-5c.
The “J ” and “ " panel indications for this control refer to the waveform's
positive (+) and negative (—) voltage levels, Ifthe trigger slope is very steep,
as with square waves of digital pulses, there will be no apparent change in the
displayed trace until the LEVEL control is rotated past the most positive or
most negative trigger point, whereupon the display will show a free-running
trace (AUTO sweep mode) or disappear completely (NORM sweep mode). Try
to trigger at the mid point of slow-rise waveforms (such as sine and triangular
waveformas), since these are usually the cleanest spots on such waveforms.

(4) Usingthe AUTO LEVEL switch

The AUTO LEVEL switch [28] automatically controls the trigger level and
‘synchronizes it with the center of the peak-to-peak of the signal waveform
selected as trigger source. It automatically adjusts a complicated trigger level
caused by changes in the waveforms,

1-24

www.valuetronics.com



Operation

(+) Starting at
positive slope

Positive slope (+) '
Negative slope (—)

S

N

(a) Sawtooth waveform

(+) Starting at
positive slope

Stable rising Falling portion

portion (+) with jittering (—) .
(—~)Startingat
negative slope

(—)Starting at
negative slope /l

(b) Square waveform

0 + Slope . 0

(c) Trigger level

Figure 3-5 Trigger-Slope Selection
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3.4 Advanced Operations

3.4.1 Additive and Differential Operation

Additive and differential opera'tions are two-channel operations where two
signals are combined to display one trace. In additive operation, the resultant
trace represents the algebraic sum of the CH1 and CH2 signals. In differential
operation, the resultant trace represents the algebraic difference between the
CH1 and CH2 signals.

To set up the C0S2020/2040 for additive operation, use the following steps:

Step1 Set up for dual-trace operation in accordance with paragraph 3.3.2 Dual-
trace Operation.

Step 2 Make surs VOLTS/DIV switches [12] and [13] are both set to the same
position and the VARIABLE controls [14] and [15] are click-stopped fully
clockwise. '
If the signal levels are very different, set both VOLTS/DIV switches to the
position that produces a large on-screen display of the highest-amplitude
signal. . .

Step3d ©  Trigger from the channel having the biggest signal.

Step 4 Set the V MODE switch 19] to ADD position. The single trace which

results is the algebraic sum of the CH1 and CH2 signals.
Either of the Vertical POSITION controls [16] and [17] can be used to shift
the resultant trace.

<Note> If the input signals are in-phase, the amplitude of the resultant trace
will be the arithmetic sum of the individual traces (for example, 4.2DIV
+ 1.2DIV = 5.4DIV).
If the input signals are 180 out-of-phase, the amplitude will be the
difference (for example, 4.2DIV — 1.2DIV = 3.0DIV).

o—

Step & .If the p-p amplitude of the resultant trace is very small, turn both
VOLTS/DIV switches to increase the display height. Make sure both are set
to the same position. .

To set up the C0S2020/2040 for differential operation, do everything
described for the additive operation, and also activate the CH2 INV switch
[18] to invert the phase. The single trace which results is the algebraic
difference of the CH1 and CH2 signals. Now if the input signals are in-
phase, the amplitude of the resultant trace is the arithmetic difference of
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the individual traces (for example, 4.2DIV - 1.2DIV = 3.0DIV). If the input signals are 180
out-of-phase, the amplitude of the resultant trace is the arithmetic sum of the individual
traces (for example, 4.2DIV + 1.2DIV = 5.4DIV).

3.42 X-Y Operation

The internal timebase of the C0OS2020/2040 is not utilized in X-Y operation; deflection in
both the vertical and horizontal directions is via external signals.

CHI serves as the X-axis (horizontal) signal processor and CH2 as the Y-axis (vertical)
signal processor, so horizontal and vertical axes have identical control facilities.

All of the V MODE, and trigger switches, as well as their associated controls and connectors,

are inoperative in the X-Y mode.
To set up the COS2020/2040 for X-Y operation, use the following steps:
Step 1 Set the V Mode switch [19] to CH2 position.

Set Trigger SOURCE switch [26] to VERT or CH1 position.
Set the Trigger MODE switch [25] to the X-Y position.

