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DIGITAL OSCILLOSCOPE CORS5541U, 5521U
OPERATION MANUAL Changes

The following sentence is changed in Chapter 2 Chapter 3, and Chapter 7.
Please correct the manual and use it.

1. "Chapter 2. PRECAUTIONS" Page 2-1, 2-2 and 2-3

"2.1 Receving Inspection" Page 2-1 (Row 8)
Probes : (Model PO60-6CE)M.................. 2

"(2) Checking the type and ratings of fuse" Page 2-2 (Row 13)
Take out fuse and check that it is a slow-blow fuse of 250V AC, 2A (T).'

The following sentence is added to "(c) Electric or magnetic field" Page 2-3.
When unscreened cables, or Oscilloscope Probes, are used on the input of this product, the display may indicate the presence
of an RF electromagnetic 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 reduced to typically 4 divisions p-p at I0mV/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.

2. "Chapter 3. PRECAUTIONS" Page 3-3

=
M- [ =
3. "Chapter 7. SPECIFICATIONS" Page 7-11, 7-13
"Environments" Page 7-11
Item Specification Remarks
EMC Complied with the following standards
European Community Requirements (89/336/EEC) For COR5541U and
EN 55011 Radiated Emissions ~ Class A CORS5521U only
Conducted Emissions Class A
ENS50082-1 *1

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

Safety Complied with the following standards
European Community Requirements (73/23/EEC)
*]: CE markings are put only on the product sold in Europe.

"Accessories" Page 7-13

AC power cable X1 (shown in page 1i )
AC power fuse X2 Tow fuse (one for replacement spare) are put in the holder cap. (99—00—00’6)
Probe

Model P060-6CE (10:1/1:1) X2 (89—03—0431)

KIKUSUI Electronics Corp. 1A000302



CORS521U

ROM Version Number

This manual is applicable to the oscilloscope
which has the following version of the ROM
(read only memory):

1.10 or later

When making any inquiries on your instrument,
please mention the ROM version number and the
product number of your instrument.

The product number is indicated on a sticker on
the rear panel of your instrument.

To find the ROM version, please refer to Section
2.4 “Checking the Oscilloscope Operation” under
Chapter 2 “PRECAUTIONS.”




AC Power Cable
One of the following three types of cables will accompany your oscilloscope.

1. ForUS.A. Part No. 85-10-0170
2.  For European countries  Part No. 85-10-0141
3.  For Australia Part No. 85-10-0290

When replacing the AC plug of the AC power cable, be sure to replace it with a plug of the correct
type and ratings, and to connect correctly the GND, NEUTRAL and LIVE wires which are color-
coded as shown in Figure 1.

Blue (NEUTRAL)

Brown White (NEUTRAL)
) E
Green/Yellow (GND) (LIVE)

Green (GND)

Figure 1
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Indications for Cautions and Warnings

For the maximum safety of the persons who may use the instrument, COR5500U series oscilloscopes
have been designed and manufactured for full safety features and they are shipped after stringent
inspections. And yet, it is unavoidable to request the persons to use the instrument to handle it
carefully, in order to avoid damage to the instruments and hazards to the persons.

This manual gives notes and warnings which the persons using the instrument must take heed of
and observe. The types of such notes and warnings are as follows.

|

Means a matter that calls for special attention for correct and efficient use of the instru-
ment.

( WARNINGS )

Means a matter which might lead to damage of the oscilloscope itself or other instru-
ments.

The following symbols may be posted on the oscilloscope as well as indicated in this manual.
§  “DANGER!HIGH VOLTAGE”
This symbol means that the item can be charged up to a hazardous high voltage and must

not be touched with bare hands.

A “Refer to the Corresponding Section”

This symbol means that relative matters at other location of the manual should be referred
to.

CAUTION

Means a matter which can lead to electric shock hazards to the person who is operating the
instrument or to damage of the instrument itself or other instruments.

@ USE A 3-PIN PLUG

For the plug of the AC input power cable, be sure to use a 3-pin type (one of the pins is
used for safety grounding).

CORS521U




Cautions and Warnings for This Instrument

AC Line Voltage
Be sure to operate the oscilloscope on an AC line voltage within its correct range.

AC Power Cable
Be sure to use an AC power cable of the correct type.

