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SAFETY PRECAUTIONS

GENERAL

IZ;ieénitrument has been designed and
protectig €énsure reasonable personal
Surroundin and protection of the
N ng area against damage, and
. een supplled in a safe condition.
0b:erfollomng Precautions must be
vgd by the user to ensure safe
operation and to retain the
Instrument in a safe condition.

BEFORE SUPPLYING POWER

VeFify that the instrument is set to
suit the available mains voltage and
that the correct fuse is installed.

PROTECTIVE EARTH

The protective earth of the instru-
ment must be connected to the earth
before connecting the instrument to
the product input or output terminals.
A protective ground connection by way
of the grounding conductor in the
power cable 1is essential for safe
operation.

The plug shall only be inserted into a
socket outlet provided with a
protective earth contact.

SAFETY SYMBOLS

ZES Instruction manual symbol : The
instrument will be marked with
this symbol when it is necessary
for the user to refer to the
instruction manual for safety.

'1 High voltage symbol : Dangerous
voltage exceeding 1 KkV is
indicated by this symbol.

?%r Protective earth terminal.

The WARNING sign is a head-
ing of the requirement(s)
that should be observed to
avoid personal or fire

hazards.

CAUTION | The CAUTION sign leads the

precaution(s) that should
be observed to avoid damage
or destruction of the
instrument.

POWER SOURCE

This instrument is intended
operate from a mains supply that will
not be more than 250 volts rms.

For suitable voltage selection, see
the INSTALLATION paragraph in this

manual.

to

HAZARD ARISING FROM LOSS OF GROUND
The protective action must not be
negated by the use of an extension
cord without protective conductor.

If this instrument is to be energized
via an autotransformer for voltage
reduction make sure the common
terminals is connected to the earth
terminal of the power source.

DAMAGE IN TRANSPORT OR STORAGE
Whenever it is likely that protection
has been impaired, for example as a
result of damage caused by abnormal
stresses in transport or storage, the
instrument shall be made inoperative
and be secured against any unintended
operation.

USE OF PROPER FUSE

Use only the fuse of correct type,
voltage rating and current rating as
specified in the INSTALLATION
paragraph in this manual.

REMOVAL OF COVERS

Removal of covers is likely to expose
live parts although reasonable pre-
cautions have been taken in the design
of the instrument to shield such
parts. The instrument shall be dis-
connected from the supply before car-
rying out any adjustment, replacement
or maintenance and repair during
which the instrument shall be opened.
If any adjustment, maintenance or
repair under voltage is inevitable it
shall only be carried out by a
qualified personnel who is aware of
the hazard involved.

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

?o avoid explosion, do not operate the
Instrument in an explosive atmoshpere.
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SECTION I
GENERAL

1-1 INTRODUCTION

This mode] VP-5516A is a 100-MHz,

four-channel oscilloscope with CRT readout
incorporated.

The vertical axis Provides deflection coefficients from 2 mV/division to 5

2 magnifier enables the deflection coefficient down to 1 mV/division. The
with is from DC to 100 MHz at 5 mV/division.

V/division. A

frequency band

The automatic triggering ("Auto Fix

") feature employed in the instrument provides
simple and stable Operation.

The sync separator provides TV video signal display including

the three-dimensional display with the new function 3D.

The horizontal axis provides calibrated time coe

fficients from 0.5 s/division to 20
ns/division

(down to 2 ns/division by a x10 magnifier). Also available is the triple-trace X-Y
operation with CHI-X, CH2-Y, CH3-Y, and CH4-Y.

The VP-5516A provides readout to display deflection coefficients,

time coefficients,
and delay time. Among twelve menu

-applied functions are the cursor function enabling easy
measurement of AV, AT or YES-NO judgment,

and the label function to display up to 42
kinds of alphanumeric characters.

A switching regulator is employed as the mains power supply that allows the
oscilloscope to be used in a wide range of 90 to 250V.

1-2  ID NUMBER

This instrument is numbered with a ten-character ID number. The first seven digits
and letters are assigned uniquely for each product. The last three digits comprise the ID
suffix which is the same for all identical products and changes when a change is made. All
correspondence with the factory or representatives concerning this instrument should

include the complete ten-character ID number.

The contents of this manual apply directly to products numbered with the same ID
number suffix(es) as noted under the title of ID NUMBERS on the first page of the manual.

1-3 CONFIGURATION OF THIS MANUAL
This operation manual provides information as follows.

(1)  Section I - General
Gives brief introduction of the oscilloscope.

1-1



General

(2)  Section II - Specifications
Gives specifications of the oscilloscope.

(3) Section III - Installation
Explains electrical and mechanical setup of the oscilloscope prior to use. Also
discussed are the precautions required for safety handling and operation of the
oscilloscope.

(4) Section IV - Operation
Detailed description of each of the functions and their operation.

(5) Section V - Menu-Applied Functions
Explains the menu-applied functions for various new applications.

(6) Section VI - Maintenance

1-2

A bried description of daily maintenance.
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SECTION 1l
SPECIFICATIONS

(Warm-up time for given performance is 15 minutes.)

2-1

(1) Vertical axis

ELECTRICAL CHARACTERISTICS

Designation

Performance

Supplemental information

Deflection coefficient
CHI, CH2

2 mV/div to 5V/div, 11 calibrated
positions in 1-2-5 sequence.

CH3, CH4

0.1 V/div and 0.5 V/div,
2 positions.

%2 magnification

2-time deflection can be obtained
for all channels at the same time.

Each volts/div readout
appears on screen.

Deflection coefficients of
all channels are halved.

Error limits

+15°C to +35°C | 0°C to +50°C

Normal

+2% +3%

x2

+5% +6%

VARIABLE control set at
CAL position.

VARIABLE control

Uncalibrated variable control
between the positions and up to
at least 12.5 V/div.

CHI, CH2 only.

CHZ2 signal output

10 mV/div, +10%.

Across 1 MQ load.

Response, rise time (tr)

CHI, CH2 BW tr (calculated)
2 mV/div 50 MHz <7ns
5mV/div to 2V/div 100 MHz <3.5ns

x2 Half of above Twice of above
CH3, CH#4 100 MHz <3.5ns
0.1V/div,0.5V/div
CH2 signal output 10 MHz £35ns

BW: -3 dB bandwidth DC
coupled

VARIABLE control set at

CAL position.

Measured with 25 Q source

impedance, with reference

to 6-div deflection.

Input impedance

1 MQ +2%, 22 pF + 3pF

Max. permissible input
voltage

200V, DC + AC peak

10 seconds or less.
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Specifications

Designation

Performance

Supplemental information

Input coupling

CHI, CH2: AC, DC, GND

CH3, CH4: DC coupled

Display mode

Single or multiple-trace selected
from CHIl, CH2, CH3, CH% and
ADD. CHOP or ALT can be
selected for multiple-trace display.

ADD: algebraic addition of
CHI and CH2.

CHOP: chopped

ALT: alternate

Switching rate in
CHOP mode

500 kHz +30%

Display polarity
inversion

CH2 only

Bandwidth limiter

Approx. 20 MHz

-3 dB bandwith

Apparent signal
delay (Td)

210 ns

Deflection linearity

< 0.1 div; deviation in vertical
deflection for a signal set to

2 div at the center on the screen
vertically.

Measured with a 50 kHz sine
wave by moving the trace
within full effective screen
area.

Instability of the
spot position

Long-term drift | Temperature drift

2 mV/div

< 1.5 div/h < 0.3 div/°C

5 mV/div to 5V/div

< 0.5 div/h < 0.1 div/°C

Interaction between
circuits
Decoupling factor
between CHI and
CH2

<£-50 dB at 10 MHz,
<-34 dB at 50 MHz

Measured with the same
deflection coefficient set
for both channels within
the range from 2 mV/div
to 0.5 V/div.

Automatic ranging

Automatically selects a deflection
coefficient so as to obtain a trace
within 8-div amplitude in response
to the input signal level.

Frequency range: 1 kHz to 30 MHz

Input voltage range: 10 mV to
40V p-p

Measured with a sine wave.
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Specifications

(2)  Triggering

Designation

Performance

Supplemental information

Trigger source

CHI, CH2, CH3, CH4
NORM

LINE (for A sweep trigger only)

From each channel selected.
From the displayed
channel(s).

From mains power supply
line.

- Trigger coupling

AC, AC-LF, AC-HF, DC
TV(V)
TV(H)

For A sweep trigger only.
For B sweep trigger only.

Trigger slope

+or lst field in TV(V) operation
- or 2nd field in TV(V) operation

+: positive-going slope.
-: negative-going slope.

v A sweep triggering Normal
mode FIX "Auto Fix" triggering
B sweep triggering Normal
FREERUN

i ) mode
|

Trigger threshold in
normal mode

Coupling Frequency [Amplitude

AC 50 Hz to 5 MHz| 0.3 div
up to 100 MHz | 1.5 div

AC-LF |50 Hz to 50kHz| 0.4 div
above 500kHz Untrig-

gerable
AC-HF |100kHz to 0.4 div
5MHz up to 1.5 div

100MHz
DC DC to 5 MHz 0.3 div
up to 100 MHz | 1.5 div

TV(V), [TV sync signal | 1.0 div
(H)

Measured with 0.4-div
amplitude.

Polarity: sync negative.

Trigger threshold in
FIX mode

Coupling Frequency [Amplitude

AC 400Hz to 5MHz| 0.5 div
up to 100MHz | 2.0 div

AC-LF |400Hz to 50kHz| 0.7 div

AC-HF |l100kHz to 0.7 div
5MHz up to 2.0 div
100MHz

DC 400Hz to 5MHz| 0.5 div
up to 100 MHz | 2.0 div

For A sweep triggering only.
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Specifications

Designation

Performance

Supplemental information

Triggering in AUTO
of A sweep mode

Stable display presented with the
same trigger thresholds for signals
above 50 Hz.

Presents a freerunning

display for lower frequency
signals or in the absence of
an adequate trigger signal.

J

(3)

Sweep

Designation

Performance

Supplemental information

A sweep mode AUTO Triggered or free running.
NORM Triggered.
SINGLE Single shot.
Display mode A Main A sweep.
A INTEN A intensified by B.
ALT Alternate sweep.
B Delayed B sweep.

Time coefficient

A sweep 20ns/div to 0.5s/div, 23 calibrated
positions in 1-2-5 sequence.
B sweep 20ns/div to 50ms/div, 20 calibrated

positions in 1-2-5 sequence.

Each time/div readout
appears on screen.

Error limits

+15°C to +35°C|0°C to +50°C

50ns/div to 0.2s/div

+2% +4%

20ns/div, 0.5s/div

+3% +5%

A VARIABLE control set at
CAL position.

Measured over middle 8 div
of display.

VARIABLE control

Uncalibrated variable control
between the positions and up to
1.25 s/div.

A sweep only.

Sweep magnifier
Magnification

x]10
Extends minimum time coefficient
to 2 ns/div.

Center division of display
is expanded to provide
magnified display.




Specifications

Designation

Performance

Supplemental information

Additional error

1%

Magnified sweep
linearity

Normal sweep
time/div

+15°C to +35°C.| 0°C t6 +50°C

0.2us/div to 0.5s/div

+2% +3%

20ns/div to
0.1lus/div

+3% +3.5%

Measured over middle 8 div
of display excluding first
0.25 div and 50 ns portions,
and the portion exceeding
100 div from the sweep
start.

A sweep holdoff time

Continuously variable to increase
the time at least at a factor of 4.

Automatic ranging

Automatically selects an appro-
priate time coefficient that will
enable to display at least one cycle
of waveform with the normal A
sweep operation in response to the
input signal frequency.

Frequency range: 50Hz to 100MHz

2-5



Specifications

()  Delayed sweep

Designation

Performance

Supplemental information

Delay time (DLY)
Control range

0.2 to 10 divisions in A sweep
time/div settings from 0.5 us/div
to 0.5 s/div.

Calibrated in the range 0.5 us to
5 s with A VARIABLE control set
at CAL position.

DLY readout on screen.

DLY: Time from A sweep
trigger point to start
of B sweep.

Error limits

A sweep time/div

+15°C to +35°C | 0°C to +50°C

0.5 us/div,

0.1s/div to 0.5s/div

+(3% or DLY
reading +e)

+(5% of DLY
reading +e)

lus/div to 50ms/div

+(2% of DLY

+ (4% of DLY
reading +e)

reading +e)

e: 1% of the time for
10 divisions in each
A sweep time/div
setting, plus 50 ns.

Delay jitter

20,000 : 1 or less

0.5 div or less jitter
measured for 2 seconds with
A sweep set to 1 ms/div and
B sweep to 1 us/div.

(5) 3D

Designation

Performance

Supplemental information

3D: 3-dimensional
display

Repetitively displays triggered
delayed sweep trace of the line
waveform of TV composite signal
during A sweep with ALT mode,
gradually shifting the trace at
every repetition toward the lower-
right part of screen.

Maximum number of repetition:
255

]
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Specifications

(6)  X-Y operation

Designation Performance Supplemental information
Operations Multi-trace operation is
Inputs X-axis: CHI made in CHOP mode.
Y-axes: CH2, CH3, CH4%
Positioning X-axis:

Horizontal POSITION control.
Y-axes: CH2, CH3, CH%
POSITION controls.

Deflection coefficients

CHI, CH2 2mV/div to 5V/div, 11 calibrated
positions in 1-2-5 sequence.
CH3, CH#% 0.1V/div and 0.5V/div, 2 positions.

