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On Power Supply Source, it is requested to replace the related places in the
instruction manual with the following items.
(Please apply the item of mark. )

[i] Power Supply Voltage: to _ _ _ _ _ vV AC
[ ] Line Fuse: to _ _ _ _ A
[ ] Power Cable: to 3-core cable (See Fig. 1 for the colors.)

Blue (NEUTRAL)
Fhite (NEUTRAL)
Brown

(LIVE) or Black
(LIVE)

Green/Yellow (GND)
' Green (GND)

Fig. 1

Please be advised beforehand that the above matter may cause some alteration
against explanation or circuit diagram in the instruction manual.

% AC Plug: In case of Line Voltage 125V AC or more, AC Plug is in principle
taken off and delivered, in view of the safety.
(AC Plug on 3-core cable is taken off in regardless of input
voltages. )
TO connect the AC plug to the AC power cord, connect the respective
pins of the AC plug to the respective core-wires (LIVE, NEUTRAL, and
GND} of the AC power cord by referring to the color codes shown in
Fig. L.

Before using the instrument, it is requested to fix a suitable plug for the
voltage used.
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i

GENERAL

1 Description

The COM7xxxA/E Series Oscilloscopes have been designed on new and advanced

concepts for accurate, reliable, and easy ways of man-machine communication,

The COM7xxxA/E family is comprised of the following types and models of
oscllloscopes: '

Types Models
CRT readout oscilloscopes COM72004, COM?iOOA, COM70604

Programmable oscilloscopes COM7100AGP, COM7060AGP
with GP-IB provision ‘

Digital oscilloscopes with COM7201E, COM/101E, COM7061A
digital storage function

and GP-IB provision

As can be seen in the above listing, suffix "GP" denotes existence/absence
of the GP-IB provision. The least significant column ("1"/"0") of the
model-number numerals denotes existence/absence of both digital storage
function and GP-IB provision at once. Otherwise the oscilloécopes are

identical regardless of their type differences, so far as the corresponding
model number columns are identical.

The COM7200A has a frequency bandwidth of DC to 200MHz, a maximum deflection
factor 1 mV/DIV, and highest sweep rate 1 ns/DIV; the COM7100A has a
frequency bandwidth of DC to 100 MHz, a maximum deflection factor of 1
mV/DIV, and highest sweep rate of 2 ns/DIV; the COM7060A has a frequency
bandwidth of DC to 60 MHz, a maximum deflection factor of 1 mV/DIV, and
highest sweep rate of 5 ns/DIV.



1.2 Features

The features of the COM/200A representing the CRT readout oscilloscopes and

the COM7201E representing the digital oscilloscopes are as follows.

A.

(1)

(2)

(3)

Features of COM7200A/COM7201E

CRT readout

Various items of information concerning measurement, together with the
signal waveform to be measured, are displayed on the CRT for accurate
and rapid measurement. The displayed items include the vertical
deflection factor, input coupling mode, timebase sweep rate and delay
time, and the value determined between cursors and the values measured
by the internal voltmerer and fregquency counter.

4-channel display

The oscilloscope employs a multi-mode select system which allows you
to select any combination of the four channels. All of the four chan-
nels provide the specified highest frequency range either at the BNC
input terminals or at the probe tips.

Measurement with cursors

Two cursors are displayed on the CRT. As you move these cursors to
the points of measurement, the differential voltage, period or phase
between the two points is automatically determind and readout dis-
played on the CRT, eliminating the chance of human reading error and
calculation mistakes. When in the tracking mode the two cursors can
be transiated keeping the distance between them constant, allowing you

to compare amplitudes and periods very conveniently.
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(5)

(6)

(7

Functions of digital voltmeter and frequency counter

The oscilloscope has a digital voltmeter circuit and a frequency coun-
ter circuit. The digital voltmeter is a 3-1/2-digit digital multi-
meter which measures the DC voltage, AC rms voltage or peak-to-peak
voltage of the signal applied to the input terminal of channel 1.

The frequency counter is a &4-digit auto-range counter which measures
the frequency of the trigger signal selected by the trigger source
switch. The measured values are displayed on the CRT.

Full employment of IC's and calibration verification feature

A number of newly developed iIC's are employed for most part of the
major circuits of the oscilloscope, thereby reducing the number of
discrete components to the minimum and improving the reliability and
maintainability. The circuits are self-calibrated Ffor reliable

measurement.

Fase of operation

The panel switches and controls are laid out for most efficient and
easy operation. The major functions are selectable by simple opera-
tion of individual switches, while less frequently used switches and
controls are collectively located and classified by the natures of

their functions, thereby making the instrument panel neat and highly
functional.

Memory for panel setting

All data of the panel settings are stored in the internal memory of
the oscilloscope and are not lost even when the power is turned off.
When the power switch 1is turned on again, the panel settings are
automatically restored releaving you from resetting the panel cont-

rolls each time the power switch is turned on.
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(8)

(9)

(an

(12)

(13)

Compact and light

The oscilloscope is very compact and light for its high performance
and reliability. It is 31.8 cm (12.5 in.) wide, 15.0 cm (5.97 in.)

high, 40.0 cm (15.7 in.)} deep, and weighs 8 kg (18 1bs) for COM72004
or 10 kg (22 1bs) for COM72Q1E.