AC Power Fuse

Be sure to use a power fuse of the correct ratings.

Do not remove the covers.

This oscilloscope generates hazardous high voltages internally. Do not remove the covers of
the oscilloscope lest you should expose yourself to such high voltages. The covers should be
removed only by qualified experts.
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PRECAUTIONS

Chapter 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 quality and performance. Nevertheless, you are
kindly requested to make a receiving inspection to see if the oscilloscope has any in-transit damage.
If you find any, inform the transportation company of such damages without delay.

Operation Manual Power fuses
(installed in fuse holder)

Figure 2-1. Accessories

POWEE CAbIE +rererreserssmssssssessessercnsssnsssisnssssssssssssssassssasns 1
PIODES ~ seeeeseerssssssssssustssssesesssnsisssnssnssnsnssasssansssssases 2
OpETAtioN MANUAL ++rrsssssssssssssssssssssssssssssssssssssssssssssessnes 1
POWET FUSES ++++evesrersssssssssesssnstssesssnsssssssssssssssnssassassssaces 2

(Two fuses, one of these is for replacement spare, are put in the fuse holder cap.)
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PRECAUTIONS

2.2 General Precautions

This section describes electrical and mechanical precautions for safe and correct use of the
oscilloscope. Be sure to read this section before start using the oscilloscope.

1

@

Checking the AC line voltage and frequency

Operate the oscilloscope on its rated AC input voltage of 100 through 240V, frequency 50
through 400 Hz, although it is permissible to operate the oscilloscope on an AC line voltage
of 90 - 250V, frequency 45 - 440 Hz.

Checking the type and ratings of fuse

Before connecting the power cable to the AC inlet of the oscilloscope, check the type and
ratings of the power fuse. The fuse holder of the oscilloscope is structured integrally with the
AC inlet. The fuse holder cap can be detached by a screwdriver or a pointed tool as shown
below. Two fuses (on of which is for replacement spare) are put in the cap.

Yz

Figure 2-2. Fuse replacement

Take out the fuse and check that it is a slow-blow fuse of 250V AC, 2A. Return the fuse and
cap to the original positions by following the take out procedure in the reverse order. Fully
insert the cap until it clicks.

When you replace the fuse with new one, be sure to use a correct one. The spare fuse is put
in the fuse holder cap. When the spare fuse has also been used up, you may use a new one
available on the market, but be sure that it is of a correct type and ratings.

( WARNINGS ) Never use a wrong or incorrect fuse. 'Never short-circuit the fuse
holder terminals instead of using afuse. These negligences canresult
in serious damage and hazards.
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PRECAUTIONS

(3) Checking the power cable

Be sure to use the power cable which is supplied as an accessory of the oscilloscope. The power
cable has a 3-core wire and a 3-pin plug, and one of the three pins is used for safety grounding.
Be sure to connect the plug to a 3-pin receptacle—one of the three pins being for safety
grounding.

(4) Environments
Avoid to use the oscilloscope in environments as mentioned below.

(a) High temperature o ,

Do not expose the oscilloscope to
direct sunlight or other source of
heat. (The ambient temperature range
for the guaranteed performance is 10
to 40°C or 50 to 104°F).

(b) High humidity

Do not use the oscilloscope in high
humidity. (The humidity range for
the guaranteed performance is up to
75% RH.)

(¢) Electric or magnetic field

Do not use the oscilloscope in strong
electric or magnetic field, lest the
displayedimages should be distorted
or otherwise adversely affected.

CORS521U ) 2_3




PRECAUTIONS

®)

(d) Unstable position

Do not put the oscilloscope on a
swaying bench or in other unstable
position.

(e) Flammable atmosphere

Do not use the oscilloscope in flam-
mable or explosive atmosphere, to
prevent fire and explosion hazards.

() Blocked ventilation holes

Do not block the ventilation holes of
the rear, side, and bottom panels.

CRT intensity and beam spot

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

24
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PRECAUTIONS

2.3 How to Use the Handle/Stand

The oscilloscope has a carrying handle, which can be used also as a scope-stand (a pillow, that is)
to tilt the oscilloscope to a good viewing angle.

(1) To use the handle/stand

To move the handle to the usable position, be sure
to put the oscilloscope in the vertical position with
the handle positioned to your side as illustrated in
the left.