Each volts/div readout
appears on screen.

Error limits

+15°C to +35°C | 0°C to +50°C

X-axis

+3% +4%

Y -axis Normal

+2% +3%

CHI, CH2 VARIABLE
controls set at each CAL
position.

Input impedance

I MQ +2%, 22 pF + 3pF

X and Y phase difference

<3°,DCto | MHz

(7) Z-axis

Designation

Performance

Supplemental information

Intensity modulation

5Vp-p signal produces noticeable
modulation at normal intensity.

Frequency range

DC to 20 MHz

Input resistance

Approx. 47 kQ

Max. permissible input

50V, DC+AC peak

voltage

Positive-going signal
decreases trace intensity.
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Specifications

(8) cCalibrator

Designation

Performance

Supplemental information

Waveform

Positive square wave

Duty factor: 45 to 55%

Voltage and error limits

+15°C to +35°C | 0°C to +50°C

0.3 Vp-p +1% 0.3 Vp-p +1.5%

Across 1 MQ load.

Frequency

1 kHz +10%

(9) General readout display

Designation

Performance

Supplemental information

Vartical axis

Deflection coefficients:
mV, V (/div)
Uncalibrated symbol: >
Inverted polarity: -
Input coupling: AC, GND, DC

CHI1, CH2, CH3, CH#%

CHI, CH2
CH2
CHI, CH2

Horizontal axis

Time coefficients: ns, ms, s(/div)
Uncalibrated symbol: >
Delay time: DLY ns, ms, S
Trigger sources: CHI1, CH2, CH3,
CH#4, NORM, LINE
Trigger couplings:
AC, AC-LF, AC-HF
DC, TV(V), TV(H)
Trigger slope: 7(+), \(-)

A sweep, B sweep.
A sweep.
LINE for A sweep only.

TV(V) for A sweep only.
TV(H) for B sweep only.
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Specifications

(10)

Menu application functions

Designation

Performance

Supplemental information

Cursor measurement

GND-V Readout

Voltage from the ground level.

Error limits

+0.8% of rdg +3.12% of fsd)

avV Readout Voltage difference between two
voltage cursors (V1, V2).
Error limits | +(0.8% of rdg +2% of fsd)
AT, 1/aT

Readout

Time difference between two time
cursors (T1, T2) and its reciprocal.

Error limits

+(1% of rdg +0.8% of fsd)

PHASE (T-Y and
X-Y)
Readout

Phase difference measurement in
degrees for optionally set refer-
ence using two cursor lines.

Error limits

+(1% of rdg +0.8% of fsd)

Tr, Tf Readout

Rise time and fall time measure-
ments using four cursor lines.

Error limits

+(1% of rdg +0.8% of fsd)

Cursor movable range
Voltage cursor:
0 to 7.992 div
Time cursor: 0 to 10 div

rdg: reading
fsd: full-scale deflection

T-Y reference: 360 degrees
X-Y reference: 90 degrees

Tr: rise time
Tf: fall time

Peak detection

TRACE readout

Repetitively detects +/- peak
values of the input waveform.

MAX readout

Detects and holds the maximum +/-
peak values of the input
waveform.

Error limits

+(0.8% of rdg +10% of fsd)

Frequency range

TRACE: 100 Hz to 3 MHz
MAX: DC to 3 MHz

itude OVER message appears for a
;’lggfnli(ztamphtu waveform exceeding optionally set
limit cursor line.
Error limits +(0.8% of rdg +10% of fsd)

Frequency range

DC to 3 MHz

Available only in single-
trace operation by CHI1 or
CHZ with NORM trigger
source selection.
Specified for sine wave
input.
Required for B sweep
o;)eration are:
1) A sweep repetition
period < 6.5 ms, or
A time coefficient >
0.5 us/div, and
2) A and B time coeffici-
ents
A:B<10:1.

Accuracy of cursor position.




Specifications

Designation

Performance

Supplemental infor mation

Ground level cursor line

Indicates ground level.

Movable range

0 to 7.992 div

Trigger level cursor
lines

Indicate A and B trigger levels.

Movable range

+4 div, measured with 1 kHz sine
wave.

Available only for CHI and
CH?2 displays-

To be used after performing
the SELF CAL operation.

REF WAVE

Stores peak-sampled data of input
waveform and displays it for use
as a reference waveform.

Memory capacity

128 bytes

Resolution

> 7 bits

Frequency range

DC, and from 5 kHz to 1 MHz.

A sweep range:
0.5 us/div to 0.2 ms/div.

Specified for sine wave
input.

Labeling
Writing position

16 lines within effective screen
area.

& x 10 div.

Number of Maximum 50 total characters.

characters Maximum 31 characters per line.

Characters 42 (0 to 9, A to Z and six symbols) | +, - *, /, (space), .
available

Trace identification

Affixes given names to trace and
cursors.

Names CHIA, CHIB, CH2A, CH2B,
Ch3A, CH3B, CH4A, CH4B, V1, V2,
Tl, T2, 1G, 2G, A, B.

Position Same as the label writing position.

area

Movement following|16 lines of 3l-character length

within effective screen area.

Affixed name follows the
movement of the named
trace except for CH3 and
CH4 display.

2-10
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Specifications

(11)  Power requirements

Designation

Performance

Supplemental information

Mains voltage

90V to 250V

Mains frequency

48 Hz to 440 Hz

Power consu mption

100 VA or less

(12) CRT

Designation

Performance

Supplemental information

Type

Rectangular, internal graticule.

Total accelerating
voltage

Approximately 17 kV.

Effective area

8 x 10 div

1divs 10 mm.

2-11
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Specifications

2-2 ENVIRONMENTAL CHARACTERISTICS

Designation

Performance

Supplemental information

Ambient temperature

0°C to +50°C

Limit range of operation.

-20°C to +70°C

Storage and transportation.

Humidity (R.H.)

20% to 80%

Limit range of operation,
and storage and
transportation.

Vibration test *

15 minutes along each of the three
major axes at a total displacement
of 0.6 mm peak-to-peak with
frequency variation of 10-55-10 Hz
in 1-minute cycles.

Hold at 55 Hz for 3 minutes on
each axis.

Total test time: 54 minutes.

Shock test*

The oscilloscope standing in its
normal position of use on a smooth
hardwood surface is tilted about
one bottom edge so that the
distance between the opposite edge
and the test surface is 10 cm. It is
then to fall freely onto the test
surface. Three drops about each
of the four bottom edges.

Total of 12 drops.

Package drop*

75 cm drop on one corner, three
edges radiating from that corner
and all flat surfaces.

Total of 10 drops.

*Note: The oscilloscope will endure one round of these tests. Repeated tests, however,
may cause a partial damage to the instrument.

2-3 MECHANICAL CHARACTERISTICS

(max. values)

Designation Information Supplement
Dimensions Height(mm) | Width(mm) | Depth (mm)

Frame 160 + 3 310 + 3 455 + 3

Overall 210 365 520 Include feet and handle.

Mass

Approximately 10 kg.

2-12
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Specifications

2-4  ACCESSORIES FURNISHED

——

Designation Quantity Supplemental information
Probe 2 10:1
Power cable 1
Spare fuse 1 1.6A, Time lag
Spare lamp 1

Scale illumination

Instruction manua]

2-5 OPTIONAL ACCESSORIES

Optional accessories available for use with this oscilloscope include a front cover,
accessory ponch, mobile cart,

binding post adapter and oscilloscope camera.

2-13
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SECTION III
INSTALLATION

3-1 POWER REQUIREMENTS
The Model VP-5516A can be operated from any power soruce supplying from 100 V to
250 V, 48 Hz to 440 Hz. Power consumption is less than 100 VA.

3-2 FUSE A

Verify that the proper fuse is installed in the fuse holder. Ratings of the fuse are
250V, 1.6A (time lag) as noted on the rear panel.

WARNING

Make sure that only fuse with the required rated current and of the specified type
is used for replacement. The use of makeshift fuse and the short-circuiting of fuse

holder are prohibited.

3-3 POWER CABLE
The VP-5516A is equipped with a detachable power cable assembly. The type of the
plug shipped with each instrument depends on the country of destination. The figure below

illustrates the power cables available with Panasonic part numbers.

125v 250v
OPERATION OPERATION

. 99-81-2M

250V 250V
OPERATION OPERATION

76W004

418-481-2M

3-1



Installation

3-& MOUNTING CONSIDERATIONS

The handle of the VP-5516A can be posit
in at both pivot points and turn the handle to the

ioned for carrying or as a tilt-stand for the

instrument. To position the handle, press
desired position.

The instrument may also be set on the rear feet either for operation or storage.

3-5 INTERCONNECTION WITH OTHER EQUIPMENT
Plug the power cable into a properly wired receptacle before connecting the

instrument to the other equipment with probes or BNC cables.

Since the outer metal shell of the CH2 SIG OUT connector on the rear panel is
connected to the chassis through a 5-ohm resistor, it cannot be floated and should be

regarded as directly grounded point for actual applications.

The metal terminal on the front panel is a measuring earth terminal directly
connected to the chassis. It may be used to connect the outer braids of shielded wires or

other lead wires to be grounded.

Note

Two BNC receptacles on the front panel of this instrument are mounted with a
slight tilt. The operational ease of the front panel controls will be found when probes

and cables are connected to these receptacles.

3.6 BATTERY REPLACEMENT /N\
The memory backup battery of this instrument is a'non-rechargable lithium battery.

Note

Battery life is approximately three years in a normal operating environment. The
life may decrease to one year if the instrument is exposed to high temperature near the
upper limit of the instrument for long period. ‘

If the front panel setup is not retained when the power is turned off, battery

replacement is required.
Contact your nearest Panasonic representative for assistance in changing the

battery.

WARNING

1. Do not short-circuit the battery.
2. Do not dispose of the battery in fire.
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3-7 INITIALIZATION RESETTING

A major part of the internal circuits are controlled indirectly by the front panel

controls through the operation of a microprocessor. The internal control circuit may

sometimes fails because of noise disturbances from the power supply line by repeated, rapid

power on/off. This results in:

1) Contradictory setting (for example: more than one trigger source selected)

2)  Keys inoperative

To recover from such faulty operation:
1) Turn power off.
2) Turn power on while pressing and holding the GND key of either CHI or CH2.

3) Release the key and select the desired operating mode.

Note

If faulty operation continues, connect the oscilloscope to a different power outlet.

If this does not correct the problem, contact your nearest Panasonic representative.

11
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SECTION 1V
OPERATION

4-1 INTRODUCTION

Given in this section are the general information for using the oscilloscope, brief

description of the controls and connectors on the front and rear panels, and the explanation
for operating each function.

4-2 GENERAL INFORMATION

(1) Instrument start-up

The oscilloscope displays the message "CAL REQUEST" for about 30 seconds each
time the instrument is turned on. After the period or by pressing any front panel key, the
instrument will enter the normal operating mode.

The message advises the oeprator to make calibration (scale factor correction using
CAL terminal) explained in paragraph (6) below. If it is not required to modify the scale
factor correction, the message is to be ignored.

(2) Intensity of the trace
Intensity set too high can damage the CRT. Reduce the intensity when the sweep
speed is changed from high to low, or when a trace is kept still at a same position for a long

while.

(3) Gradient of the trace
A freerunning trace may not be in parallel with the scale line due to a high magnetic
field or terrestrial magnetism. In such a case, adjust the trace with the menu-applied

function explained in Section V of this manual.

(4)  Scale illumination
The graticule lines can be illuminated as desired by rotating the SCALE ILLUM control

on the front panel. For photographing a waveform with the scale graticules, adjust the

control to obtain required brightness.

(5) Intensity modulation (Z-axis input)
Intensity can be modulated by applying a signal to the Z AXIS INPUT connector on the

nel. The Z axis signals must be time-related to the displayed waveform for obtaining
rear panel.

a stable presentation on the CRT.

4-1



Operation

The voltage amplitude of the signal required for intensity modulation depends on the
setting of the INTEN control. At normal intensity level, a 5V peak-to-peak positive signal

will produce a visible modulation in brightness.

(6) Calibrator

(CAL output)

The CAL terminal on the front panel provides 0.3 Vp-p positive square-wave output
with frequency of approximately 1 kHz. The output signal is used for checking deflection
coefficient of the vertical axis or for adjusting probe compensation. The signal source
impedance of this output is less than 100 ohms. When connecting a probe to the CAL
terminal, be sure to connect the ground lead of the probe to the measuring earth terminal
beneath the CAL terminal.

(Scale factor correction)

If the CAL terminal is pressed with the CH1 probe tip connected to the terminal for
about one second or longer, the oscilloscope automatically detects the attenuation ratio of
the probe to correct the deflection coefficient to be read directly. Note that all the other

channels are corrected at the same time assuming to have the same type of probes.

(7) Balance compensation

This function automatically adjusts the attenuator balance, DC balance, and
VARIABLE control balance. Press the SELECT key to call the MAIN MENU, select DC
BALANCE on the menu with the | or | key, and press the SELECT key again to activate the
function.

(8) Drift compensation of the ground cursor lines

The drift of the ground cursor lines can be automatically compensated. Use this
function for more accurate result before performing measurement with such cursor
measurement functions as VOLTAGE, PEAK, or GROUND LEVEL.

Select SELF CAL on the CURSOR menu to bring a —— mark on the CRT. Position the
CH1 and CH2 trances on the -~ mark and press the SELECT key to activate the function.