50-ohm input circuits

The input impedance of channels 1 and 2 of COM/200A/COM7201E 1is
selectable between 1 meg-ohms and 50 chms. The 50-chm input circuits
are incorporated with an overvoltage protector.

CRT with bright and sharp images

All of the COM7xxxA/E Series Oscilloscopes employ a 20-kV CRT that
display bright and sharp images even for rapidly changing phenomena.
(No "MICROCHANNEL-PLATE" are used.)

On any line voltage

The COM7xxxA/E Series Oscilloscopes operate on any AC line voltage
within a range of 90 to 250 V AC without requiring any switching

procedure. Since they employ no large power transformer, they are
compact and light.

Although the Oscilloscopes have not been officially approved yet by
any public organizations for standards or specifications, evaluation
tests performed by the manufacture indicated that the Oscilloscopes
reliably operate for wide ambient temperature and humidity ranges of
0 to 50 deg. C (32 to 122 deg. F) and up to 95% RH.

Automatic triggering level control, requiring no manual adjustment

4t-channel alternate triggering, allowing successful triggering of
input signals of different frequencies
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(14)

(15)

(16)

A TV synchronizing separator for TV.V or TV.H selection

A linear focus control circuit, requiring no manual focus adjustment
each time intensity is varied

3-channel X-Y operation

B. Features of COM7201E, COM7101E, COM7061A (Digital Storage Section)

(17}

(18)

(19}

Sampling rate up to 20 MS/sec

The maximum sampling rate is as fast as 20 MS/sec and the vertical
resolution is as high as 8 bits, allowing you to capture one-shot
phenomena of up to § MHz.

Digitizing of signals of up to 100 MHz

In the equivalent sampling mode, signals of up to 100 MHz can be
successfully captured. The equivalent sampling rate in this case 1is
as high as 10 GS5/sec. (COM7201E)

The COM7061A is able to capture signals of up to 60 MHz.

Envelope mode to detect one-shot glitches as fast to 20 ns

The oscilloscope has a peak-value detector circuit which is able to
capture a pulse of narrow duration of down to 20 ns within a sampling
clock period and to display the maximum and minimum values. Thus the
circuit allows detection of narrow pulses involved in a slowly chang-
ing repetitive signal and, even when the input signal Irequency has
become higher than one-half of the sampling frequency, aliasing that

may cause measuring errors can be discriminated.

1-5



(20)

(21)

(22)

(23)

Reference memory to store up to four waveforms

The storage section has a reference memory (other than the display
memory) for up to four waveforms which can be re-written as required.

The reference memory is internally backed up and the stored data can
be maintained for a long period.

GP-IB interface functions

The oscilloscope is compatible with the GP-IB interface systenm,
allowing programmed remote control of the oscilloscope and transfer
of status data displayed on the CRT readout or waveform data stored
in memory. A hardcopy of data can be readily obtained by calling out
a GP-IB plotter with a HP-GL command.

Various functions with digital storage

Various advantageous functions are realized with the digital storage,
such as pretriggering for viewing of signal waveform preceding the
trigger point, interpolation which provides a convenient means for
measurement of high-speed one-shot phenomenon, expansion of time base
up to 100 times for stored signal magnification, roll mode which is
convenient for monitoring of a low-speed continuous signal, and
delayed magnification which allows high speed sampling of ény portion
cf a signal sampled at a slow rate.

Programmable oscilloscope

By using Remote Controller RCO1-COM, the oscilloscope can be used as
a programmable instrument. Up to 100 items of panel settings can be

programmed and called by simple panel key operation.

By using Probe Selector PSO1-COM, up to 16 probes (8 probes for each
of CH! and CHZ) can be connected to the oscilloscope making up an

instrument of 16 input channels. The probes are selectable with the
Remote Controller.
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2. SPECIFICATIONS

o Vertical Axes

Ttem Specification Remarks
CH1, CH2
Deflection 1 mV/DIV to 5 V/DIV 1-2-5 sequence,
Factor 12 ranges

Accuracy of
Deflection
Factor

S mV/DIV to 5 V/DIV: 2%
1 mV/DIV and 2 mV/DIV: 47

15 to 35°C (59 to 95°F)
1 kHz, &4 - 5 DIV
reference

Vernier Control
of Deflection

Continuously variable attenuation
to 1/2.5 or less of set value

DC to 50 MHz, within ~3 dB
(1 mV/DIV, 2 mV/DIV)
Low limit frequency of
AC coupling: 10 Hz

Factor
Frequency COM7201E, COM72004 50kHz, 8 DIV reference
Bandwidth DC to 200 MHz, within -3 dB 15 to 35°C (59 to 95°F)