(a) As a carrying handle

Pulling the roots of handle outside, move the
handle toward you until the roots reach the
center positions.

When the roots have reached the center, turn
the handle toward the front panel. Be sure to
turn it to the vertical position where it is
locked.

(b) As ascope-stand

Pulling the roots of handle outside, move the
handle toward you until the roots are locked.
When the handle is in this position, it serves as
a scope-stand to keep the oscilloscope in a
tilted angle for a better viewing angle.

Be sure that the handle is in the
locked position. Otherwise, the han-
dle might retract abruptly—letting
the oscilloscope drop causing dam-
age to the instrument or hurting you.
Make it double sure that the handle is
in the locked position.

Figure 2-3. To use the Handle
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PRECAUTIONS

(2) To retract the handle/stand

Figure 2-4. To retract the Handle

(a)

(b)

To retract the handle from the carrying-
handle position, proceed as follows:

Put the oscilloscope in the vertical position as
illustrated in the left.

Turn down the handle to your side as illus-
trated.

Pulling the roots of handle outside, push the
handle in until the roots reach the locked
positions.

Toretract the handle from the scope-stand
position, proceed as follows:

Put the oscilloscope in the vertical position as
illustrated in the left.

Pulling the roots of handle outside, push the
handle in until the roots reach the innermost
locked positions.

CORS521U




PRECAUTIONS

2.4 Checking the Oscilloscope Operation

Check the operation of the oscilloscope as explained in this section. The oscilloscope will
automatically diagnose itself as you turn the power switch on.

. The green indicator LED on the power switch will light up.
v
The readouts and traces will appear on the CRT screen.
v
(-» Indicates if Storage Mode is active.
NORM___TPO 1
100
L ++ -+
T
10F 4 T bt el 4
! T
[ BRI IR IRECITETS IEIIRITN EIERCIRN BENCIIEN SRBRIREEN IR
s T CURSQR 1
. 8poms
1 p.1y ¢4 0./iviA 0] 1ms

Figure 2-5. The Initial Setup Screen

v
_ After a minute, turn the power switch off once. -
A 4
CORS521U 2.7




PRECAUTIONS

 Wait for several seconds and turn the poweron again

*
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Figure 2-6. The Diagnosis Screen (results passed)
v

- Diagnosiscomplete .. . .

If a diagnostic result is failed, a screen as shown in Figure 2-7 will appear. For trials to confirm the
situation, turn the power switch on and off a few times—allowing several seconds each time before
turning the power switch on. If such a situation still persists, this fact means that the oscilloscope
has a trouble—the ROM or RAM of the oscilloscope might be failed. Stop using the oscilloscope
and order your Kikusui agent for repair.

CORS55%21U OSCILUPSCJPE VER 1. 10
SELF TEST T
T LM Bl I R
| 3
S0+ +
++% ROM TEST #+s+ FAILED
+xk RAM TEST *x FAILED
o e N
0% EEECEEN B
| 1
LIKUSU ELECTIRONICS| CORP.

Figure 2-7. The Diagnostic Screen (results failed)
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PREPARATION FOR MEASUREMENT

Chapter 3. PREPARATION FOR MEASUREMENT

This section covers a simple preparative procedure to do first before using oscilloscope in order to i
measure waveforms or signals more efficiently and accurately. For the preparative procedure,
proceed as follows:

Be sure to read C hapter 2 “PRECAUTIONS” and do the following:

1. Checking the AC line voltage and frequency,
2. Checking the type and ratings of the fuse, and
3. Checking the oscilloscope operation.

(1) Initial Setup

The initial setup when the oscilloscope is shipped from the manufacturer is as shown in Table
3-1. If you use this oscilloscope first time, you had better to set it as shown in Table 3-1
(however, you may set the VOLTS/DIV {0 and TIME/DIV @) to any positions).