4-2
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4-3 PANEL FEATURES

Explained in this Paragraph are keys,

lights. The explanation together with figures

controls, connectors, terminals, and indicator

will be given for each section as shown below.

Page
b-4
4-6
4-9
b-14

Section Figure

CRT section Fig. 4-2

Vertical axijs Fig. 4-4

Horizontal axis Fig. 4-5

Rear panel Fig. 4-6
N

100MHz Oscilloscope  VP-5516A

Panasonic

|
CRT section

-

o it paae
cuncrs  seusana (@B Lty

LXe,

w_

e LR v o uku,

Horizontal axis

o LR Y
.
- = W i int
i ans, azm
PR v e et o

0. e

Vertical axis

Fig. 4-1 Front Panel



Operation

‘Panasonic "~ {00MHz Oscilloscope  VP-5516A

Fig. 4-2 CRT Section

Controls power to the instrument. The light on the upper right of the switch
turns on to indicate the power is supplied.
(2) CHARACTER (outer) .....
Controls intensity of characters displayed on the CRT. Rotating the control
clockwise increases brightness. Rotating it counter clockwise decreases
brightness until it is fully rotated to stop the readout display function. To stop
the readout function will eliminate flicker of readout characters.
(3) A INTEN (inner) .....
‘ Controls brightness of the trace on the CRT.
() SCALE ILLUM (outer) .....
ek Controls graticule illumination. Rotating it clockwise increases brightness.
@ “FOCUS (inner) .....

S Adjusts display ‘for optimum definition.
X’ «#SEP (outer) ...:.

Adjusts the vertical position of the B sweep in the ALT display mode.
Ineffective in other display modes.

(@) B INTEN (inner) .....
Controls brightness of the B sweep in the display mode ALT or B.

| SE—
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—

@ — B POSITION (dual)

nnnnn

Control the horizontal position of the trace. The inner knob is used for fine
adjustment.

(9 CALO0.3v.....

Provides 0.3 vp-p Square-wave output with frequency around 1 kHz. See
paragraph 4-2(5) for the scale factor correction.

Measuring earth terminal.
@ CRT screen .....

Displays waveforms together with various kind of readout shown in Fig. 4-3.
_ B SLOPE(<§f}
B SOURCE
—— B TIME/ DIV
B COUPLING
A UNCAL
A TIME/DIV
A COUPLING
V2 cursor value
T

! A 1 BH =

V1 cursor value
T1, T2 cursor value

Lo

A SOURCE

|
{

+ |

R mj

a sLopE (:1)

1

'

1

1

1

'

1

|

: Channel selection
4/ for cursor function

, , CHZ A or B sweep selection
')LMBB .00ns UQCUR.,\ for cursor function

! ync_ C1lu. , bv Cursor selection
/ }’w‘ J‘\ CH4 VOLTS,/DIV
CH3 VOLTS,/DIV
CH2 VOLTS/DIV, input coupling

1
|
1
: 1
ik

CH2 UNCAL
CH2 polarity inversion
L CHI1 VOLTS/DIV, input coupling
LCHl UNCAL
L Bandwidth limiter
'— DELAY TIME

Fig. 4-3° CRT Readout
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Fig. 4-4 Vertical Axis

@2 INPUT CHI[X].....

Input connector for CHI deflection signals or X-axis deflection in the X-Y mode
of operation.
@ INPUTCH2.....
‘ [Input connector for CH2 deflection signals or Y-axis deflection in the X-Y mode
of operation.
@® INPUT CH3.....
The same function as ({3 for CH3.
@ INPUT CHb.....
The same function as ({3) for CH#,
@@ 'VOLTS/DIV .....
Selects vertical deflection coefficient of CH4.
(®) 1 POSITION ...
Controls the vertical position of CH4 trace.
@® VOLTS/DIV .....
‘The same function as @ for CH3.
@ | POSITION ...
Adjusts the vertical position.of CH3 trace,
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Operation

@0 AC-DC-GND .....

Selects method of coupling input signal to the vertical deflection system.

AC, DC .....
A key for selecting AC or DC coupling.
Pressing the key turning the AC light on selects the AC coupling. DC component
of input signal is blocked. Low frequency limit (-3 dB point) is about 4 Hz. Note
that square wave display below 1 kHz shows noticeable sag. Pressing the key
turning the DC light on selects the DC coupling. All the frequency components

of the input signal are coupled to the vertical deflection system.

Pressing the key turns the AC or DC light off t;:) select GND. The input circuit
is grounded (does not ground the applied signal).
FINE x2 MAG .....
Pressing the key turning the key light on halves the deflection coefficients of all
channels by expanding center +2 divisions of the display to full screen vertically.
Pressing the key again turns off the key light and the magnification is released.
VOLTS/DIV esses
Selects VOLTS/DIV for CH2 by rotating the control.
BW LIMIT .....
Limits the bandwidth of complete vertical deflection system. Pressing the key
turns the key light on to set the bandwidth to less than 20 MHz.
CH2 POLARITY .....
Inverts the CH2 display. Pressing the key turns the key light on and INVERT is
selected. Pressing the key again turns the light off and NORM is selected.
VARIABLE .....
Provides continuously variable uncalibrated deflection coefficient of CH2 to at
least 2.5 times setting of the VOLTS/DIV.
| POSITION .....
Controls the vertical position of CH2 trace.

4-7



@) VERTICAL MODE .....
Selects vertical mode of operation. '
The CHI through CH4 keys with the light turned on indicate that the channe| are
activated. Pressing the key again cancels the mode.

CHL vesss

Displays the CHI signal on the CRT.
CH2 vass

Displays the CH2 signal on the CRT.

ADD sisy,
CHI and CH2 signals are algebraically added and the algebraic sum is displayed
on the CRT.

CHY wuens

Displays the CH3 signal on the CRT.
CH“ ssess

Displays the CH#& signal on the CRT.
CHOP, ALT e

Pressing the key turning the light on selects CHOP mode. It is a multi-trace
display of signals on all the activated channels. Channel switching is made at a
repetition rate of about 500 kHz. This mode is used for measurement in slower
sweeps.

Pressing the key again turns the light off and ALT mode is selected.
multi-trace display of signals on all the activated channels.
between channels at the end of each sweep.

It is a
Display is switched

This mode is used for measurement
in faster sweeps. This key is disabled when a single-trace or ADD alone is
selected.

VARIABLE .....
The same function as @ for CHI.
@9 ‘POSITION

The same function as 26 for CHI.
@0 VOLTS/DIV .....

The same function as @2 for CHI.
@) AC-DC-GND .....

The same function as @ for CHI.

-
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Fig. 4-5 Horizontal Axis

32 to 35 DISPLAY MODE .....
Select horizontal mode of operation.

32 A/AINTEN .....
Pressing the key turning light A on displays a waveform by the A sweep. The B
sweep is inoperative.
Pressing the key again turning light A INTEN on displays a waveform by the A
sweep. The intensified portion of the trace indicates the sweep duration of the B
sweep which corresponds to the portion to be magnified by the delayed sweep.

33 ALT/B.....
Pressing the key turning light ALT sets the alternate display mode between the
A and B sweeps. In this mode, the A and B (delayed) sweeps can be switched and
displayed alternately on the CRT.
Pressing the key again turning light B on displays a waveform by the B sweep.
The A sweep determines the delay time.

GY 3D/X-Y e
Pressing the key turning light 3D displays the B sweep waveforms overlapped
with a time lag between each sweep.
Pressing the key again turning light X-Y sets the VP-5516A as an X-Y

oscilloscope.
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3

T,

X10MAG .....
Pressing the key turning the light on decreases 10 times the sweep tirne
coefficients of the A and B sweeps by expanding center division of the disp|ay,
Pressing the key again turns off the light and the magnification is released.

B LEVEL: ssses

Selects trigger level for the B sweep. This control is ineffective whep
FREERUN key @ is on.
A VARIABLE .....

Provides continuously variable A sweep time coefficient to at least 2.5 times
setting of the TIME/DIV. The sweep time coefficient is calibrated at the CAL

position (when the control is rotated fully clockwise).
A LEVEL: wes

The same function as 36 for the A trigger level. This control is ineffective
when the FIX key @ is on.

B TRIG COUPLING .....
Determines method of coupling B sweep trigger signal. Pressing the ¥ key turns

the lights on sequentially from the top to the bottom. Pressing the A key turns

the lights on sequentially from the bottom to the top.
AC *enee

Rejects DC component and attenuates signals below about 30 Hz.
AC-HF .....

Rejects DC and attenuates signals below about 100 kHz.

Rejects DC and attenuates signals below about 30 Hz and above about 50 kHz.
TV(V) .....

Separates the TV horizontal sync signal from the TV signal and feeds the
separated signal to the trigger circuit.
DC essss

Trigger signal is directly connected to the circuit.
B SOURCE esene

Selects source of B trigger signal. The 4 and ¥ keys function the same as for

NORM .....

The trigger signal is obtained from the displayed channel(s).
CH]. avcee

The trigger signal is obtained only from the CHI input signal.



Operation

CHZ ..

The trigger signal is obtained only from the CH2 input signal.

The trigger signal is obtained only from the CH4 input signal.

&) A TRIG COUPLING .....
Determines method of coupling A sweep trigger signal. The same function as
B9 except TV(V) is as explained below.

Feeds the separated TV vertical sync signal with field selection facilities to the
trigger circuit.
2 A SOURCE .....

Selects source of A trigger signal. The same function as except LINE is as
explained below.
LINE ssese

The trigger signal is obtained from a sample of the mains power line voltage
applied to this instrument.

3 FREERUN .....
Switches between triggered sweep and freerun sweep of the B sweep operation.
When the FREERUN light is turned on, the B sweep runs immediately following
the delay time.
Pressing the key turning the light off causes the triggered sweep. The B sweep
will not run until a trigger pulse is received after the delay time.

&% SLOPE +/- «....
Selects the B trigger slope. Pressing the key turning the light on the sweep can
be triggered from negative-going portion of trigger signal. Pressing the key
again turning the light off the sweep can be triggered from positive-going
portion of trigger signal.
For TV signals, the key selects the first field at its + position, and the second
field at its - position.

@) FIX .....
Switches the A triggering between "Auto Fix" and normal. Pressing the key
turning the FIX light on selects the "Auto Fix" triggering which causes the A
sweep to be automatically triggered for signals over a certain level.
Pressing the key turning the light off causes the normal triggering in which a
trigger level is to be adjusted by the A LEVEL control @ .

4-11
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SLOPE +/- ..... f he A
Selects the A trigger slope. The same function as @ ar e f Sweep:
AUTO RANGE .....

Pressing the key turning the light on initiates the auto ranging or autq set

operation. . ki .
To release the auto ranging operation, press the key again making the light off.

The key is automatically turned off after performing the auto set operation. Seq

paragraph 4-5 for details.

MAIN A SWEEP .....
Pressing the key turning the light on enables the TIME/DIV OR SHIFT knob
to select the A sweep time coefficient (TIME/DIV range).

TIME/DIV OR SHIFT .....
A multi-purpose rotary knob to control the functions assigned by keys , 50
and 6.

DELAYED B SWEEP .....
Pressing the key turning the light on enables the TIME/DIV OR SHIFT knob
to select the B sweep time coefficient (TIME/DIV range).

DELAY/CURSOR s
Pressing the key turning the DELAY light on enables the TIME/DIV OR SHIFT
knob %9 to set the sweep delay time in the range from 0.5 ps to 5 s.
Pressing the key again turning the CURSOR light on enables the knob to shift the
cursors.

b ,=,—>keys ...
Four arrow keys used for shifting the cursors. = and — keys are used for coarse

control of the sweep delay time. | and | keys are used for item selection on a
menu.

SELECT key .....

Pressing the key in normal measurement mode will cause the menu mode and
display the MAIN MENU on the screen,

The key is used for various selection purpose in the menu-applied functions. See
Section V for details.

HOLDOFF .....

Provides continuous control of holdoff time between sweeps to permit the stable
display of a complicated repetitive waveform.
control fully clockwise to NORM.

. e
For normal operation, turn i




Operation

63 to 57 SWEEP MODE .....
Select or indicate A sweep operation mode.

55 TRIG'D/READY .....
A green light. In the single sweep mode the light turns on to indicate the
oscilloscope is waiting for a trigger signal (READY).
In other sweeps, it indicates that the A sweep is triggered (TRIG'D).

56 SINGLE .....
Pressing the key turning the light on causes the single sweep mode and allows the
key to be used as a reset key.

57 AUTO, NORM .....
Pressing the AUTO key turning the light on selects AUTO sweep mode. In a
trigger condition, a stationary waveform is displayed. When there is no trigger
signal or the triggering level is off, sweep freeruns to produce a bright reference
trace. Pressing the NORM key turning the light on select NORM sweep mode. A
waveform is displayed on the CRT only in a triggered condition. When there is

no trigger signal or when the triggering level is off, no trace will appear.
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Fig. 4-6 Rear Panel Note: Actual design is different
from this picture for the

improvement of performance.

(1) CH2SIG OUT .....
Output terminal for the CH2 signal.

(2) AGATE..
Output connector providing a positive rectangular pulse coincident with the A
sweep.

(3) BGATE ...
Output connector providing a positive rectangular pulse coincident with the B
sweep.

(&) Z AXIS INPUT .....
Input connector for intensity modulation of the CRT display.