COM7201E: When in real

mode

COM7i01E, COM73100A
DC to 100 tHz, within -3 dB
DC to 30 MHz, within -3 dB
(1 mV/DIV, 2 mV/DIV)
Low limit frequency of

AC coupling: 10 Hz

50 kHz, 8 DIV reference
15 to 35°C (59 to 95°F)
COM7101E: When in real
mode

COM70614A, COM7060A
DC to 60 MHz, within -3 dB
DC to 30 MHz, within -3 dB
(1 mv/DIV, 2 mV/DIV)
Low limit frequency of

AC coupling: 10 Hz

50 kHz, 8 DIV reference
15 to 35°C (59 to 95°F)
COM7061A: VWhen 1in real
mode

Input Impedance

COM7201E, COM72004
1 MQ 1%, 18 pF #3 pF,
50 Q +2%

COM71C1E, COM7100A, COM7061A,
COM7060A
1 MQ £1%, 20 pF 3 pF,

2-1
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Item Specification Remarks
CH3, CH&,
Deflection Factor | 0.1 V/DIV, 0.5 V/DIV 2 ranges

Accuracy of
Deflection Factor

+5%

15 to 35°C (59 to 95°F)
} kHz, & - 5 DIV
reference

EFrequency
Bandwidth

COM7201E, COM7200A
DC to 200 MHz, within -3 dB
Low limit frequency of
AC coupling: 10 Hz

50 kHz, 8 DIV reference

15 to 35°C (59 to S95°F)

COM7201E: When in real
mode

COM7101E, COM7100A
DC to 100 MHz, within -3 dB
Low limit frequency of
AC coupling: 10 Hz

50 kHz, 8 DIV reference

15 to 35°C (59 to 95°F)

COM7101E: When in real
mode

COM70614, COM7060A
DC to 60 MHz, within -3 dB
Low limit frequency of
AC coupling: 10 Hz

50 kHz, 8 DIV reference

15 to 35°C (59 to 95°F)

COM7061A: When in real
mode

Input Impedance

COM7201E, COM72004
| MQ 1%, 18 pF 3 pF,

COM7101E, COM7100A, COM7061A,
COM7060A
| MQ #1%, 20 pF 3 pF,

Maximum Safe Input
Voltage

1 M2 circuit: 400 Vpeak

(DC + AC peak)
50 @ circuit (CH! and CHZ only
of COM/201E, COM72004): 5V
(with overvoltage protector)

AC components not
higher than 1 kHz

Input Coupling

AC, GND, DC

Rise Time

COM7201E, COM7200A
Approx. 1.75 ns
Approx. 7 ns (1 mV/DIV,

2 mV/DIV)

Theoretical values
When in real mode

COM7101E, COM7100A
Approx. 3.5 ns
Approx. 11.7 ns (1 mV/DIV,
2 mY/DIV)

Theoretical values
When in real mode

2-2
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Item

Specification

Remarks

Rise Time COM7061A, COM7060A Theoretical values
(cont'd) Approx. 5.8 ns When in real mode
Approx. 11.7 ns (1 mV/DIV,
2 mV/DIV)
Channel Modes CH1, ADD (CH1 + CH2), CH2

CH3, CH&4
Any combination of the above
channels in a multi-mode
select system.
X-Y display with CHI as X
and any one or ones of CHZ,
CH3 and CH4 as Y.

Time Difference
Among Channels

< +500 ps (of all channels)

(Except 1 mV/DIV,
2 mV/DIV ranges)

Signal Delay Time

Approx. 40 ns

Chop Fregquency

Approx. 1 MHZ

Randwidth Limiter

20 Miz *5 MHz, -3 dB

Polarity Select

For CHZ only

CH1 Signal Output

Approx. 50 mV/DIV
when output terminal is open

Approx. 25 mV/DIV
when output terminal is terminated
with 500

COM7201E, COM/200A
COM7101E, COM7100A
DC to 100 MHz -3dB.

COM70614A, COM7060A
DC to 60 MHz -3dB.

2-3
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o Triggering

Signal Sources

V-MODE

(When in V-MODE, channels operat-
ing in VERT mode are used as
signal sources. When in ADD mode,
CH!1 is used as signal source.

When in CHOP mode or AUTO LEVEL
mode, the leftmost one of the
operating channels indicated by
VERT mode lamps on panel is

used as signal source.)