CORS521U

Table 3-1. The Initial Setup

Item No. Position
POWER @ Turned off
INTEN ® Center (click) position
R INTEN ©) Center (click) position
FOCUS @ Center (click) position
ILLUM ©) Center (click) position
VERT MODE @ | DUAL
POSITION (P} Approx. 12 o’clock position
VERT. VARIABLE @ CAL’D (fully clockwise)
AC L DC @ L (GND)
SOURCE ® VERT
CPLG ® | AC
SLOPE @ | -+
LEVEL a3 LEVEL AUTO (fully counterclockwise)
HOLDOFF ® Minimum (fully counterclockwise)
TRIG MODE @ AUTO
HORIZ. VARIABLE @ CAL’D (fully clockwise)
COARSE V%) Approx. 12 o’clock position
FINE @ Approx. 12 o’clock position
MAG switch V1) x 1
X-Y @ OFF
ALT @ | OFF
STRG/REAL @ REAL (CORS5541U and COR5521U only)

3-1




PREPARATION FOR MEASUREMENT

After setting the oscilloscope as above, COnnect thc power .
cable toan ACoutlet. =~ : : i

v
~ Turn the power switch on.
A 4
Check that the power LED lights up.

v

The readouts and traces w111 appear on the CRT screen after. ~
about 20 seconds STl

AEual RRUE) RO CRER) EER S A
0. 8D0ms
1 .1v cd o.ivia ollm

Figure 3-1. The Initial Setup Screen

-If no images appear on the CRT screen even after one .
- minute or more has elapsed repeat the procedure all over
again. ‘ v
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PREPARATION FOR MEASUREMENT

(2) Trace Rotation

Check that the traces are placed in parallel with the horizontal graticule. (This check may be
done with either CH1 or CH2 trace.)

Display the CH1 trace by setting the CH1 coupling switchto _L

— (GND position). e
v
l ) g Check that the trace is in parallel with the horizontal graticule.
v

If the trace is not in parallel with the graticule as shown inFigure
- 32 (D', move the trace to the center of graticule with Horizon-
— tal and Vertical COARSE and FINE knobs. (Figure 3-2 @ )
| | v
Rotate the trace to parallel to the horizontal graticule, with the
TRACE ROTATE knob on the rear panel.

v

Figure 3-2. Trace Rotation The adjustment is complete if the trace is in parallel with the
horizontal graticule. (Figure 3-2 (3) )

NOTE) The parallelism between the traces and the horizontal graticule is disturbed by the
terrestrial magnetism. Whenever the position of the oscilloscope is changed,
check the parallelism and correct it as required.

(3) Probe Phase Compensation
If you use a probe, you should adjust your probe for phase compensation before using it for

measurement.
CAL (Vp-p) terminal
REF o=
05V
Compensator
To CH1, CH2 input terminal
o -
Figure 3-3. Probe

CORSS21U 3.3




PREPARATION FOR MEASUREMENT

Connect the probe to the CH1 or CH2 input terminal.

v -

Set the deflection factor (VOLTS/DIV) to 10mV/DIV and
coupling to DC. ‘

v
Connect the probe tip to the CAL terminal.

v

Adjust the displayed signal to an optimal waveform by turning
the Compensator using an insulated screwdriver.

WP P~ PP [ Comrect compensation
A Overcompensation
18 U DU I PN AN Undercompensation
| N N, I > D
0x- £
-p'
Cl1 10mY A 0{5ms

Figure 3-4. Probe Phase Compensation

NOTE) (a) The probe actually is a wide-band attenuator. Unless its phase compensa-
tion is correct, the displayed waveform may be distorted and measurement
errors can be introduced.

(b)  The probe adjusted for a certain channel must not be used for another
channel. Ifyouwant to use the probe on another channel, re-adjust it for the

new channel.

(c) For the phase compensation adjustment, use the signal of the CAL terminal
on the front panel.
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PREPARATION FOR MEASUREMENT

(4) Changing Scale Facters When Using Probes

When you use a probe, you can change the scale factor if it is more convenient for you.
Normally the vertical deflection factor and AV readout values are defined at each input .
terminal of the oscilloscope. When using the 10:1 probe, you may want to let the readout

indicate the signal value as measured at the probe tip. You can do it by changing the scale

factors in the following manner:

Press both readout CMNT/CUR switch and MODE switch simultaneously. As you do this, the
following will occur.

With the first pressing, the CH1 scale factors are changed.

et PRNUSEIN ErSTUEUTE SAVOPErSl EFUPEETE TSy

[T r S I IO IR I, N B Y B
I

PxQ10 I
¥V Lk 1v ¢4 0.{1v o0l 1lms

Figure 3-5. The Changed Scale Factor of CH1

With the second pressing, the CH2 scale factors are changed.