(5) MAINS INPUT .....

Inlet socket for power cable.

() FUSE ...
Fuse holder provided with a 1.6A fuse.
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4-4 ORDINARY OPERATIONS
(Vertical axis)
(1) VERTICAL MODE keys
CHl, CH2, CH3, CHY ..
Assign channel(s) to be activated.
For multi-trace operation, select ALT or CHOP explained below.
ALT (alternate) .....
Produces a multi-trace display that alternates between activated channels with
each sweep. Although the ALT mode can operate in all sweep time ranges, it is
suitable for measurement in faster sweeps (time coefficients 0.2 ms/div or less).
CHOP (Chopped) .....
Used in the multi-trace operation for slower sweeps (time coefficients 0.5
ms/div or greater), or for multi-trace single sweep operation. Display is
switched between activated channels at about 500 kHz rate independent of
sweeps. The NORM setting of the trigger signal SOURCE selector is not
available.
ADD (Algebraic Addition) .....
Displays the sum or difference of the CHI and CH2 signals.
Note the following points:
(a) Do not exceed the input voltage rating of the oscilloscope.
(b) Do not apply voltages that exceed an equivalent of about eight times the
VOLTS/DIV setting.
(c) Set the vertical position controls of both CHl and CH2 so that the trace of
each channel will be placed as nearer to the center of the CRT as possible
when viewed in either CHl or CHZ2 single-trace setting.

(2) Input signal connections

The 10:1 probe provided with the oscilloscope is the most convenient means for
applying signals to the oscilloscope. Although the probe attenuates a signal by 1/10, it
offers a high input impedance of 10 MQ. Moreover, the low-frequency response in the AC
coupling expands to about 0.4 Hz (-3 dB).

To obtain the best high-frequency response employ a coaxial cable to introduce the
signal to the INPUT connector and terminate the cable at both ends with the characteristic

impedance of the coaxial cable.

For a low-frequency measurement, lead wires can be used to connect signals. In that
case, however, use shielded wires to avoid induction from outside.
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(3)  Input coupling (AC-DC-GND)

The DC coupling is used for most applications. The AC couplin
ent.

g can be used if the pc

component of the input signals is much larger than the AC compon

: : acitor |
In the AC coupling, the DC component of the signal Is blocked by a cap | l r in the
in circu Th Hz i AC position.
input circuit. e low-frequency response falls 3 dB at about 4 Hz in the position

input of the oscilloscope by

The GND setting provides a ground reference at the
holding the input circuit at ground potential. The signal applied to the INPUT connector js

internally disconnected but not grounded.

(4) Deflection coefficient

The deflection coefficient is determined by the attenuation factor of the probe, the
VOLTS/DIV readout value, and the setting of the VARIABLE control. The calibrated
deflection coefficients indicated by the VOLTS/DIV readout apply only when each
VARIABLE control is set to the CAL position. The VARIABLE controls provide variable,
uncalibrated vertical deflection between the calibrated settings of the VOLTS/DIV switches.
They also extend the uncalibrated deflection coefficient to about 12.5 V/DIV in the 5 V/DIV

range.

(5) 20 MHz bandwidth limiter

The BW LIMIT key limits the frequency bandwidth of the vertical axis to below 20
MHz. This limitation prevents the interference from unwanted high-frequency signals
involved in the measurement of low-frequency signals. Pressing the key turns the light on
and the bandwidth is limited to below 20 MHz. Pressing the key again turns the light off to
cancell the limitation and the frequency bandwidth returns to FULL (the full bandwidth
capabilities).

(Triggering)
(1) Trigger signal SOURCE selector
Selects as a horizontal sweep trigger signal the trigger signal derived from signals
applied to the vertical axes.
The SOURCE selector functions as follows.
CHI to CH4:
Only a signal derived from the selected channel is used as the trigger signal.
NORM:
The trigger signal is obtained from the displayed signal. For single-trac®

displays of each channel, the NORM selection pravides the msst con venient
operation.
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LINE (A SOURCE only):
The trigger signal is obtained from the mains power line. It is useful when the

input signal is time-related to the mains frequency.

The following table shows the combination of the SOURCE selector with the
VERTICAL MODE keys.

V. MODE

T. MODE CHI CH2 | CH3 | CH4 | ALT CHOP| ADD

CHI

CH2

CH3

X X X | X

CH¢4

X X[ X X] X

X
X
X
X
X

XX X X| X
X X | X X | X
X X X XX
XX X X| X

NORM (Note)

T. MODE indicates the trigger signal SOURCE selector and V. MODE indicates the
VERTICAL MODE keys.

X:  Available
Note: Does not indicate the time relationship between the signals.

(2) Trigger signal COUPLING selector
AC: This coupling is used in most applications. Since the trigger point depends on the
average voltage level, random trigger pulses may cause unstable display. In such
cases, use DC coupling.

AC-HF:
Useful for providing a-stable display triggered only by the high-frequency

components of the trigger signal.

AC-LF:
Useful for providing a.stable display of a complex waveform triggered only by
the low-frequency components of the trigger signal.

TV(H), TV(V):
For display TV video signals. The detailed description is given in Paragraph (12)

on the later page.
DC: Effective for low-frequency signals that would be attenuated if AC is.selected.

Also effective for low-repetition rate signals.
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(3)  SLOPE +/-

; t the pOSitive"g
Selects to start the sweep either a the light off selects + (plus) to start

oing portion or negative-going

portion of the trigger signal. Pressing the key turning

; rigger signal. Pressing th
the waveform on the CRT at the positive-going portion of the trig8 5 e

- race at the negative-goin
key again turning the light on selects - (minus) to start the t g

: iald while selecting - in tur
portion. For TV signals, selecting + in turn selects the first fiel "

selects the second field.

(4) LEVEL controls

. i i d.
Set the voltage level for the trigger signal at which the sweep is triggere If the

o : the waveform. If it i
control is set in the + region, the sweep starts at a P051t1ve Polnt on 1S

. i aveform.
set in the - region, the sweep starts at a negative point on the W

(5) HOLDOFF control o .
Useful for the waveform measurement of a portion of the aperiodic pulse train as

shown in Fig. 4-7.

1 2 3 4 1 2

Input pulse train M\__ﬂ_ﬂ__ CRT display

Sweep ] 7

~ Holdoff time §

Adjust L
Sweep /\_M ﬂ._ﬂ_

Holdoff time

Fig. 4-7 HOLDOFF Function

Rotating the HOLDOFF control counterclockwise prolongs the holdoff time. Since the

longer holdoff time provides the darker traces, rotate the control fully clockwise to NORM
position for general waveform observations.
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(Horizontal axis)

] (6) A SWEEP MODE
AUTO:

I The AUTO setting provides a stable display when the A trigger LEVEL control is
correctly set and a trigger signal is available. The TRIG'D light indicates when
the A sweep is triggered.

I When the trigger repetition rate is less than 50 Hz, or in the absence of an
adequate trigger signal, the A sweep freeruns to produce a reference trace. In

I general, the AUTO setting is used for most applications.

NORM:

I Operation in the NORM setting is the same as in the AUTO setting when a
trigger signal is applied. However, when a trigger signal is not present, the A

] sweep remains off and there is no display. The TRIG'D light indicates when the
A sweep is triggered.

l This mode is used to display signals with repetition rates below 50 Hz, or when it

! is desirable to obtain no trace in the absence of a trigger signal.

SINGLE:

——e

When the signal to be displayed is not repetitive, or varies in amplitude, shape or
time, the single sweep feature is used. The single sweep mode can also be used
to photograph a non-repetitive signal.

To use the single sweep mode, first make sure that trigger circuit will respond to
the event to be displayed. Set the A SWEEP MODE selector to AUTO or NORM
and obtain the best possible display in the normal manner. Then, press the

SINGLE key. The READY light will be on indicating that the sweep generator

has been reset and is ready to produce a sweep. The next trigger pulse initiates
the sweep and a single trace will be presented on the screen. After this sweep is
complete, the READY light goes out and the A sweep generator is locked out
until reset. |

To prepare the circuit for another single sweep display, press the SINGLE key
again.

Note that the single sweep trace may sometimes have noticeable drop-out
portions caused by the readout characters depending on the sweep speed. To
avoid it, rotate the CHARACTER control fully counterclockwise to stop the

readout display fucntion.
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() Sweep TIME/DIV

The selected sweep time coefficients for the A and B sweeps are shown jp y,_ C

readout. Selection is made by rotating the TIME/DIV OR SHIFT knob with the MAIN
SWEEP key turned on for A sweep, or the DELAYED B SWEEP key turned on for iy
The A sweep is calibrated only when the A VARIABLE control is turned fully Clockwjsq F
CAL position. The uncalibrated state is shown in the readout with a >mark to the jog, of o

sweep TIME/DIV value.

To obtain the most accurate result in time measurement, perform measuremen Within

the 8-division range at the center leaving | division each on both the right and left ends (se
e
Fig. 4-8),

ST ETETE STUEE U u
T T +t HH

Iurd SN S SR o
e

- —

Area used for accurate time measurements

Fig. 4-8 Graticule on the CRT

(8) Sweep magnification x10 MAG

The sweep magnifier expands the sweep 10 times. To use the magnified sweep, first

move the portion of the display to be expanded to the center of the graticule. Pressing the

%10 MAG key magnifies the waveform of | division at the CRT center to 10 divisions on the
horizontal graticule.

The x10 MAG light turns on and the TIME/DIV readout changes the
value to 1/10.
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(9) DELAYED B SWEEP

Fig. 4-9 Operation of Delayed B Sweep

The B sweep is operable when A INTEN or B mode is selected with the sweep DISPLAY
MODE keys. The delay time is controlled by the TIME/DIV OR SHIFT knob with the DELAY
key turned on, and is shown in the CRT readout following letters DLY. The B sweep acts as
the delayed sweep.

Fig. 4-9 a) shows an example of waveform obtained on the CRT when A INTEN is
selected. In the figure, the time from the start of the A sweep to the intensified portion is
the delay time (DLY). The intensified portion on the trace in figure a) is produced by the B
sweep. The time length of this portion is given by the time determined by the B sweep.

When the B key of the sweep display mode is selected, only the intensified portion of
the figure a) is magnified on the CRT as shown in Fig. 4-9 b). The sweep time coefficient is
shown in the CRT readout following letter B.

(10) B sweep triggering level

(a) Pressign the FREERUN key turning the light on sets the oscilloscope in the state
shown in Fig. 4-10 a) and b) (B starts after delay time).
The B sweep starts immediately after the delay time.

(b) Pressing the FREERUN key turning the light off and turning the B LEVEL
control for normal triggering operation sets the oscilloscope in the state shown
in Fig. 4-10 a') and b") (B triggerable after delay time). The B sweep starts with
the first trigger signal after the delay time. In the setting of Fig. 4-10 a'), the
intensified portion appears to jump between positive slopes of the display by
rotating the delay time control knob. The display jitter is minimized in this

mode of operation.
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r signal sources different from each

corresponding to the desired channel.

this type of operation.

DLY4 QZIEB_-T‘ :

URMEE e f e )
(B starts after delay time) (B triggerable after delay time)
(FREERUN key is on) (B LEVEL control: normal triggering state,

FREERUN key is off)

Fig. 4-10 B Sweep Modes

(11) ALT (alternate A and B) display mode
Pressing the ALT key of the sweep DISPLAY MODE turns the light on to select the

alternate A and B sweep display. The A sweep with an intensified portion will be alternately
displayed with the B sweep as shown in Fig. 4-10.

The SEP (separation) control provides for vertical positioning of the B trace with
respect to the A trace only in this alternate display mode.
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(12) TV signal displays

Television composite video signals or composite sync signals can be stably displayed
with horizontal and vertical sync separator circuits within the instrument. The composite
signals with normal polarity (picture positive, sync negative) are observed with any channels.
However, for reversed video signals it is required to apply an external composite video or
sync signal with negative sync polarity to CH3 or CH4, and to select the trigger source of
the applied channel. The polarity inversion feature of CH2 is not effective for this purpose

since it does not change the polarity of the trigger signal but inverts merely the display on
CRT screen.

Set A and B Trigger COUPLING selector at TV(V) and TV(H) respectively.

A TV field-rate signal is displayed by triggering operation of A sweep. The "FIX" and
"AUTQO" features are also available. Set the A sweep TIME/DIV at 2 ms, and two fields can
be observed by rotating the A VARIABLE control. Select faster A sweep speed to observe a
portion of vertical sync pulse in detail. To change the field that is displayed, set the A
SLOPE key at + (light: off) for the first field and at - (light: on) for the second field.

A TV line-rate signal is displayed by triggering operation of B sweep. Set the B sweep
TIME/DIV at 10 ps and select the desired line to be displayed so that the line is intensified
with the Sweep DISPLAY MODE set to A INTEN. Then set the mode to B. Select faster B
sweep speed to observe a portion of the line in detail. Although a stable, jitter-free display
is obtained by setting to "B triggerable after delay time" mode, the observable portion is
restricted to the front edge of the horizontal sync pulse. Use, therefore, the "B starts after

delay time" mode for selecting any desired portion to be displayed.

%10 MAG function may be employed any time. The HOLDOFF control can be used to
obtain clearer display avoiding the duplicated waveform caused by the interlaced scanning in

conjunction with the adjustment of the A sweep time coefficient.