T T T T T T T T T T T T S T T S T e - )
: [CAUT‘ON] Reduce the trace intensity to prevent the undeflected spot from :
: permanently damaging the CRT phosphor. : :
g S 4
Step2 bApply the vertical signal to the CH2 or Y IN connector [9] and the horizontal signal to
the CH1 or X IN connector [8]. Once the trace is deflected, restore normal brightness.
Step 3 Adjust the trace height (amplitude in the Y-axis direction) with the CH2 VOLTS/DIV
switch [13), and the trace width (amplitude in the X-axis direction) with the CH1 VOLTS/
DIV switch [12]. The VARIABLE control can be used. Make sure that the TIME
VARIABLE control [22] is set to the CAL'D position.
Step 4 Adjust the trace position vertically (Y axis) with the CH2 vertical POSITTON controi
' [17]. Adjust the trace position horizontally (X axis) with the Horizontal POSITION
control [24]. The CH1 Vertical POSITION control has no effect during X-Y operation.
Step § The vertical (Y-axis) signal can be inverted by pushing in the CH2 INV switch [18].
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4. MAINTENANCE

4.1 Cleaning

Removing the filter
To remove the filter, lightly press the part [A] or [B] on the filter as shown in
Figure 4-1.

Dust on the outside of this instrument can be removed with a soft cloth. Dirt that
remains can be removed with a soft cloth dampend. in water containnig a mild
detergent. '

——— . S Vo8 - - Yo . e b . . W00 WS o M

[ CAUTION] Do not use detergent such as benzene or thinner. If you do,
discoloration of the surface, erasure of the printed
characters, cloudiness of the filter, etc. may result.

pm———————

o e o o G o . e e e ot S > S e TP St it S e P S S e S S P o el o S o o e

Figure 41 Removing the Filter
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4,2 Calibration

This ingtrument was properly calibrated at the factory before shipment. Yet, re-
calibration is needed to guard against errors that could be introduced due to aging
in long time operation. Please order your KIKUSUI agent for calibration.
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Specification

¢ Vertical axis

5. SPECIFICATIONS

Item Specification _ Remarks .
C0S2020 COS2040
Sensitivity 1mV to 5V/DIV 1-2-5 sequence,
12 ranges
Sensitivity SmV to 5V: £3% 10T t0 35T
accuracy ImV to 2mV : £5% 1kHz at 4 or
. 5DIV
Vemier vertical |To 1/2.5 or less of panel indicated value
sensitivity ) ) . .
Frequency DC to 20MHz, within -3dB | DC to 40MHz, within -3dB | 50kHz 8DIV
brandwidth .
ImV to 2mV : DC to 10MHz, within -3dB
AC coupling : Low limit frequency 10Hz
Rise time Approx. 17.5ns Approx. 8.8ns ImV to 2mV
Approx. 35ns
Input impedance | Approx. 1IMQ, Approx. 28pF .
Square Overshoot : within 5% 10C t0 35C
waveform Other distortion : within 3% At 10mV/DIV
characteristics ' range
Display modes |[CH1 : CHI single channel
CH2 : CH2 single channel . CHOP frequency
CHOP : CH1 and CH2 are chopped in sequence Approx, 250kHz
ALT : CHI and CH2 are alternated in sequence
ADD : CHI+CH2 algebraic addition
Input coupling | AC-GND-DC
Maximum 400V (DC+ACpeak) AC:1kHz or
allowable input lower
voltage
CH] signal Approx. 50mV/DIV when 50} termination
output : 10Hz to 10MHz, -3dB
Polarity change |CH2 only
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® Triggering
Item Specification Remarks
C0S52020 C0S2040 ’
Signal source VERT, CH1, CH2, LINE, EXT
Coupling DC, TV(Swibchinz‘il linked to timebase salection) )
TV-V :0.58t0 0.1ma/DIV
TV-H :60u8t00.1,a/DIV
Polarity + or —
Sengitivity -
AUTO, DC to 10MHz DC to 10MHz
NORM INT :0.5DIV INT :0.5DIV
EXT :0.1Vp-p EXT :0.1Vp-p
DC to 20MHz DC to 40MHz '
INT :1.5DIV - INT :1.5DIV
EXT :0.2Vp-p EXT :0.2Vp-p_
TV-V, INT :2.0DIV
TV-H EXT :0.2Vp-p
LEVEL AUTO For a sine wave For a sine wave
sensitivity (60Hz to 20MHz) (50Hz to 40MHz)
AUTO, INT :2.0DIV
NORM EXT :0.5Vp-p
Triggering AUTO :Sweepsrunin the free mode when
modes no triggering input signal is applied.
NORM :When no triggering signal is
applied, the trace is in the READY
state and not displayed.
EXTtriggering | Inputimpedance : Approx. 1MQ}, approx. 26pF
ignal input Maximum allowable input voltage AC:1kHzor
:100V(DC + ACpeak) lower
1-31
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® Horizontal axis