Ttem Specification Remarks
A Trigger
Triggering CH1, CH2, CH3, CH4, LINE, and V-MODE is effective

when in ALT SWEEP mode
or SINGLE SWEEP mode or
when AUTO LEVEL mode is
released

Coupling AC, LF.REJ, HF.REJ, DC, TV.V, and
TV.H

Polarity + or -

Sensitivity COM7201E, COM7200A

DC to 10 MHz: 0.4 DIV
DC to 200 MHz: 1.5 DIV
V.V, TV.H: 1.6 DIV
AC: Attenuates signal
components of 10 Hz
and lower
LF.REJ: Attenuates signal
components of 50 kHz
and lower
HF. REJ: Attenuates signal
components of 50 kHz
and higher

V.V, TV.H: When in
NTSC full field coler
bar signal

COM7101E, COM71004
DC to 10 MHz: (.4 DIV
DC to 100 MHz: 1.5 DIV
V.V, TV.H: 1.0 DIV
AC: Attenuates signal
components of 10 Hz
and lower

TY.V, TV.H: VWhen in
NTSC full field color
bar signal

2-4
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Ttem Specification Remarks
Sensitivity LF.REJ: Attenuates signal
(cont'd) components of 50 kHz
and lower
HF,REJ: Attenuates signal
components of 50 kHz
and higher
COM7061A, COM7060A
DC to 10 MHz: 0.4 DIV
DC to 60 MHz: 1.5 DIV TV.V, TV.H: When 1in
V.V, TV.H: 1.0 DIV NTSC full field color
AC: Attenuates signal bar signal
components of 10 Hz
and lower
LF.REJ: Attenuates signal
components of 50 kHz
and lower
HF.REJ: Attenuates signal
components of 50 kHz
and higher
AUTO LEVEL Satisfies the above values with For sinusoidal waves
0.5 DIV added to each of them
Hodes AUTO: VWhen no triggering signal When in real mode of

is applied, sweep runs
automatically.

NORM: When no triggering signal

is applied, sweep is in
a ready state and does not
rum.

SINGLE: Vhen triggering signal is
applied, sweep runs only
once. When RESET key is
pressed, sweep is reset
to READY state.

When in READY state or
sweeping, READY lamp
illuminates

COM7201E, COM710IE,
COM7061A

2-5
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Item Specification Remarks
B Trigger
Triggering CHY, CH2, CH3, CH4, and V-MODE V-HODE is effective

Signal Sources

(When in V-MODE, channels operat-
ing in YERT mode are used as
signal sources. When in ADD mode,
CH!1 1s used as signal source.

When in CHOP mode or AUTO LEVEL
mode, the leftmost one of the
operating channels indicated by
VERT mode lamps on panel is used
as signal source.)

when in ALT SWEEP mode
or SINGLE SWEEP mode

or when AUTO LEVEL mode
is released.

Coupling AC, LF.REJ, HF.REJ, and DC
Polarity + or ~
Sensitivity COM7/201E, COM72004

DC to 10 MHz: 0.4 DIV
DC to 200 MHz: 1.5 DIV
AC: Attenuates signal
components of 10 Hz
and lower
LF.REJ: Attenuates signal
components of 50 kiz
and lower
HF.REJ: Attenuates signal
components of 50 kHz
and higher

COM7101E, COM7100A
DC to 10 MHz: 0.4 DIV
DC to 100 MHz: 1.5 DIV
AC: Attenuates signal
components of 10 Hz
and lower
LF.REJ: Attenuates signal
components of 30 kHz
and lower
HF.REJ: Attenuates signal
components of 50 kHz
and higher

2-6
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Item

Specification

Remarks

Sensitivity
(cont'd)

COM706TA, COM7060A
DC to 10 MHz: 0.4 DIV
DC to 60 MHz: 1.5 DIV
AC: Attenuates signal
components of 10 Hz
and lower
LF.REJ: Attenuates signal
components of 50 kHz
and lower
HF.REJ: Attenuates signal
components of 50 kHz
and higher

AUTO LEVEL

Satisfies the abeove values with

0.5 DIV added to each of then

For sinusoidal waves

2~7
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o Time Base (Horizontal Axis)

Item Specification Remarks
A Sweep
Sweep Speeds COM/201E 1-2-5 sequence
Real mode: 10 ns/DIV to
0.5 s/DIV
Storage mode: 10 ns/DIV to
5 s/DIV
COM7200A 1-2-5 sequence
10 ns/DIV to 0.5 s/DIV
COM7101E 1-2-5 sequence
Real mode: 206 ns/DIV to
0.5 s/DIV
Storage mode: 20 ns/DIV to
5 s/DIV
COM7100A 1-2-5 sequence
20 ns/DIV to 0.5 s/DIV
COM70614A 1-2-5 sequence
Real mode: 50 ns/DIV to
8.5 s/DIV
Storage mode: 50 ns/DIV to
5 s/DIV
COM7060A 1-2-5 sequence
50 ns/DIV to 0.5 s/DIV

Accuracy of
Sweep Speeds

+2%

15 to 35°C (59 to 95°F)
Accuracy for 8 DIV at
center of CRT

Vernier Control
of Sweep Speeds

Continuously variable to a speed
slower by 2.5 times or more of set

¥When in real mode of
COM7201E, COM7I0IE,

value COM7061A
Variable Provided When in real mode of
Holdoff COM7201E, COM7101L,