(13) X-Y operation

Turn on the X-Y light of the sweep DISPLAY MODE with the VERTICAL MODE
selecting CH2, CH3, or CH4. The horizontal (X-axis) deflection is provided by the signal
applied to the CHI INPUT connector. The X-axis positioning is made with the horizontal
POSITION control.

The vertical (Y-axis) deflection is provided by the signal applied to the CH2 INPUT

connector. Now the instrument can be used as an X-Y oscilloscope.

To obtain dual-trace X-Y display or the triple-trace X-Y display, add CH3 and CH&
with the VERTICAL MODE selector.
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The deflection coefficients of the X- and Y-axes are

VOLTS/DIV.

Table 4-1 shows the combination of CHI and other channel or chann

types of display.

calibrated to each value of

els to obtain three

Table 4-1
Single-trace X-Y | Dual-trace X-Y Three-trace X-Y
X-axis | CHI XX | X X | X| X X
CH2 | X X | X X
Y -axis CH3 X X X X
CH¢Y4 X x | X X

4-5 AUTO RANGING

(General)

The auto ranging function of the VP-5516A oscilloscope produces an easy-to-observe

waveform on the CRT in response to the amplitude and frequency of the input signal.

Setting of the vertical deflection coefficient and sweep time coefficient are automatically

carried out according to the amplitude and frequency of the CHIl and CH2 input signals.

The function is helpful in frequent observation of the signals having unknown amplitude and

frequency.

Auto ranging performed on a sine wave input.selects: -

The highest sensitivity range to display a waveform not exceeding 8 div. .....
for CHI and CH2.

The fastest sweep range that allows at least one period of waveform to be

displayed on the CRT

for A sweep.

(The oscilloscope may, however, selects a range one step lower than the above

under some operating conditions.)

Auto ranging is performed for both vertical deflection coefficient and sweep time

coefficient, but it is also possible to have it performed only for either one.
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The range is automatically selected only once upon the establishment of triggering on
the oscilloscope, and the auto ranging will not take place while the triggering state lasts.
Manual operation is available if any range selection is required during this time. Auto
ranging requires the condition that the oscilloscope is triggerable, and that it must be

changed from non-triggered to triggered state.

The oscilloscope provides two kinds of auto ranging as discussed below.

(1) Normal auto ranging
Setting the AUTO RANGE key on causes the ranges to be automatically selected every
time the oscilloscope is triggered by an input signal. This is suitable for observing various

signals by moving the probe from a test point to another.

(2)  Auto setting

Setting the AUTO RANGE key on causes the auto ranging to be canceled (the AUTO
RANGE key turned off) after the range was automatically selected upon triggering on an
input signal. No more auto ranging takes place upon any triggering till the AUTO RANGE

key is turned on again.

This function allows the user to simplify the operation of displaying the signal before
starting the observation of signals having unknown amplitude and frequency.

(OPERATION)
(1) Preparation
Before starting auto ranging operation some preliminary steps are required. Follow

the procedure below.

1)  Selecting conditions on the menus as for:

a. whether auto range or auto set function is set,

b. whether auto range selection is made for both the vertical deflection
coefficient (VOLTS/DIV) and sweep time coefficient (TIME/DIV) or either of
the two.

The menu selection procedure is summarized below. (All menu items are

explained in paragraph 5-10.)
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ss the SELECT key:

{

(Primary menu) MAIN MENU
Select AUTO RANGE MODE

U

AUTO RANGE MODE

Pre

(Secondary menu)

(Normal auto ranging) (Auto setting)

Select AUTO RANGE Select Aé’l'o SET

(Tertiary menu) AUTO RANGE (Tertiary menu) AUTO SET
® (Auto ranging for V and T) = (Auto ranging for V and T)

Select VOLTS/DIV and TIME/DIV Selects VOLTS/DIV and TIME/DIV
® (Auto ranging for V only) = (Auto ranging for V only)

Select VOLTS/DIV Select VOLTS/DIV
= (Auto ranging for T only) ® (Auto ranging for T only)

Select TIME/DIV Select TIME/DIV

Press the SELECT key Press the SELECT key

Note

V stands for vertical deflection coefficient and T stands for sweep time

coefficient.

2)  Setting other conditions

a. Select the vertical channel to be used.

b. Adjust the vertical and horizontal position to place the trace at about the
center of the CRT.

c. Select the trigger coupling as required.

d. Turn off the x10 sweep magnification

e. Set each VARIABLE control at CAL position.
f.  Set the HOLDOFF control at NOR M.

g. Select A sweep tentatively for the sweep display mode.
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(2)  Starting auto ranging
Press the AUTO RANGE key on the panel to on. Now, AUTO is selected for the A
sweep mode, the input coupling of the vertical channel being used is switched to AC, and

auto ranging starts.

In the auto ranging operation the trigger signal source is selected to suit the vertical

channel in use, and the triggering is set in the AUTO FIX mode.

So far as the input signal under measurement satisfies the required condition for auto
ranging, the ranges are automatically selected and the waveform is displayed on the CRT.

The manual panel operation is now enabled again.

When AUTO SET is selected on the menu, the auto range operation is completed upon
displaying of the waveform on the CRT. The AUTO RANGE key is turned off.

When AUTO RANGE is selected on the menu instead of AUTO SET, the AUTO RANGE
key remains turned on to repeat the same operation; the range is automatically selected

again to display the waveform on the CRT upon another triggering.

(3) Canceling auto ranging
In the auto set operation the function will automatically be canceled as discussed

above.

In the normal auto ranging operation pressing the AUTO RANGE key turning the light

off canceles the function.

[Notes]
(1) VARIABLE controls
Rotate the CHI and CH2 VARIABLE controls and the A VARIABLE control of the A

sweep fully to the CAL position. If these controls are set at uncalibrated position,
the auto ranging works in a narrower range. Use the VARIABLE control, if
necessary, after the completion of the automatic range selection.
(2) x2 magnification of the vertical axis

The x2 magnification cannot be turned on or off automatically. Auto ranging works
on the result of manual selection of the x2 magnification; the deflection coefficient
will automatically be selected from 2 mV/div to 5 V/div ranges with the FINE x2
MAG key turned off and from the magnified ranges of 1 mV/div to 2.5 V/div with
the key turned on. The selected range will be displayed in the CRT readout.
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me axis

(3)  x10 sweep magnification of the ti _
turned on or off automatically. Auto rangin

The x10 magnification cannot be

£ieati i agnificati
works on the waveform before magnification even if mag lon has been

executed. If x10 MAG key is turned on manually, the waveform obtaineqd afte

auto ranging will be magnified by ten times to be displayed on the CRT, The

CRT readout displayes the resultant sweep time r

displayed on the CRT. xI10 magnification may o
ded to turn off and execute magnification after the

ange for the waveform acCtua]y

be used optionally by Manyg|

selection, but it is recommen
range has been selected.

(4)  Available input signal range
Auto range operation accepts a signal in the range from 1 kHz to 30 MHz and |
mV to 40 Vp-p. For auto ranging for sweep time only, the available range wi be
widened to 50 Hz to 100 MHz. An input of about 2-div amplitude can cause one
triggering necessary for auto ranging.

(5) B sweep
When auto ranging is performed on the A sweep, the B sweep range
automatically determined so that the B sweep will be ten times faster than the A
sweep; the value of TIME/DIV of the B sweep will be 1/10 of the A sweep. The B
sweep, however, will not be faster than 20 ns/div. Auto ranging works to display
the waveform according to the A sweep independently of the B sweep. Since the
display on the CRT may vary with the DISPLAY MODE key setting, first select
either A or A INT[E:N to turn off the B sweep. Use the B sweep function, if
necessary, after the completion of the automatic range selection.

(6) Multi-trace operation
Auto ranging is also available in the dual-trace operation of the CH1 and CH2 on
the vertical axis. The trigger signal source for auto ranging will be selected
automatically in the sequence from CHI to CH2. After the completion of range
selection the oscilloscope reselect the trigger signal source selected before the
start of auto ranging. It is the CHI signal that displays on the CRT a waveform
having the specified number of cycles. Auto ranging is also available in the
triple- and quadruple-trace operation with CH3 and CH4. Note, however, that
the deflection coefficient ranges for CH3 and CH&4 can only be selected
manually.
In a multi-trace operation, displayed with specified number of cycles is the

signal applied to the channel having to smallest nymber (e.g. CHI in a quadruple-
trace operation of CHI to CHY4, or CH2 in a triple 2w
CH4).

(7) Others

Auto ranging is not available for the X

-trace operation of CH

-Y operation.
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SECTION V
MENU-APPLIED FUNCTIONS

5-1 INTRODUCTION

The oscilloscope has the following menu-applied functions.

(1)  CURSOR Measurements
The voltage cursor lines, ground level cursor lines and the time cursor lines on the
screen are used for measuring various voltage, time and phase values of the displayed

waveform. They are also applied to YES/NO judgment function.

(2)  SCALE FACTOR Correction
Corrects the attenuation factor of the probe to be used and allows the direct reading
of the vertical deflection coefficients and voltage cursor measurement values in the CRT

readout.

(3) LABELING

Gives desired labels to the waveforms being displayed.

(4) TRACE IDENTIFICATION
Provides ID labels for the displayed traces and the cursor lines. The labels follow the

movement of the traces and cursor lines.

(5) V-MODE (Selection of the relationship between the trigger signal source and verrical-

axis mode)
Selects whether the trigger signal source will be automatically determined or

arbitrarily determined.

(6) TRIGGER (Interlocked operation of the trigger coupling and trigger signal source of

the A and B sweeps)
Selects whether the trigger coupling and trigger source of the A and B sweeps are

interlocked or set independently.

(7) TIME/DIV (Interlocked sweep time for the A and B sweeps)
Selects whether the sweep time coefficients of the A and B sweeps are interlocked or

set independently.
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(8) AUTO RANGING

Automatically selects a deflection coefficient and/or a sweep time coefficient for

easy-to-obsereve waveform display in response to the input signal.

(9) BEEPER

Selects whether the beeper activates upon key entries and error detections. Also sets

the length of the beep sound.

(10) TRACE ROTATION
Adjusts the gradient of the trace if it is not parallel to the horizontal graticule lines.

(11) PANEL MEMORY (Setup programming)
Stores programmed front panel setups. Total of ten setups can be stored.

(12) DC BALANCE
Automatically adjusts the ATT balance, amplifier DC balance and VARIABLE control

balance.

Menus are used to make selection of the above-mentioned functions and setting up of
conditions for each function.
Fold-out pages, Appendix 1 "QUICK REFERENCE" and Appendix 2" MENU MAP" are

located at the back of this manual for easy reference.

5-2 MENU CONFIGURATION
The menus are configured as shown on the "MENU MAP". All the applied operations

start with the primary menu named MAIN MENU which is shown at the upper left on the

map and also shown in Fig. 5-2.

5.3 BASIC OPERATION OF THE MENU
The menu operation is made with the keys shown in Fig. 5-1. Key names are also given

in the figure.
T Key

SELECT Key

«—Key — Key

| Key

Fig. 5-1 Menu Operation Keys
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(1)  How to display the MAIN MENU
When using the instrument as an ordinary oscilloscope, pressing the SELECT key brings
the MAIN MENU on the CRT as shown in Fig. 5-2.

~luly

Fig. 5-2 MAIN MENU Display

(2) Item selection on the menu

An item selection arrow mark (=) is displayed to the left of an item on the menu.
Press the } or | key to shift the arrow mark till it points the desired item and press the
SELECT key. If the item has no secondary menu, the selection is completed and a function
is selected.” If the item has any succeeding menus, the secondary menu appears and another

item can be selected. In the similar manner, succeeding tertiary and quartic menus can be

obtained, and the desired item can be selected.

(3) How to return to the preceding menu
Place the arrow mark at QUIT on each menu and press the SELECT key. Now the

display is returned to the preceding menu.

Example: Place the arrow mark at QUIT on the CURSOR secondary menu and press
the SELECT key. Now the MAIN MENU (the primary menu) is back on the CRT.

(4) How to return to the state before the MAIN MENU is displayed
Place the arrow mark at EXIT of each menu and press the SELECT key. Now the
menu mode is canceled and the measurement mode is resumed.

5-4 MENU ITEM NUMBER
The menu items are numbered as shown below. On the menu map the numbers are
given at the upper left of each menu to show that the menu is obtained when the item of the

given number is selected.
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(l - N- N - N - Pq)
them number on the quartic menu
Item number on the tertiary menu

Item number on the secondary menu

L Item number on the primary MAIN MENU
Denotes the primary MAIN MENU

Example: (1-3) represents item 3 (LABEL) on the MAIN MENU indicating the item s

for introducing the secondary menu LABEL.

Note

The numbets are given only for explanation purpose and are not.shown on actual

menus.

5-5> CURSOR FUNCTION

(1)  Cursor display
Eight types of cursors are available and their displays are given in Fig. 5-3.

$ CH2A
N\ T1CUR

Fig. 5-3 Cursor Displays

@® TICUR (® CHI GND level
@ T2CUR ® B TRIG level
(® V2CUR @  CH2 GND level
@ A TRIG level V1 CUR

(2) Basic operation of the voltage and time cursor lines

Two voltage cursor lines (V1 CUR and V2 CUR) and two time cursor lines (T1 CUR and

T2 CUR) are used for most measurements. One of these four cursor lines can ber.selected

and moved on the screen. The selected one is indicated at the right bottom corner of the
CRT screen (e.g. TICUR in Fig. 5-3).
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| )

~y:

TINE DIV, \
DELAYED BHIFT, MAIR
sweEn *, weer
—_— R
- en. o ]
W i

®®

Fig. 5-4 Keys and Control to Move

D} key, @—-key, 3) | key, @»Key: Move the cursor lines in each direction.