]
10
|

bbbttt

Ax10 T
V¥ ki1 p.1y c4 1vh ol ims

Figure 3-6. The Changed Scale Factor of CH2

‘With the third pressing, both CH1 and CH2 scale factors are

changed at the same time.
o -
|
ox- -
Px[l 0 Bxl10 T
v 1 1Y C32 1VIA 0]l Ims

Figure 3-7. The Scale Factors of CH1 and CH2

With the fourth pressing, both CH1 and CH2 scale factors are
reset to the unchanged regular scale factors.

-
PURTrE BRI B

1
Ilu =ttt

. T
-+

4
-

c1 p. 1y c4 o0.{1VvIA 0| 1m$

Figure 3-8. The Regular Scale Factors of CH1 and CH2

NOTE ) Whenyou measure a signal voltage with cursors, the measured value is displayed
instead of “Px10” message.
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OPERATION METHOD

Chapter 4. OPERATION METHOD

4.1 Real Mode

This section describes the functions and operation method for Real Mode, introducing some
examples of actual measurements.

4.1.1 Vertical Axis

If the oscilloscope is in the initial setup (Table 3-1, page 3-1), the signals of both channels
are simultaneously displayed on the CRT screen. You can adjust the signal waveforms to
easily readable amplitudes with the VOLTS/DIV and VARIABLE knobs. Whenever
accurately measured values are needed, set the VARIABLE knobs to their CAL’D positions
(fully clockwise).

NOTE ) When using the 10:1 probe or probes, change each scale factors and perform the
phase compensation adjustments. Refer to Chapter 3, (3) Probe Phase Compen-
sation (page 3-3) and (4) Changing Scale Factors When Using Probes (page 3-
5).

(1) Selecting an Input Coupling
* Generally, select the DC coupling.

¢ When you measure an AC signal which includes a DC component, select the AC
coupling.

« Setting theinput coupling switch to _I (GND coupling) allows you to check the zero-
volt level on the CRT screen.

NOTE ) Note that the AC coupling will cause a certain frequency response limit on lower
frequencies.

(2) Selecting Display Channels

It you want to use a single channel trace, press the CH1 or CH2 switch you want to
use.

« It you want to use both channels, press the DUAL switch.

« If you press none of the VERT MODE switches, the oscilloscope will automat1cally
select CHI.

» When you press the CH1 and CH2 switches simultaneously, the oscilloscope will
display the sum of the two signals (ADD).
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(3) Selecting a Sweep Mode (Chopping or Alternate Mode)

Two channel traces are displayed on the CRT screen by switching the CRT beam
between the two channels in a time-sharing manner—either in the Chopping or
Alternate mode.

Chopping mode: The beam is switched between the two channels with a chopping
rate of approximately S00kHz. You should select this mode when
the sweep speed is 1ms/DIV or slower. Otherwise the displayed
image will flicker when the signal frequency is low.

Alternate mode: The beamis switched each time one complete sweep cycle of each
channelis complete. You should select this mode when the sweep
speed is faster.

When the trigger SOURCE switch is set to VERT position, the
oscilloscope automatically selects the Alternate Trigger mode.
The trigger sources are switched between the respective channels
for each trace. Thus, you can see stationary waveforms of two
signals even if they are not mutually synchronized.

Chopping Mode
To view two slowly
N . — CH1 changing signals on a
o ( ch,;fl%:ﬁ | slower sweep.
CH2 — ~ CH2
Alternate Mode
@ First sweep T: view two rapidly
(CH1) changing signals on a
( ) CH1 faster sweep.
N = CH2
(® Second sweep ’
- S

Figure 4-1. Alternate Mode and Chopping Mode
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4.1.2 Triggering

Proper triggering is vitally important for proper operation of the oscilloscope. Itis essential
to understand how to trigger for making efficient use. The essentials of triggering are

described here.
Triggering Procedure
Select a ~Selecta Select a ?31112-
Select a Trigger Trigger Trigger Lc%il
Trigger Soruce Coupling Slope (LEVEL
Mode (SOURCE) (CPLG) (SLOPE) Knob)

(1) Selecting a Trigger Mode

Select one of the modes mentioned below.

AUTO
Even if no trigger signal is applied, the sweep runs automatically at a certain rate. When
a trigger signal is applied, the sweep will be triggered by the applied signal.