CoM7061A

2-8
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Item Specification Remarks
B Sweep
Sweep Speeds COM7201E 1-2-5 sequence
Real mode: 10 ns/DIV to
6.5 s/DIV
Storage mode: 10 ns/DIV to
50 ms/DIV
COM7200A 1-2-5 sequence
10 ns/DIV to 0.5 s/DIV
COM7101E 1-2-5 sequence
Real mode: 20 ns/DIV to
0.5 s/DIV
Storage mode: 20 ns/DIV to
50 ms/DIV
COM7100A 1-2-5 sequence
20 ns/DIV to 0.5 s/DIV
COM7061A 1-2-5 sequence
Real mode: 50 ns/DIV to
0.5 s/DIV
Storage mode: 50 ns/DIV to
50 ms/DIV
COM70604A 1-2~5 sequence
50 ns/DIV to 0.5 s/DIV

Accuracy of
Sweep Speeds

+2%

15 to 35°C (59 to 95°F)
Accuracy for 8 DIV at

center of CRT

Delayed Sweep

Type of Sweep

Continuous delay, triggered delay

Delay Jitter

< 1/10,000

2-9
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Item

Specification

Remarks

Sweep
Magnification

10 times

When in ALT mode,
B sweep alone is

COM7201E, COM72004 magnified.
Maximum sweep speed: 1 ns/DIV

CM7101E, COM71004
Maximum sweep speed: 2 ns/DIV

COM7061A, COM7060A
Maximum sweep speed: 5 ns/DIV

Accuracy of Sweep | COM7201E 15 to 35°C (59 to 95°F)
| Magnification 5 ns/DIV to 0.5 s/DIV: 4% For 8 DIV at center of

I ns/PIV, 2 ns/DIV: 87 CRT.

COM7200A Excluding 10% portions
5 ns/DIV to 50 ms/DIV: 4% at both ends of sweep.
1 ns/DIV, 2 ns/DIV: +8%

COM7101E
5 ns/DIV to 0.5 s/DIV: 4%
2 ns/DIV: +8%

COM7100A
3 ns/DIV to 50 ms/DIV: +4%
2 ns/DIV: +8%

COM7061A
5 ns/DIV to 0.5 s/DIV: =£4%

COM7060A
5 ns/DIV to 50 ms/DIV: 4%
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Item

Specification Remarks
X-Y Mode When in real mode of
COM7201E, COM7101E,
COM7061A
Channels for X-axis: CHI Y-axis: CHOP mode

Axes

Y-axes: CH2, CH3, CH&4
(X~Y operation of up to
3 channels)

Deflection
Factor

Identical with those of CHI1, CH2,
CH3, and CH&

Accuracy of

X-axis: =*3% (5 mV/DIV to 5 V/DIV)

15 to 35°C (59 to 95°F)

Deflection +5% (1 mV/DIV, 2 mV/DIV) |1 kHz, 4 - 5 DIV
Factor Y-axes: +27 (CH2) reference
+5% (CH3, CHA&)
Frequency COM7201E, COM7200A X-axis: For CHI
Bandwidth DC to 4 MHz, within ~3dB Y-axes: Identical with
COM/101E, COM7100A, COM70614A, CHZ, CH3, CH4
COM7060A
DC to 2 MHz, within -3dB
X-Y Phase COM/7201E, COM7200A
Difference < 3 (DC to 200 kHz)

COM/101E, COM71004, COM7061A,
COM7060A

< 3 (PC to 100 kHz)

2-11




Iv9 888

o CRT Readout

Item

Specification

Remarks

Setting Display

CH1, CH2, CH3, CH4 scale factors
and coupling modes

CH1, CH2, UNCAL status

Use of 10:1 probe

A sweep, B sweep scale factors

A sweep UNCAL status

Holdoff, bandwidth limiter status
AREF cursor, 4 cursor

Delay time, 4T, 1/4T, 4V, voltage
ratio

Time ratio, phase difference,
frequency counter reading, DVM
reading (AC, DC, p-p)

For COM/201E, COM7101E,
COM7061A in real mode,
and for COM72004,
COM7100A, COM7060A

CHi, CH2, CH3, CH4 scale factors
and coupling modes

CH1, CH2, UNCAL status

Use of 10:71 probe

A sweep, B sweep scale factors
Bandwidth limiter status

AREF éursor, 4 cursor

Delay time, 4T, 1/4T, 4V, voltage
ratio

Scale factors and coupling modes
of reference memory units 1 - &
Reference memory time base scale
factor, pre-delayed trigger point,
magnification point, delayed start
point, view time

For COM7201E, COM710I1E,
COM7061A in storage
mode,

DLY Delay time and 4T display
Delay Time 0.50 to 10.00 times of A sweep
Range setting of highest sweep speed

range to 0.5 s/DIV range

AT Accuracy

+2% (when in the time intervals
measured with delayed B SWEEP)
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Item

Specification

Remarks

AT

Time interval between AREF cursor
and 4 cursor is displayed.

Measuring Range

4.6 DIV or more from center of
CRT

Measuring +(3% of reading + 0.05 DIV) x10 MAG off
Accuracy
1/4T Reciprocal (frequency) of 4T is
displayed.
4V Voltage between A4REF cursor and When in CH2 SINGLE

4 cursor is displayed,

SWEEP mode or when in
CHZ? and CH3/CH4 channel
modes, scale factor is
as that of CH2; in
other cases, scale
factor 1s as that of

CHI.