—t = —

@ SHIFT knob: Moves a cursor line up, down, to the left, or to the right in fine steps
when the DELAY/CURSOR key (6) is pressed to turn on the CURSOR light.

i Clockwise rotation ------------- Moves a cursor up or to the right.
] Counterclockwise rotation ------ Moves a cursor down or to the left.
[ (3) Selecting a cursor line to be moved

Movable cursor lines can be re-selected from a cursor line to another by using the
arrow keys (1) to (%) and the SELECT key (5).

TIME/ DIV \ ’
i peLaves s .4
o L Al
@ = ® g swEEn ® dswees |
e Rl

4,

Fig. 5-5 Keys to Select a Cursor Line to be Moved

(a) V2 CUR--VICUR
Press SELECT key (5).
T2 CUR=--T1 CUR

() V1 CUR
“T1CUR Press — key @.
v2 CUR”
(¢) VICUR
T2CWR Press  — key ().
V2 CUR
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—_——

(d T1Cur
“vicur press | key -
T2 CUR

() T1CUR
V2 CUR Press } key @
T2 CUR™

(4)  Cursor value readout

The measurement values using cursors are indicated at the right top corner of the CRT
screen (e.g. V2, Vl and 4T in Fig. 5-3).

Note that the readout values are effective only for the designated channel and swee,
which are indicated just above the movable cursor indication at the right bottom corner o

the CRT screen. In Fig. 5-3, CH2A above TICUR indicates that CH2 and A sweep are
designated.

The channel and sweep designation can be modified by the VERTICAL MODE keys anq
DISPLAY MODE keys. Note in channel modification that the CHI or CHZ key must be

pressed twice in multi-channel operation mode.

The cursor value readout is obtained only when the VARIABLE control of the

designated channel or sweep is set to its CAL position.

(5) End of cursor measurement

To end the cursor mode, press and hold the SELECT key for more than one second.
Select EXIT on the menu and press the SELECT key.

(6) Menu item selection and operating procedure

(1-1) CURSOR (on the MAIN MENU )

Introduces the CURSOR secondary menu for selecting type of cursor application
among eleven items. '

(1-1-1) VOLTAGE (on the CURSOR menu)

Introduces the VOLTAGE tertiary menu for selecting type of voltage measurement
using the voltage cursor lines.

(1-1-1-1) GND-V (on the VOLTAGE menu)

Provides ground-level-referenced two-voltage (V1 and V2) measurement with thré®
cursor lines. See Fig. 5-6. Turn off the FINE x2 MAG function in this operation.
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a 2.4 Uy ﬂ',-J;"g': U
SO ORI (Data readout)

Fig. 5-6 GND-V Measurement

(I-1-1-2) A4V (on the VOLTAGE menu)
Provides voltage difference (4V = V1 - V2) measurement with two cursor lines. See

Fig. 5-7.

|a 18es | 0*1 lﬁ-93’ s (Data readout)

s ,ICquJRn tac

CH1nA
s e vicur
.6 upc )

Fig. 5-7 A4V Measurement

(1-1-2) TIME. 14T (on the CURSOR menu)
Provides time difference (4T = T2 - Tl) and 1/4T measurements with two time cursor

lines. See Fig. 5-8.

——(Data readout)

4T—]

Fig. 5-8 4T, 1/AT measurement
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nu)
(1-1-3) VOLTS. TIME. 1/4T (on the CURSCK -me menu for selecting type of
AT tertiary - of
Introduces the VOLTS. TIME. 1/

nd time cursor lines,
voltage and time measurement using both the voltage a

(9 .
)rr;},lrw
|

(I-1-3-1) GND-V (on the VOLTS. TIME- 1/4T menu)

Provides combined measurements of V1, V2 and AT with five cursor lines, Turn off the

FINE x2 MAG function in this operation.

(1-1-3-2) AV (on the VOLTS. TIME. 1/AT menu)

ith four cursor |j
Provides combined measurements of 4V, AT and 1/AT w r lines, See Fig,
5-9.

t 10ss |
WOKH R,

Fig. 5-9 AV,4T, 1/AT Measurement

(1-1-4) PHASE (on the CURSOR menu)

Introduces the PHASE tertiary menu for selectin

g type of phase measurement using
the time cursor lines.

(1-1-4-1) T-Y (on the PHASE menu)

Provides phase difference measurement

In degrees for a periodic waveform with two
time cursor lines.

rsor to measure phase difference from Tl

Fig. 5-10 shows two cursor lines for phase measurement
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\NEE;?D_CF: _ (Data readout)

getods -

]
| #

T 40 YO A
|

e Seeccns s s s e e ——
~ !

PUSHi ~ KEY
{ 16mvAC

[}
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'

]
a0

|
e
' -
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|
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(]

L

1

1

)

Fig. 5-10 T-Y Phase Measurement

(1-1-4-2) X-Y (on the PHASE menu)
Provides phase relationship measurement on a Lissajous figure (Y-axis leading value in
degrees relative to X-axis) with two time cursor lines. This is available only in the X-Y

mode of operation. Set the cursor lines Tl and T2 to match the left and right edges of a
Lissajous figure positioned at the center of the screen and press the } key. This sets the
readout value to 90.0 DEG. Then move T2 cursor toward the left until it matches the first

zero-crossing of the figure and read the readout value. See Fig. 5-11.

Note

When TICUR is assigned to be movable, T2 CUR tracks the T1 CUR movement.

Ignore in this case the movement of T2 CUR

(Data (| l b | -0DDBoee (Data
| readout) ¢ i ) [ | readout)

CHZ
TiCUR T2CUR

Fig. 5-11 X-Y Phase Measurement

(1-1-5) PEAK (on the CURSOR menu)
Introduces the PEAK tertiary menu, for  selecting, type of peak detection (i.e.

detection of both positive peak value V2 and negative peak value V1 for a waveform) with

two voltage cursor lines.
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The function is available only in a single-trace operation of either CHIL or CH2 wjy,

NORM trigger source selection.

(1-1-5-1) FULL (on the PEAK menu) .
Introduces the FULL quartic menu for selecting type of peak detection for an inpyt

signal within full horizontal area.

(1-1-5-1-1) TRACE (on the FULL menu)

Provides ever-tracing (periodically renewed) peak detection for currently applied input

signal. Fig. 5-12 shows an example of detected peaks.

A .5»-5.

TR (Data readout)
ANORH' DC i

Fig. 5-12 Peak Trace in FULL Mode

(1-1-5-1-2) MAX (on the FULL menu)
Provides maximum peak detection for all input signals and holds the value. Pressing

the SELECT key cancels the detected peak value and restarts the maximum peak detection.

(1-1-5-2) PARTIAL (on the PEAK menu)
Introduces the PARTIAL quartic menu for selecting type of peak detection within the
limited part of horizontal area (i.e. within the B sweep duration on the "A intensified by B"

display).

A INTEN is automatically selected in this mode.
(1-1-5-2-1) TRACE (on the PARTIAL menu)

Provides ever-tracing peak detection for a waveform currently displayed within the B
sweep duration. See Fig. 5-13.
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(LI Y A B PRI (Data readout)
~NORM | AC

ﬁlYl.?mEBmS
10wVAR

Fig. 5-13 Peak Trace in PARTIAL Mode

(1-1-5-2-2) MAX (on the PARTIAL menu)
Provides maximum peak detection for all waveforms appearing within the B sweep
duration and holds the value. Pressing the SELECT key cancels the detected peak value and

restarts the maximum peak detection.

(1-1-6) YES-NO (on the CURSOR menu)

Introduces the YES-NO tertiary menu for selecting type of YES/NO judgment ("OVER"
indication of detected peak value exceeding the limit set by the voltage cursor line). The
function is available only in single-trace operation of either CHI or CH2 with NORM trigger

source selection. Turn off the FINE x2 MAG function in this operation.

(1-1-6-1) FULL (on the YES-NO menu)
Introduces the FULL quartic menu for selecting the type of limit for judgment of an

input signal within full horizontal area.

(1-1-6-1-1) UPPER LIMIT (on the FULL menu)
Provides "OVER" indication with a beep for input signal having a peak value more

positive than the upper limit value V2. See Fig. 5-14.

A LBak | V2 19.29wv
. ”NORR+AC.

OVER
u V2CUR
10wVAC

Fig. 5-14 Upper Limit "OVER" in FULL Mode
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(1-1-6-1-2) LOWER LIMIT (on the FULL menu) | havi
: i avin
Provides "OVER" indication with a beep for input signa ing a peak value -

Negative than the lower limit value V1. See Fig. 5-15-

?ﬂggﬁsﬂc y vl =10.56av

Fig. 5-15 Lower Limit "OVER" in FULL Mode

(1-1-6-1-3) EITHER LIMIT (on the FULL menu)

Provides "OVER" indication with a beep for input signal having a peak value exceeding
either upper or lower limit (more positive than V2 or more negative than VI1). See Fig. 5-16.

Vicus

Fig. 5-16 Either Limit "OVER" in FULL Mode

(1-1-6-2) PARTIAL (on the YES-NO menu)

Introduces the PA t
o rc; : f‘; ) RTIAL quar.uc MENU for selecting type of limit for judgement within
the hmlté part of horizontal area (i.e. within the B sweep duratj WA ified by
B" display). | on on the "A intensifie

bl

5L12¢
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(1-1-6-2-1) UPPER LIMIT (on the PARTIAL menu)
Provides the upper limit judgment for a waveform displayed within the B sweep
duration. See Fig. 5-17.

8 lms’ A Bws vZ 19.84wmv
"NORN AC  ”NORMAC ;

OVER
© DLYl. 2050ns
10mVAC

Fig. 5-17 Upper Limit "OVER" in PARTIAL Mode

(1-1-6-2-2) LOWER LIMIT (on the PARTIAL menu)
Provides the lower limit judgment for a waveform displayed within the B sweep

duration. See Fig. 5-18.

B JIwsl A (Bm§
ZNORM AC . ANORMTAC V1 -18.8wv

g 0
pLyl. ::)DEOmS
10wvAC

Fig. 5-18 Lower Limit "OVER" in PARTIAL Mode
(1-1-6-2-3) EITHER LIMIT (onthe PARTIAL menu)

Provides either (upper or lower) limit judgment for a waveform displayed within the B

sweep duration. See Fig. 5-19.
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2 4,667 v

68 el A |Ens A 18 v

WORM BC | NGRM DG V1 '3“”’ )
|

ER
140005 AL
2 VAG '

Fig. 5-19 Either Limit "OVER" in PARTIAL Mode

(1-1-7) Tr. Tf (on the CURSOR menu)
Provides Tr (rise time) or Tf (fall time) measurement using both the voltage ang time

cursor lines. The function is available in CHI and/or CH2 operation.
An example is shown in Fig. 5-20 (a) and (b).

First, align the VI CUR with the bottom of the waveform and align the V2 CUR with
the top of the waveform as shown in Fig. 5-20 (a). Then, change the movable cursor from V]
or V2 to Tl or T2. VI CUR and V2 CUR will automatically be aligned to the 10% and 90%

points on the waveform as shown in Fig. 5-20 (b). Move TI CUR and T2 CUR to measure the
time between two intersections. The readout is Tr or Tf.

aVv 437 . 5a.u

SR o 1 B
.

al 347 By

ERERREUREE . (Data readout)

e (b)

Fig. 5-20 Tr. ¢

(1-1-8) GND LEVEL (on the CURSOR meny)
'D’isblays the CHI and CH2 ground leve] cy
line is obtained for the trace by App mode
display mode.

rsor lines. ' Note that no ground level cursor
of operation and the B sweep trace in ALT
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Fig. 5-21 shows an example of CHI ground level indication.

A 2us
~NORN AC

— GND LEVEL

Fig. 5-21 GND Level Indication

(1-1-9) TRIGGER LEVEL (on the CURSOR menu)
Introduces the TRIGGER LEVEL tertiary menu for turning on or off the A and B sweep
trigger level cursor lines. See Fig. 5-22.

Fig. 5-22 Trigger Level Indication

(1-1-9-1) OFF (on the TRIGGER LEVEL menu)

Turns off the trigger level cursor lines.

(1-1-9-2) ON (on the TRIGGER LEVEL menu)
Turns on the trigger level cursor lines. Select DC for trigger coupling in this
operation.

3-15




Menu-Applied Functions

u) .
(1-1-10) REF WAVE (on the CURSOR M | for activating of canceling the referencq
menu .
Introduces the REF WAVE terkiany available only in @ single-trace operation of
s

on i
waveform storage function. The functi

either CHI or CH2.