NOTE) When no external signal is applied or the trigger frequency is lower than
SOHz, the sweep runs freely—which is called as “free-running” state.

NORM
This mode is used for viewing low frequency signals less than 5S0Hz or phenomenal events.

NOTE) The sweep runs only when triggered by external signal. When no trigger
signal is applied, the sweep circuit keeps standby and no traces will appear

on the CRT screen.

SINGLE

This mode is used for viewing unstable signals which cannot be stationary. This mode is
also used to capture Single-shot signals.

NOTE)) The sweep runs only once when triggered by an external signal. For the

subsequent sweep, you must press the RESET switch to return the trigger
circuit to standby—the READY LED will light up while standby.
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(2) Select a Trigger Source (SOURCE Switch)

Todisplay and measure a stationary waveform, the signal itself or another synchronized signal
must be applied as a trigger signal. The SOURCE switch selects a trigger signal source for this

purpose.
' Table 4-1. Trigger Signal Source Selection
SOURCE "VERT MODE TRIGGER SIGNAL SOURCE

CH1 CH1
CH2 CH2

VERT DUAL/ALT CH1 and CH2 alternately
DUAL/CHOP CH1
| ADD CH1
CH1 CH1, CH2, DUAL, ADD CH1
CH2 CH1, CH2, DUAL, ADD CH2
EXT CH1, CH2, DUAL, ADD EXT

VERT: When the oscilloscope operates in the single trace mode, the input signal selected
by VERT MODE switch is used as the trigger source automatically.

When in the dual-trace Alternate mode, the CH1 and CH2 input signals are used
as the trigger source signals for respective channels.

NOTE) When the Trigger SOURCE switch is placed at VERT, note the following:

(a) The VERT mode is not applicable to measure the phase difference
between the two signals.

(b) When the Trigger Mode is NORM, the sweeps can run only when both
input signals are applied and working as trigger signals.

(c) The Alternate Trigger function might not work correctly when in the
LEVEL AUTO state. (The LEVEL AUTO is explained later in this
section.)

(d) When you have selected the DUALIALT for the VERT Mode and have
applied no input signals to neither channels, the TRIG'D LED may
blink as the sweeps are switched between the two channels. The
blinking of the LED is not an abnormal indication.

When viewing two signals which are mutually synchronized in any manner, you should select only
one trigger source signal so that the two signals are displayed allowing you to determine the time
relationship between them.

CH1: The CHI input signal is used for the trigger source.
CH2: The CH2 input signal is used for the trigger source.
EXT: A signal applied to the EXT INPUT terminal is used for the trigger source.
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(3) Selecting a Trigger Coupling (CPLG Switch)
Select a Trigger Coupling which works as a trigger filter to suit the type of the input signal.

AC: Most signals can be viewed with this coupling. Because this coupling eliminates DC
component of the trigger signal, stable triggering can be attained without being affected
by variance of DC component.

NOTE) (a) Triggering might transiently become asynchronous when DC com-
ponent changes sharply.

(b) This coupling attenuates the components of DC range (lower than 10
Hz). If the trigger signal frequency is lower than 10 Hz, use the DC
coupling.

(c) When in the LEVEL AUTO, the AC coupling is automatically selected
irrespective of setting of this switch.

HF: The HF coupling is identical with the DC coupling but, the HF eliminates the high
frequency components (50kHz and above) of the trigger signal. For example, you may
find the HF coupling to be useful when viewing a low frequency signal which includes
high frequency noises.

W A low frequency signal with
high frequency noise

/ \

HF

AC

I Trigger signal waveforms ]
W /\ﬁ@ Jitter
ﬁisplayed signal waveforms l

The displayed waveform is stable. The displayed waveform is unstable.

Trigger level

Figure 4-4. Trigger Signal Coupling
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DC: The trigger source circuit is directly coupled to the trigger circuit, without any condition-
ing on the trigger source signal. You may use this coupling to view DC components, very
low frequency pulse signals, and pulse signals of large duty ratios.

TV: This coupling is provided specifically for viewing video signals. In this coupling, the
sweep is triggered by the horizontal or vertical synchronization signal picked off from
the video signal to be viewed. Thereby, you can view the video signal very stably.