Heasuring Range

+3.6 DIV or more from center of
CRT

Measuring (3% of reading + 0.05 DIV)
Accuracy
Time Ratio Displays the ratio of time

interval between JREF cursor and
4 cursor with respect to 5 DIV
on CRT as reference (100%).

When in AT measurement,
SWEEP VARIABLE is
displayed in UNCAL
status.

Measuring Range

#4;.6 DIV or more from ceanter of
CRT

Measuring
Accuracy

+(3% of reading + 0.05 DIV)

x10 MAG off

Phase Difference

Displays in degrees the phase
difference between AREF cursor
and 4 cursor with respect to 5 DIV
on CRT as reference (360 degrees).

When in 1/4T measure-
ment, SWEEP VARIABLE

is displayed in UNCAL
status

Measuring Range

+4.6 DIV or more from center of
CRT

Measuring
Accuracy

£(3% of reading + 0.05 DIV)

x10 MAG off
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Item

Specification

Remarks

Voltage Ratio

Displays the ratio of voltage
between AREF cursor and 4 cursor
with respect to 5 DIV on CRT as
reference (100%).

When in 4V measure-
ment, GAIN VARIABLE
is displayed in UNCAL
status.

Measuring Range

+3.6 DIV or more from center of
CRT

Measuring +{3% of reading + 0.05 DIV)
Accuracy
ADelay Measures AT or 1/4T by using B Operates in ALT sweep

sweep instead of AREF cursor and
4 cursor.

and B sweep modes at
the same time.

Measuring Range

3.6 DIV or more to right and left
from center of CRT

Measuring +(2% of reading + 0.05 DIV) x10 MAG off
Accuracy (Excluding 0.5 DIV from left hand
end of CRT)
DVH Displays with 3-1/2 digits in Not effective when

the CHI input for up to %7 DIV in storage mode of
on CRT (AC voltage, DC voltage, COM7201E, COM7101E,
p-p voltage) COM7061A

AC Measures AC voltage in rms value Tcal #5°C, for 4 DIV at
for 20 Hz te 100 kHz center of CRT. (Note)
Measuring accuracy: 4%

DG Measures DC voltage Tcal +5°C, for &4 DIV at
Measuring accuracy: #37% center of CRT. ({Note)

p-p Measures peak-to-peak voltage Tcal +5°C, for 4 DIV at

for 20 Hz to 10 MHz
Measuring accuracy:
20 Hz to 5 MHz:  £5%
5 MHz to 10 MHz: +107%

center of CRT. (Note)

(Note) Tcal:

20 to 30°C after using internal auto calibration check
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Ttem

Specification

Remarks

FREQ

Measures frequency of input
channel signal selected by
TRIG SOURCE switch.

h-digit display, auto-range

Displays at the same
time with DVM.

Not effective when two
or more triggering
source signals are
selected.

Measuring
Ranges

COM/201E, COM7200A:
1 Hz to 200 MHz

COM7101E, COM7T100A:
1 Hz to 100 MHz

COM70614A, COM7060A:
1 Hz to 80 MHz

Measuring
Accuracy

+0.1%
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o Storage Mode (COM7201E, COM7101E, COM7061A)

Item Specification Remarks
Vertical Axis 8 bits {25 points/DIV)
Resolution '
Time Base 10 bits (100 points/DIV)
(Horizontal Axis)
Resolution

Sampling Rates

20 samples/sec to 20M samples/sec

Accuracy of
Sampling Rate

0.02%

Accuracy of

CH1, CH2

15 to 35°C (59 to 95°F)

Deflection 5 mV/DIV to 5 V/DIV: £(2% + 1 LSB) | ikHz, & - 5 DIV
Factor I mV/DIV, 2 mV/DIV: x(4%Z + 1 LSB) | reference
CH3, CH& +(5% + 1 LSB)
Frequency COM7201E, COM7101E 15 to 35°C (59 to 95°F)
Bandwidth DC to 100 MHz, within -3 dB 50 kHz, 8 DIV reference
DC to 50 MHz, within -3 dB
(1 my/DIV, 2 nV/DIV)
COM7061A _ 15 to 35°C (59 to 95°F)
DC to 60 MHz, within -3 dB 50 kHz, 8 DIV reference
DC to 30 MHz, within -3 dB
(1 mV/DIV, 2 mV/DIV)
Effective COM7201E, COM7I01E With sine interpolation
Storage 8 MHz: When in SINGLE SWEEP mode
Frequency with 5 ps/DIV or faster

ranges.
100tHz, -3dB: At time base range

for REPEAT mode.

For periodic signal.

COM70614A
8 MHz: When in SINGLE SWEEP mode
with 5 ;s/DIV or faster
ranges.
60 MHz, ~3dB: At time base ranges

for REPEAT mode.

For periodic signal.