F WAVE menU) .
il SKEEE TR IREnenu and pressing the SELECT key will cause; (1) recalling
I
i o3 (2) getting ready to sample and

reviously, Of
tored data has been erased by CLEAR

torage for a new reference

Selecting this itel
orm sampled and stored p
if the s

ling and data S

of reference wavef

store the currently displayed waveform 1
To perform samp

function discussed below.
in the state (2) above.

waveform, press SELECT key again
orm on the upper part of the screen with

Fig. 5-23 shows the stored reference wavef
rd after finishing the sampling and storage.

the realtime input waveform positioned downwa

oLv49.BB0xs
10wvnec

Fig. 5-23 REF WAVE Function

(1-1-10-2) CLEAR (on the REF WAVE menu)

Erases the sampled and stored reference waveform data

(1-1-11) SELF CAL (on the CURSOR menu)
Provides drift compensation means for CHIl and CH2 ground level. See paragraph 4-2

(8) for usage-

5.6 SCALE FACTOR CORRECTION
( )" scale factor correction on menu
x1, x10, x100 corrections are made
separately f
ol Obtam direct-reading readout of VOLTS/D1y s vzltor each of four input channels ] toh
age cursor values.

Note that another correctio
n by means of CAL terminal (discussed in paragraPh L

5:160
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(6)) affects the settings on menu. The actual current settings are known by the arrow mark

indication on the menus.

(2) Menu item selection
(1-2) SCALE FACTOR (on the MAIN MENU)
Introduces the SCALE FACTOR secondary menu for selecting a channel to be

corrected. See Fig. 5-24.

(I-2-1) CHI (on the SCALE FACTOR menu)

Introduces the CHI tertiary menu for selecting a correction factor among three

factors. See Fig. 5-24.

SCALE FACTOR

3 CHL -
; - CHZ |
SCALE FACTOR CHI -

CH1

CH4
QuUlT
EXIT

Fig. 5-24 Scale Factor Correction Menus

(1-2-1-1) x1 (on the CHI menu)
x1 correction, i.e. no correction is set for CHl. Applicable when a 1 : 1 probe or

direct cable connection is used.

(1-2-1-2) x10 (on the CHL menu)
x10 correction for 10 : 1 probe is set for CHI.

(1-2-1-3) x100 (on the CHI menu)
x100 correction for 100 : 1 probe is set for CHl.

(1-2-2) to (1-2-4) and their tertiary menus
Same as above except the channel number.
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5-7 LABEL FUNCTION

(1) Function he d
Displays on the CRT screen the desired information (such as the date Of rnt?asurernem)
for photographing purpose. Alphanumeric characters 0 to 9 and A to Z, and six signs 4, ~ %,

/s +s _(space) are available for labeling.

(2)  Menu item selection and operating procedure
(1-3) LABEL (on the MAIN MENU)
Introduces the LABEL secondary menu for selecting either write or erase mode of the

labeling function.

(1-3-1) WRITE (on the LABEL menu)

Provides the label writing function.

First, the labeling cursor (underline) appears at the home position as shown in Fig.
5-25. Move the cursor to the desired position with four arrow keys. Rotating the SHIFT
knob selects a character to d;splay in the following sequence.

0to 9, A to Z, +, -, %, /, ., u(space)

— Clockwise rotation ————

—— Counterclockwise rotation —

Press the SELECT key to enter the character.

Repeat the procedure to complete desired labels.

The SPACE P key (function shifted from the MAIN A SWEEP key) and the 4 DELETE
key (function shifted from the DELAYED B SWEEP key) can be used only in this mode of
operation for modifying the entered label characters.

To end the label writing mode, press and hold the SELECT key for more than one
second. Select EXIT on the menu and press the SELECT key.

I 1" "\(\J l—‘t

Fig. 5-25 Labe] Writing

=182
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(1-3-2) ERASE (on the LABEL menu)

Erases all label characters and cancels the menu mode.

5-8 TRACE IDENTIFICATION

(1)  Function
Provides ID labels for the displayed traces and the cursor lines. The prepared sixteen

ID labels are used as shown below.

ID label To be given to: Can be moved by:

CHIA CHI, A sweep trace CHI1 POSITION control

CHIB CHI, B sweep trace CHI POSITION and SEP controls
CH2A CH2, A sweep trace CH2 POSITION control

CH2B CH2, B sweep trace CH2 POSITION and SEP controls
CH3A CH3, A sweep trace Cannot be moved

CH3B CH3, B sweep trace Cannot be moved

CH4A CH#4, A sweep trace Cannot be moved

CH4B CH4, B sweep trace Cannot be moved

V1 V1 cursor line }, | keys and SHIFT knob

V2 V2 cursor line |, { keys and SHIFT knob

Tl T1 cursor line -,~keys and SHIFT knob

T2 T2 cursor line -,—keys and SHIFT knob

1G CHI GND level cursor CHI1 POSITION control

2G CH2 GND level cursor CH2 POSITION control

A A trigger level cursor A trigger LEVEL control

B B trigger level cursor B trigger LEVEL control

(2) Menu item selection and operating procedure

(1-4) TRACE IDENTIFY (on the MAIN MENU)
Introduces the TRACE IDENTIFY secondary menu for selecting either write or erase

mode of the ID labeling function.

(1-4-1) WRITE (on the TRACE IDENTIFY menu)

Provides the ID label writing function.

First, the ID label erasing cursor (long underline) appears at the home position.
Rotating the SHIFT knob one step clockwise changes the erasing cursor to CHIA (see Fig. 5-
26). Succeeding rotation will select other ID labels in the sequence as listed in paragraph (1)
above. Select a desired ID label and move it to the desired position with four arrow keys.
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Then press the SELECT key to enter the ID label.

The erasing cursor (long underline) is used to erase an entered ID label on the screen.

Move it to the ID label to be erased with four arrow keys and press the SELECT key-

To end the ID label writing mode, press and hold the SELECT key for more than one
second. Select EXIT on the menu and press the SELECT key.

A 20w
/"NORHM . RC -

. 10muDC

Fig. 5-26 ID Label Writing

(1-3-2) ERASE (on the TRACE IDENTIFY menu)

Erases all ID labels on the screen and cancels the menu mode.

5-9 INTERLOCKED OPERATIONS
Available are three types of interlocked operations; (1) trigger source selection
interlocked with vertical-mode selection, (2) interlocked A and B trigger coupling and source

selections, and (3) partially interlocked A and B sweep time coefficient selection.

Each function will be understood in the following explanation of the menu items.

(1-5) V-MODE (on the MAIN MENU )
Introdouced the V-MODE secondary menu for setting or canceling the interlocked

selection of the trigger source.

(1-5-1) NORM (on the V-MODE menu)
Used to cancel the interlocked selection setting. It provides normal oscilloscope
operation with trigger source selection independent of the vertical mode.

(125:2)>S TRIG'SOURCE ='V-MODE (on the V-MODE menu)

-% .3/ Provides! 'the “interlocked trigger source selection depending on the vertical mode
Selectionseg nu Bstell 06 97 -

¢l wonis wol Anw nautiang betiesh

5320
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For single-trace selection of any channel, the trigger source NORM is selected. In
multi-trace operation, the channel selected last for vertical axis is used as the trigger

source.

(I-6) TRIGGER (on the MAIN MENU )
Introduces the TRIGGER secondary menu for arranging either trigger coupling or

trigger source selection.

(1-6-1) COUPLING (on the TRIGGER menu)
Introduces the COUPLING tertiary menu for setting or canceling the interlocked A

and B trigger coupling selection.

(1-6-1-1) NORM (on the COUPLING menu)
Used to cancel the interlocked A and B trigger coupling selection setting. It provides
normal oscilloscope operation with A or B trigger source selection independent of each

other.

(1-6-1-2) A =B on the COUPLING menu)
Provides the interlocked A and B trigger coupling selection. The same coupling is

selected for both A and B trigger circuits at the same time.

(1-6-2) SOURCE (on the TRIGGER menu)
Introduces SOURCE tertiary menu for setting or canceling the interlocked A and B

trigger source selection.

(1-6-2-1) NORM (on the SOURCE menu)
Used to cancel the interlocked A and B trigger source selection setting. It provides

normal oscilloscope operation with A or B trigger source selection independent of each

other.

(1-6-2-2) A =B (on the SOURCE menu)
Provides the interlocked A and B trigger source selection. The same source is selected

for both A and B trigger circuits at the same time.

(1-7) TIME/DIV (on the MAIN MENU )
Introduces the TIME/DIV secondary menu for setting or canceling the partially

interlocked A and B sweep time coefficient selection.

5-21
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(1-7-1) NORM (on the TIME/DIV menu)

Used to cancel the partially interlocked A and B sweep time coefficient selection. It
provides normal oscilloscope operation with A or B sweep time coefficient selection

independent of each other.

(1-7-2) A WITHB (on the TIME/DIV menu)

Provides the partially interlocked A and B sweep time coefficient (value of TIME/DIV)
selection. The A and B TIME/DIV settings are interlocked to prevent; (1) the A sweep from
ever being set to a faster sweep than the B sweep, and (2) the B sweep from ever being set

to a slower sweep than the A sweep.

5-10 AUTO RANGING

(1) Function and operation procedure

See detailed explanation given in paragraph 4-5.

(2) Menu item selection
(1-8) AUTO RANGE MODE (on the MAIN MENU )
Introduces the AUTO RANGE MODE secondary menu for selecting either "Normal

auto ranging" or "Auto setting" operation.

(1-8-1) AUTO RANGE (on the AUTO RANGE MODE menu)
Introduces the AUTO RANGE tertiary menu for selecting item(s) to be controlled by

the normal auto ranging function.

(1-8-1-1) VOLTS/DIV. TIME/DIV (on the AUTO RANGE menu)
Provides the normal auto ranging for both vertical deflection coefficient (VOLTS/DIV)
and sweep time coefficient (TIME/DIV) selection.

(1-8-1-2) VOLTS/DIV (on the AUTO RANGE menu)

Provides the normal auto ranging for only vertical deflection coefficient selection.

(1-8-1-3) TIME/DIV (on the AUTO RANGE menu)

Provides the normal auto ranging for only sweep time coefficient selection.

(1-8-2) AUTO SET (on the AUTO RANGE MODE menu)
Introduces the AUTO SET tertiary menu for selecting item(s) to be controlled by the

auto setting function.
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(1-8-2-1) VOLTS/DIV. TIME/DIV (on the AUTO SET menu)
Provides the auto setting for both vertical deflection coefficient and sweep time

coefficient selection.

(1-8-2-2) VOLTS/DIV (on the AUTO SET menu)

Provides the auto setting for only vertical deflection coefficient selection.

(1-8-2-3) TIME/DIV (on the AUTO SET menu)
Provides the auto setting for only sweep time coefficient selection.

5-11 BEEPER FUNCTION
The function will be shown in the following explanation of the menu items.

(1-9) BEEPER (on the MAIN MENU )
Introduces the BEEPER secondary menu for selecting items of operation to which the

beeper sound is given.

(1-9-1) KEY ENTRY (on the BEEPER menu)
Introduces the KEY ENTRY secondary menu for selecting duration of a beep or turning

off the beeper for key entry operation.

(1-9-1-1) SHORT (on the KEY ENTRY menu)
Turns on the beeper for key entry operation and sets the duration of a beep to about

0.2 seconds.

(1-9-1-2) LONG (on the KEY ENTRY menu)
Turns on the beeper for key entry operation and sets the duration of a beep to about

0.5 seconds.

(1-9-1-3) OFF (on the KEY ENTRY menu)
Turns off the beeper for key entry operation.

(1-9-2) ERROR (on the BEEPER menu)
Introduces the ERROR secondary menu for selecting duration of a beep or turning off

the beeper for error detection.

(1-9-2-1) SHORT (on the ERROR menu)
Turns on the beeper for error detection and sets the duration of a beep to about 0.2
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sconds.,

(1-8-2-2) LONG (on the ERROR menu) _— . K88 gy
duration of a beep 15 , f s
Turns on the beeper for error detection and sets the ot 0,9
seconds.

(1-5-2-3) OFF (on the ERROR menu)

Turns off the beeper for error detection. This also disables the beep sound at reCalling
of M1 explained in paragraph 5-13 below.
3-12 TRACE ROTATION

Selecting TRACE ROTATION (1-10) on the MAIN MENU directly provides the trac.
rotation function.

The screen displays a freerunning trace of CH! with GND input coupling. If the trace

is not parallel to the horizontal graticule line, press | or | key to align as illustrated below.

~
~

S~ ,/"\l Press y key

IO e
e ‘\2 Press |} key

To end the function and resume the original display, press the SELECT key.

5-13 PANEL MEMORY FUNCTION

(1)  Function

Up to ten kinds of front panel setups can be stored and
panel keys and controls available for this memor
hatched area are not available.)

recalled. Fig. 5-27 shows front
Y function. (Keys and controls within the
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Fig. 5-27 Keys and Controls Available

Address numbers M1 to M10 are assigned for stored ten setups and they are recalled
sequentially by every pressing of the | key in normal measurement mode. The sequential
recalling from the start address M1 to the end address M10 repeats cyclically by pressing
the | key repeatedly. The end address, however, can be modified optionally to any number
below M10 so that the sequence turns back at the number. For example, if M3 is assigned

for the end address, the sequential recalling repeats from M1 to M3 cyclically.

The recalled address number is momentarily indicated at the lower part near center of
the screen and recalling of the start address M1 accompanies a beep sound unless the error

detection beeper function has been turned off.

(2) Menu item selection

(1-11) PANEL MEMORY (on the MAIN MENU )
Introduces the PANEL MEMORY secondary menu for selecting a desired operation
mode in the panel memory function. See Fig. 5-28.

FANEL MEMORY

= STORE
END OF PROGRAN
PROGRAM EXEI
OFF
GUIT

EXIT

Fig. 5-28 PANEL MEMORY Menu
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(1-11-1) STORE (on the PANEL MEMORY ment) - N
=h - selecting an a
Introduces the STORE tertiary menu (see Fig: > 29) for & FESS Nnumbg, l

the STORE mode.