Selection between TV.H (for triggering horizontal synchronization) and TV.V (for
triggering vertical) is linked to the timebase setting. The TIME/DIV switch selects one
of those TV triggerings automatically.

TV.V : Timebase range 0.1ms/DIV through 0.5s/DIV (5s/DIV)
(The value enclosed in the parentheses is for the COR5541U or
COR5521U operating in Storage Mode.)

TV.H : Timebase range of 0.1us/DIV (0.2us/DIV) through 50us/DIV
(The value enclosed in the parentheses is for the COR5521U or

COR5520U.)
Video signal
AN B Tv.v

Sync. |
signal l l.r

One

hoﬁz&lJml W) Tv.H

cycleperiod e vertical X

cycle period IJ-I‘

Set the SLOPE switch in conformity with the video signal as follows:

Sync. signal
SLOPE /y" e SLOPE
Video signal —. Fﬂ fl +
mp - [
Sync.signal\*llr U- -— 4 / —-—
[
Video signal

Figure 4-5. Triggering for Video Signals
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@

Trigger Slope (SLOPE Switch)

The SLOPE switch selects whether the sweep should be triggered at the positive direction or
the negative direction. In other words, the switch selects whether the input signal waveform

should appear on the CRT screen starting by a rising or a falling slope.

Positive slope
SLOPE (

+ @
YAVAVA Neguv siope
SLOPE Vs
Input signal waveform _@ /W -

)

N\
N\

Trigger signal polarity Displayed waveforms

Figure 4-6. Triggering Slopes

Also, the SLOPE switch allows you to select the AC line signal for the trigger source signal,
by setting it to the LINE positions. These positions are convenient for viewing signals which

are synchronized with the AC line frequency.
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(5) Adjusting the Trigger Level (LEVEL knob)

The LEVEL knob is used to adjust the trigger level to make the displayed waveform more
stable and to control the starting point of the sweep. The LEVEL AUTO position (fully
counterclockwise position) provides automatic trigger adjustment at an optimal level.

+ LEVEL
LEVEL m
VAVAVAR EY
Trigger signal waveform
Trigger points (SLOPE +)
_(_ __\_ —— A N LEVEL ./\/
_ @ + (SLOPE+)

XTI T
( ) . QXXX Trigger mode AUTO
/\/\/\ ) O , :‘t‘t‘:‘t‘:.:.:

Trigger signal waveform

Wavefoms displayed

Figure 4-7. Effects of Trigger Level Adjustment

When in the LEVEL AUTO, the positive and negative peaks of trigger signal are detected and
the trigger level is automatically maintained at a central position between the two peaks.

+PEAK — +PEAK
_W LEVEL _|_~__ _-__.__.____t LEVEL

—PEAK —PEAK

Figure 4-8. The LEVEL AUTO Function
NOTE) (a) Inthe LEVELAUTO, the Alternate Trigger function might not work correctly.

(b) Inthe LEVELAUTO, the triggering sensitivity will become lower than LEVEL
manual.

(c) Inthe LEVELAUTO, the AC coupling is automatically selected irrespective of
the CPLG switch setting.
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(6) Adjusting the Holdoff Time (HOLDOFF knob)

The Holdoff function provides a pause period in a sweep time in order to trigger a sophisticated
type of signals. i

Today’s advanced technologies deal with complex digital pulse signals, rather than only with
simple signals of single continuous frequency. Typical examples are pulse-coded signals used
in the digital audio technology.

A signal which involves two or more repeating periods can hardly be successfully displayed
in a conventional manner with the LEVEL control alone as described in the above. The Holdoff
function assists you in viewing such complex signals.

N The portions indicated with accentuated
Complex waveform (digital signal) lines a on the CRT.

, '«—One cycle period_—;’ \

\ I :’ l ( I I || Waveforms are overlapped.
O E l i o
© | : : | ! | »
| | |
| | |
! Sweep ! ' |
\ signal : l
waveform:
/ ! ,
[ :
' |
JULNU LUy U ;
@ | gy P— | » |
|
|
[

;The sweepis |
iheld off during]
[ lthis perid. |

Figure 4-9. The Holdoff Function

Figure 4-9 (D : The displayed waveforms differ by individual sweep cycles. These
different waveforms are overlapped as they are displayed on the CRT
screen.