Item Specification _ Remarks
C0S2020 C0OS2040
Sweep time NORM 1 0.1 us to 0.5¢/DIV 1-2-5 sequence,
X 10MAG : 10ns to 50ms/DIV 21 ranges

Sweep time NORM: +3% 10T to 35T
accuracy*
Vemier sweep | To 1/2.5 or slower of panel indicated value
time control
Sweep 10 times (maximum sweep time 10 ns/DIV) 10T 10 35C
magnification .
Magnified sweep{0.5 s to 0.5¥DIV (X 10 MAG) : +£5% 10T to 35T
time accuracy* 0.1 s to 0.2 DIV (X 10 MAG) : UNCAL
* : +2%add to above value is accuracy at 0C 10 50C
* X-Y mode

Item Specification Remarks

C0S2020 C0S2040
Inputs X-axis : CHI input signal
Y-axis : CH2 input signal

Sensitivity Same as sensitivity in table of Vertical axis
Sensitivity SmVto5V: +4% 10T 10 35T

accuracy ImV to 2mV : £6%
Frequency DC to 1MHz, within -3dB
bandwidth
X-Y phase DC to 50kHz, within 3"
difference

1-32 '
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¢ Calibration voltage (for probe calibration)

Specification

swww.valuetronics.com

Item Specification . Remarks
€08§2020 | C0S2040
Waveform Square wave
Frequency 1kHz +20%
Duty ratio Within 45 : 55
Output voltage | within 0.5Vp-p£2%
® CRT
Item Specification Remarks
C0S2020 C0S2040
Type 6 inch rectangular type, internal graticule
Phosphor P31
Acceleration Approx. 2.0kV Approx. 10kV
voltage . .
Effective screen | 8 X 10DIV IDIV=10mm
| size
Graticule Red
Trace rotation | Adjustable
® Line power requirements
Item Specification Remarks
C0S2020 CO0S2040
Voltage / fuse 100V (90VAC to 110VAC) /1A 250V (SLOW)
120V (104VAC 10 126 VAC) /1A 250V (SLOW)
220V (194VACto 236VAC) /0.5A 250V (SLQW)
240V (207VAC to 250VAC) /0.5A 250V (SLOW) .
Frequency 50Hz / 60Hz '
Power Approx. 35W Approx. 40W
consumption
1-33
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® Mechanical specifications

Item Specification Remarks
C0S2020 COS2040
Mainframe 300W X 125HX370 Dmm (11.8W X 4.92H X 14.5Din)
dimension 320W X 140H X 435D mm (12.6W X5.51HX 17.1Din) Maximum
Weight Approx. 7kg (Approx. 15.41b)
* Environments
Item Specification Remarks
C0S2020 C0S2040
To meet Temperature : +10T to +35TC )
performance Humidity  : Within 45% to 85%
specifications
Allowable range| Temperature : 0T to +40T
(in operation) Humidity : Within 35% to 90%
Storage range Temperature : ~20T to +70T
® Accessories
Item _ Specification Remarks
CO0S2020 C0OS2040
Fuse 1A : 100 or 120V (0.5A : 220 or 240V)
one
7
AC power cable | one |
Operation manual | one copy
¢ Option
Item Specification Remarks
C0S2020 C0S82040
Probe Model P060-6CE (10:1 / 1:1) 89-03-0411

1-34 .
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* EMC
Item Specification Remarks
C0S2020 COS2040
EMC Complied with the following standards *1]
European Community Requirements (89/336/EEC)
EN 55011 Radiated Emissions Class A
Conducted Emissions  Class A
EN50082-1 )
IEC801-2 Electro-static Discharge
IEC801-3 Radiated Susceptibility
IEC801-4 Fast Burst Transient
*1 . CE markings are put only on the products sold in Europe.
® Safety
Item Specification Remarks
C0S2020 COS2040
Safety Complied with the following standards *1
European Community Requirements (73/23/EEC) -
*1 ; CE markings are put only on the products sold in Europe.
K
1-35
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EN 55011 Radiated Emissions
Conducted Emissions  Class A

European Community Requirements (89/336/EEC)

Class A

TEC801-2 Electro-static Discharge
IEC801-3 Radiated Susceptibility
IEC801-4 Fast Burst Transient
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