(2] l ms
ANORM AL

3l (BEEFR)
He
(A1}
14

[1}4)

Fig. 5-29 STORE Menu

(1-11-1-1) M1 to (1-11-1-10) M10 (on the STORE menu)
Provide ten choices from M1 to M10 for addressing in the STORE mode of operation,

First, select M1 and make a desired front panel setup. Then press the SELECT key,

This completes the storing operation for M1. Proceed to store other desired setups for M2

to M10 in the similar manner.

To change the stored content, simply repeat the same procedure selecting the address

number for which the change is to be made. The new setup will be entered deleting the

former one.

(1=11-2) END OF PROGRAM (on the PANEL MEMORY menu)
Introduces the END OF PROGRAM tertiary menu (Fig. 5-30) for selecting an address
number to be used as the end address.

H lwms
SNORM 'AC

2 1l (BEER)

b 2t
(RIE]
END 0OF ¢
FROGRANM M5
nb
ny
N
nA
ABA]
aulLT
EXIT
'O

Fig. >-30 END OF PROG Menu
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(I-11-2-1) M1 to (1-11-2-10) M10 (on the END OF PROGRAM menu)
Provide ten choices from M1 to M10. The selected number will be the end address at

which the recall sequence turns back to Ml.

Select M10 for full use of ten setups. If Ml is selected, the sequential recalling is
disabled and only M1 can be recalled.

(I-11-3) PROG EXEC (on the PANEL MEMORY menu)

Activates the panel memory function. This is used for turning on the function that has
been turned off (by selecting OFF on this menu) to enable the recalling operation. This need
not be selected for recalling operation after finishing the STORE or END OF PROGRAM
setting.

(1-11-4) OFF (on the PANEL MEMORY menu)

Turns off the panel memory function.

5-14 DC BALANCE
Selecting DC BALANCE (1-12) on the MAIN MENU provides the automatic dc balance
function including the attenuator balance and VARIABLE control balance as explained in

paragraph 4-2 (7).
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SECTION VI
MAINTENANCE

6-1 GENERAL A

This section contains information for performing routine maintenance and lamp
replacement. Some of the procedures described below require servicing with instrument

covers removed. Therefore, the following precautions should be observed for safety.

WARNING

. Dangerous voltages exist at several points in this instrument. Internal servicing

must be made by qualified maintenance personnel.

2. Disconnect the power cable from mains supply before removing covers.

6-2 ROUTINE MAINTENANCE
The VP-5516A has no moving parts that require lubrication or inspection, so no daily

maintenance other than cleaning is necessary.

(1) Cleaning of outer surface
Dust on the outside of the instrument can be removed with a soft dry cloth. Dirt that
remains can be removed with a soft cloth dampened with a solution of mild detergent and

water. Never use volatile detergent such as benzine or lacquer thinner.

(2) CRT screen

(a) Disconnect the power cable from the instrument.

(b) Remove two screws from the top cover and pull up the cover off the instrument.
(c) Remove nine screws from the bottom and remove the bottom cover.

(d) Remove eight control knobs (see Fig. 6-1) by hand.

() Remove four screws around the bezel (see Fig. 6-1) and remove the bezel with

the tinted light filter.

(f) Clean the CRT surface with a soft cloth dampened with either denatured alcohol
or a solution of mild detergent and water.
It is advisable not to clean the tinted light filter because it is liable to be hurt

with a slight scratch.

(g) Refit all the components in the reverse sequence.
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Screw (2)
Screw (1) l
UP-5516A

160&?4;7;¥5cil|q§cz>pe

Panasonic

Screw (3) { Screw (4)
Knobs

Fig. 6-1 Removal of Bazel

6-3 SCALE ILLUM LAMP REPLACEMENT
Three lamps are located on the upper edge of the CRT screen for scale illumination.

The lamp supplied with the instrument as an accessory can be used to replace one of them.

(1) Disconnect the power cable from the instrument.
(2) Remove two screws from the top cover and pull up the cover off the instrument.

(3) Remove a screw that retains the lamp housing located between front panel and CRT
shield.

(4)  Pull the lamp housing slightly backward and the lamp can be replaced

(5) Reinstall the housing and secure it with the screw removed in step (3)

(6) Refit the top cover.




4|

BB E-_ER- BB

QUICK REFERENCE FOR MENU APPLICATIONS

To enter the menu made
SSUCTIET TRE ment moic

MAIN MENU

L Press SELFCT der MAIN MENU appears s shown on the nght —CURSOR

Te select 2 menu-apphed function SCALE FACTOR

————— T Tunetion o
Shifi the ammow mark on the menu 1o the desired item using | or 1 key und press SEL ECT key LABEL
The tiem havmg any succeeding menus will introduce the secondary menu on which another item can TRACE IDENTIFY
be selected < =h
Swmilariy the terman and quartic menus may follow V-MODE

Te retum tc the preceding menu. VISR
Plac the arow mark at QUIT on cach menu and press SELECT key TIME/DIV

AUTO RANGE MODE,
BEEPER

TRACE ROTATION
PANEL MEMORY
DC BALANCE

EXIT

—

Te canee’ the menu mode
* Dunng a menu display Place the arrow mark at EXIT on each menu and press SELECT key
* Afier 2 menu-applied function 1s selected Press and hold SELECT key for more than one second
o obtam a menu. Shift the arrow mark 10 EXIT on the menu and press SELECT key
Thn procedure 1 stated as “[Cancel] SELECT (hold) — EXIT"

TYPICAL CURSOR MEASUREMENTS

Note Before reading the readout values, verify scale facton and effective trace

=V 'T 2nd 1/AT measurements using four cursor lines
— CURSOR — VOLTS.TIME.1/AT — AV
AV O

[Cancel] SELECT (hold) — EXIT

Menu selection

(@ Selected trace (channel 1 or 2, and A or B sweep) for which the readout values
are effective. Use VERTICAL MODE and DISPLAY MODE keys for selection.

@ Selected cursor line 10 be moved. Use 1, 1.« — SELECT keys for selection.
The selected cursor line can be moved with 1, |, «——, — keys and SHIFT knob.

Ruse or 20l ume measurement
Menu selecion — CURSOR — Tr, Tf

[Cancel] SELECT (hold) — EXIT

viOd

Set V1 20d V2 Move TI and T2 il
10 match base to the

;;1 top kncs of intersections

U “Vdum

[Cancel] SELECT (hold) — EXIT
— CURSOR — PHASE — T-Y Phase

diﬂ'crenct_el
ok

Set Tl and T2 to
match one cycle
of the waveform.

Move T1 and T2
for measurement

I
1
|
|
!
|
I
|
|

'
'
'
)
i
i

Peak detection [Cancel) SELECT (hold) — EXIT

— CURSOR — PEAK — FULL — TRACE
AV

Menu selection

* Replacing TRACE with MAX provid i peak detection for
all input signals lpd holds the peak value. Pressing SELECT key
cancels the detection and restarts the maximum peak detection.

APPENDIX 1

REFERENCE WAVEFORM (avaitabie only in

o Storing A waveform for reference

+ CURSOR . REF WAVE . SAMPLE

Press Intensified portion scans
SELECT key /| the waveform

Clearing operation is required for storing another waveform as a new reference.

a single-trace operation of CH1 or CH2)
[Cancel] SELECT (hold) — EXIT

Menu sclection

o Clearing the reference waveform stored

- CURSOR — REF WAVE —. CLEAR

Menu selection

TRIGGER LEVEL INDICATION

o Displaying A and B trigger level cursor lines
—- CURSOR — TRIGGER LEVEL — ON

Menu selection

GND LEVEL INDICATION (Self-canceled by selecting any other functions)

o Displaying CHI and CH2 GND level cursor lines
— CURSOR — GND LEVEL

Menu selection [Cancel] SELECT (hold) — EXIT

SCALE FACTOR CORRECTION

Example: 10 correction for 10:1 probe used for CHI.

Menu selection  — SCALE FACTOR — CH1 — X10 — EXIT

Note: The front panel CAL terminal provides another correction means. Pressing the terminal with the CH1 probe connected to the terminal will
automatically detect the attenuation ratio of the CHI probe to make correction for direct reading. Note that all the other channels are corrected
with the same ratio and the settings on the menus afe also changed to meet the correction.

AUTO RANGING

Example: Auto ranging for both volts/div and time/div.
* Normal auto ranging operation
Menu selection  — AUTO RANGE MODE — AUTO RANGE — VOLTS/DIV. TIME/DIV

* Auto setting operation
Menu sclection  — AUTO RANGE MODE — AUTO SET — VOLTS/DIV. TIME/DIV

INTERLOCKED OPERATIONS FOR BETTER USABILITY

* A ic_trigger source selection to the channel selected last with VERTICAL MODE keys
— V-MODE — TRIGGER SOURCE=V-MODE
pli 1 for both A and B trigger circuits at a time
— TRIGGER — COUPLING — A=B
* The same trigger source selection for both A and B trigger circuits at a time
— TRIGGER — SOURCE — A=B
* Partially interlocked A and B sweep time/div scttings o prevent the A sweep from ever being set 10 a faster sweep than the B sweep.
— TIME/DIV — A WITH B

Menu selection

¢ The same trigger co

Menu selection

Menu selection

Menu selection

COMPENSATION

¢ DC balance compensation
Menu selection — DC BALANCE (Allow about ten seconds.)
* Gradient of the trace
— TRACE ROTATION (Adjust with { or | key ) — SELECT — EXIT

Menu selection




Primary menu

TINSOR
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3 FIACE_IDENTITY
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§ TIUGGLN
8 TIMT /DN
: ]\,‘-’3{.{ RANGE MODI
BELPLR
& G ROTATION
PANEL MEMOR)
( BALANCE
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Secondary menus

Notes;

on actual menus.

Quartic menus

- CURSOR 1 YOLTAOE - /‘[ J G-V
3 VOLTS. TIME.1/4T QuIT
4 THASE LT
r f <3
8 GND LEVEL QUIT
: ’H\:}t)kl[-“,ll LEVEL EleT
10 REF WAVE — > .
11 SIF’ILTF CAL PHASE 1. T-Y FULL é '\F&QCE
12 ! (=~ | h
13 AT : 2};-}} | 3 QUIT
4_EXIT | i EXT
e e | T | L e R T RACE
2 pafn d
G 1 EXT
1-2) - (1-1-6-1_ == > IT
———————————— "I SCaLE : — FULL T UPPER LIM
Dt I YE3-No. L FUEL L 2 LOWER LIMIT
3 CH3 z f\f;rT AL 3 Ep;gl!}zn LIMIT
4 CH$ 3 QU
s QUIT 4._EXIT 5 EXT
6 EXIT _ .
(1-1-6-2] =
X 1 UPPER LIMIT
PARTIAL 2. LOWER L[};\I\II'II‘T
. 3. EITHER LI
U - 3)MTABEL L WRITE (1-1-9) 1 QUIT
Z {"J* SE I TRIGGER [ OFF 5. EXT
a_EXIT LEVEL ZON
_— g ” 4 EXIT
1-4 - 1-1-1
TRACE 1. WRITE -
IDENTIFY 2 ‘F:{;f\fqPi &E\}:E ; E'IA‘JEKJP\F%E
3 Bt «31 %q
U - S)FV0oDE 1. NORM Bl — L <1
o 2. TRIG SOURCE=V-MODE (1-2-23] CCH2) 2 x10
s (1-2-3]| CCH3] 3 x100
(1-2-4)| (CH4) 4. QUIT
(-6 5. EXIT
TRIGGER I. COUPLING
2. SOURCE (=6~ [ COUPLING T NORM
3 QuUIT 2 A=
1 ’XIT 3 QuIT
; 4 BXIT
Q-7 — g
TINE/DIV I NORM -~ (1=6-2) Frme— Nom
3. QUIT § AGI?F
As BXIT 1 EXIT
B} 1-8-1
0 - 8710 T AUTO RANGE — { ) 1 VOLTS/ DIV. TIME/ DIV
RANGE 2. AUTO SET RANGE 2. VOLTS/DIV
MODE 3. QuIT 3. TIME/DIV
4 EXIT i QUIT
5 EXT
0-8-2) 6 1. VOLTS/ DIV, TINE DIV
SET 2 YOLTS DIV
3. TIME/DIV
4 UIT
5. EXIT
O =9 TEErER 1 KEY TNTRY (-9 Dy 1 SHORT
2. ERROR ENTRY 2. LONG
3. QUIT 3. OFF
4_EXIT 4 QuIT
O R STORE ] =
MENOITY  2° END OF ProGRAM ERROR 1 SHORT
3. PROGRAM EXEC 3 OFF
&k 4 QuIT
6_EXIT 3 EXIT
-11-1
C-U-DECoRe 1 M1 (BEED)
2. M2
3. M3
4 M4
5 M5
6. M6
7. M7
8. M8
9. M9
10. M10
11 QUIT
12. EXIT
(1-11-2)[TpND OF L M1
Bl
4. M4
. . 5. Ms
) Numbers for all menu items are given only for explanation purpose and are ot shown 8 Me
8. M8
( (1-2-1) exept the ch o Mio
eas (1-2-1) e Channe 10. M1
2) [1_,2_2] y (1-2-3) and (1-2-4) are the sam lnumber. 11, QUIT
12. EXIT
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