With sine interpolation
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Iten Specification Remarks
Effective COM7Z01E, COM7IQ1E With pulse
Rise Time < 80 ns: When in SINGLE SWEEP interpolation
interpolation mode with 5 ps/DIV or
faster ranges.
Approx. 3.5 ns: At time base
ranges for REPEAT mode.
For periodic signal.
COM70614A With pulse
<80 ns: For one-shot signal or interpolation

Approx. 5.8 ns:

non-periodic signals.

When in SINGLE SWEEP mode
at ranges faster than

5 us/DIV.

At time base ranges
for REPEAT mode.

For periodic signal.

Sweep Channels

SINGLE SWEEP:

CH1, CH2, CH3, CH.4

ALT:  Any combination of CHI
through CH4
CHOP: CHI and CH2
REPEAT Mode COM7201E Except when in SINGLE

2 yus/DIV to 10 ns/DIV

SWEEP mode in random
equivalent time
sampling

COM7101E
2 us/DIV to 20 ns/DIV

Except when in SINGLE
SWEEP mode in random
equivalent time
sampling

COM70614A
2 ys/DIV to 50 ns/DIV

Except when in SINGLE
SWEEP mode in random
equivalent time
sampling

ROLL Mode

5 s/DIV to 0.1 s/DIV automatic
operation

When in single channel
mode or 2-channel,
CHOP mode

ENVELOPE Mode

Operable ranges:

50 ms/DIV to
10 us/DIV

2-17
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Item

Specification

Remarks

Waveform
Magnification

Time base ranges of up to 100 times
Reference position for magnifica-
tion: O DIV to 10 DIV, in 1-DIV
steps, 11 positions

Interpolation: Sine or pulse

When in PAUSE status

Display Memory

(1024 words per channel) x4

Reference
Memory

For 4 waveforns

Data can be saved in
reference memory when
in SAVE status.

Pre-triggering

Triggering points: O, 2, 4, 6, or
8 DIV on CRT

View Time

0 to approx. 10 sec, 4 steps

o GP-IB Interface

Functions (COM7201E, COM71G1E, COM7061A)

Ttem Specification Remarks
Interface SH1: All source handshake functions | COM7201E, COM7iGIE,
Functions AH1: All acceptor handshake func- COM70614,
(IEEE488-1978) tions GP-IB incorporated
(IEC625) Th: Talker function models of COM7200A,

L3: Listener function COM7100A, COM7060A.
SR1: All service request functions
RL1: All remote/local functions
PPG: No parallel poll function
DCl: All device clear functions
DT0: No device trigger function
CO:  No control function
Programmable All functions except VERNIER, FOCUS,
Functions and TRACE ROTATION
Formats Device commands: ASCII Waveform data is for
Waveform data: Binary or ASCII COM7201E, COM7101E and
(selectable) COM7061A only
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N

BV

© Programmable Control Functions (COM7201E, COM7101E, COM7061A)

Item Specification Remarks
Program Steps 100 (00 to 99)
Programmable All functions except INTEN, FOCUS, By using RCOI-COM in
Functions and TRACE ROTATION controls conjunction.

Only for oscilloscopes
incorporated with GP-
IB functions

Program Backup Provided

Functions

External Control | Probe selector (PS01-COM) By using RCO1-COM in
Functions

conjunction.

Remote Controller
RCO1-COS

Step Address

00 to 99, 7-segment LED's

Display
Control COPY:  Transfer of data between
Functions steps

WR: Storing of settings

START: Setting of START address
END: Setting of END address
PROB:  Setting of probe number
selected by probe selector
CONT: VR function selected by

RCO1-COM

RESET: Resetting to START address

DEC: Decrement of step address
by 1 step

INC: Increment of step address
by 1 step

Remote Control
Functions

CH1, CH2, CH3 and CH4 vertical posi-
tioning and horizontal positioning,
REF cursor or DLY positioning, and

4 cursor positioning (verniers);
automatic step address increment.

Setting Protec-
tive functions

Two types: Instrument panel protect
Control function protect

With selector switch

Step Address

Output

BCD signal
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o Z-axis

Item

Specification

Remarks

Sensitivity

Intensity modulation discernible
with 3 Vp-p input signal.
Negative-going signal for brighter
trace and positive-going signal
for dimmer trace.