Figure 4-9 () : Overlapping of diversified waveforms is prevented by using the Holdoff
function so that all sweeps start at the same pulse train.
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4.1.3 Horizontal Axis (Timebase)

(1) Sweep Magnification

OPERATION METHOD

If you want to view more closely a certain portion of the displayed waveform, you can do it
by using the MAG switch. The portion of interest can be horizontally magnified by a factor
of 10 or 20 times, with the center of the graticule as the center of magnification. When in this
state, the magnification factor and the magnification timebase are displayed on the right hand
side of the original timebase as shown in Figure 4-10.

10 1+

=+

[T I BN B R T B EPEPEPE EPEPRPE BRI

cC1 p. 1y C4 0.

1v T

0

AG [X10
1ms HO0us

Figure 4-10. Sweep Magnification Data

The x 20 magnification factor is effective only when in the Real Mode with timebase

0.5ps/DIV through 0.5s/DIV.

The fastest timebase is attained when the magnification factor is x20.

The Fastest Timebases

CORS5541U, COR5540U

0.1 us/DIV x1/20 = 5ns/DIV

CORS5521U, COR5520U

0.2 us/DIV x1/20 = 10ns/DIV

CORS5521U
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Any portion of the original waveform can
be magnified with the horizontal
COARSE and FINE («¢») knobs.

= - ——— f—
] 1 ] 1 1 1 ]
1 \ ! 1 1 1 I
] \ ] 1 1 1 1

_{ g_J L- - Lo f e

Figure 4-11. An example of Magnified Waveform

Alternate Magnified Sweeps

« When you press the ALT switch of HORIZ MODE in the Magnification operation,
the original waveform and magnified waveform are swept alternately, thereby
attaining an Alternate Magnified Sweep mode.

« When in the Alternate Magnified Sweep mode, you can move the magnified
waveform apart from the original waveform by up to+ 4 DIV with the TRACE SEP
konb.

+ The magnification factor and the magnified timebase are digitally displayed on the
CRT screen.

 When the period or frequency is measured with the cursors, the results of measurement
on the magnified timebase are also digitally displayed.

Procedure for Alternate Magnified Sweep Operation

Press the ALT switch.

W  Theoscilloscope is in the Real mode and the MAG switch
is in the magnification state.

The ALT MAG mode of operation will start.
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|Io... RS R - PR L
’ A ) "| Main sweep :
. I (original waveform) !

I/ |
/7/ Magnified sweep

) /3.

b T CURSQR 1 ¥
T80/ 0us$ AG X110

c1 p. 1y c4 0.1v A o) I1ms ous

Figure 4-12. Alternate Magnified Sweep Operation

(2) X-Y Operation

The X-Y operation allows you to display Lissajous figures to determine the frequency or phase
relationship between two signals.

X-Y Operation Procedure

Press the X-Y switch.
V¥V The oscilloscope is in the Real mode.
The X-Y mode of operation will start.

NOTE ) (a) Cursors don’t work in the X-Y operation.

(b) The X-Y operation is available on Real Mode only.

(c) Whenviewing high frequency signals with the X-Y operation, pay attention
to the difference of frequency and phase characteristics between X-axis and
Y-axis. Also note that phase shifts might result at lower frequencies
depending on the coupling mode. Whenever possible, set the input coupling
of both axes (channels) to DC.
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(@) Frequency Measurement with Lissajous Figures

Press the X-Y switch of HORIZ MODE.

v
Connect to the X-axis a signal generator (SG) which can indicate its output frequency.

v

Connect to the Y-axis an unknown frequency signal to be measured (or, the output of an
instrument which you want to calibrate a frequency of).

v

Adjust the size of the Lissajous figure to a full size on the CRT screen by adjusting the
VOLTS/DIV, VAR, and POSITION knobs.

v

Change the signal generator frequency so that a stationary Lissajous figure as shown in
Figure 4-13 appears on the screen.

v

Calculate the frequency of the unknown signal referring to the signal generator
frequency and Lissajous figure and using the following formula:

The number of crossing points

over horizontal scale line .
Unknown frequency (Hz) = - - x Frequency of signal generator (Hz)
The number of crossing points

over vertical scale line

| The number
of crossing

points is 2.

a0
ot
oo

Figure 4-13. Frequency Mea