Frequency Range

DC to 10 MHz

Input Resistance

5 kQ x10%

Maximum Safe
Input Voltage

50 Vpeak (DC + AC peak)

AC compeonents not
higher than | kHz

o Signal Outputs

Item Specification Remarks
Sweep Signal A sweep signal, approx. 1 Vp-p BNC terminal at rear
Output panel
Qutput impedance
approx. 1 k&

Sweep Gate
Signal Outputs

A sweep gate
signal output: Approx. 5 Vp-p

B sweep gate

BNC terminals at rear
panel
Output impedance

signal output: Approx. 5 Vp-p approx. ] kQ
o Calibration Signal
Item Specification Remarks
Waveform Positive pulse signal
Frequency 1 kHz *0.1%

Qutput Voltage

0.5 Vp-p 2%

Output Resistance

Approx. 2 k@

2~20
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o Pen Out Signals

(COM7201E, COM7i01E, COM70614)

ITtem

Specification

Remarks

Output Signals
for X-Y
Recorder

Delivered when in storage mode

X-axis output

0.1 V/DIV +10%
(Speed automatically varies in
response to Y-axis amplitude.)

BNC terminal at rear
panel (common with
sweep signal output
terminal)

Y-axis Output

0.1 V/DIV £10%

BNC terminal at rear
panel

SYNC Output

TTL level
(When in Pen Out: "HIGH'")

BNC terminal at rear
panel (common with A
sweep gate terminal)

o CRT Circuit

Item Specification Remarks
Cathode-ray 6-inch square screen, with internal
Tube white graticule
Effective screen area:
8 x 10 cm (3.15 x 3.94 in.)
Acceleration voltage: Approx. 20 kV
o Power Requirements
Item Specification Remarks
Line Voltage 90 to 250 V No voltage selection

required.

Line Frequency

50/60 Hz

Power
consumption

COM7201E, COM/101E, COM7O61A:
Approx. 103 watts

COM7200A, COM7100A, COM7O60A:
Approx. 65 watts

2-21




o Memory Backup:
Data protected: Panel setting data, calibration data, waveform data,

and RCOT-COM setting data,
Backup battery: Lithium battery (life expectancy 10 years or more from

shipment from factory, at 25°C (77°F))

o Probe power Supplies: For two active probes, through terminals at rear
panel, :
for COM/201E and COM7200A

o Operation Environments: 0 to 50°C (32 to 122°F), 95% RH or less

o Environment for Performance
to Specification: 5 to 45°C (41 to 113°F), 90% RH or less

o Mechanical Dimensions

Overall Sizes: 318 W x 150 H x 400 D mm (Mainframe)
{(12.52 W x 5.91 H x 15.75 D in.)
380 W x 200 H x 465 D mm (Maximum)

(14,96 W x 7.87 H x 18.31 D in.)

Weights COM7201E, COM/101E, COM7061A: Approx. 10 kg (22 1bs}

COM7200A, COM71004, COM7060A: Approx. 8 kg (I8 1bs)

o Accessories
Power code One

Instruction manual One

Probes  COM7201E, COM7200A: Two P250-2 probes (10:1)

1G9 S88

COM7101E, COM7100A: Two P100-S1 probes (10:1/1:1)

COM7061A, COM70604:

Two P060-S probes (10:1/1:1)

2-22
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3.

3.

PRECAUTIONS BEFORE OPERATING THE OSCILLOSCOPE
1 Unpacking the Oscilloscope

The oscilloscope is shipped from the factory after being fully inspected and
tested. Upon receipt of the instrument, immediately unpack and inspect it
for any damage which might have been sustained when in transportation,

If any sign of damage is found, immediately notify the bearer and/or the
dealer.

.2 Environments

The normal ambient temperature range of this instrument is 0 to 50°C (32 to
122°F). Operation of the instrument outside of this temperature range may
cause damage to the circuits.

Do not use the instrument in a place where strong magnetic or electric
fields exist. Such fields may disturb the measurement.

.3 CRT Intensity

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

.4 Maximom Safe Input Voltages

The maximum safe input voltages applicable to the input terminals and probes
are as shown in the below table. Do not apply any voltages higher than
these limits.

Input Terminals Maximum Safe Input Voltage
CH1, CHZ, CH3, 400 V peak (DC + AC peak)
CH&, (1 MQ)
CH1, CH2 (50 Q) 5V rms

Probes 600 V peak (DC + AC peak)
Z—axls 50 V peak (DC + AC peak)

3-1
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4, OPERATING
4.1 Description of Front Panel

This section gives descriptions of the front panel items referring to Figure
4-1,

% : Functions of the items indicated by the asterisk marks partially differ
when in the storage mode. Refer to Section 4.2.

o CRT circuits

POWER .. .o.voiiia, @O The main power switch of the oscilloscope.
When power 1s turned on, the LED illumi-
nates.

INTEN oo @ Controls brightness of the spot or trace.

For approximately 1 second after this knob
is pushed in, the beam finder function is
brought into effect and the direction in
which the beam has been deflected off and
lost from the CRT screen can be identified.

TRACE ROTATION ........ ® Semi-fixed potentiometer for aligning the
horizontal trace with graticule lines.

FOCUS .. .o.vvenvnnnn... @ For focusing the trace to the sharpest
image.

% B INT, SCAL, READOUT .. ® Each time as you press this control, its
: function is switched over to B INT (B sweep

] : intensity control), SCAL (graticule illumi-

nation control), or READOUT (CRT readout
@%@‘ character brightness and cursor brightness
‘ control).
When in the A sweep mode, its function is
switched over to SCAL or READOUT only.
Bezel .......... ... ... @D Acts as a base to install a camera.
Filter .............n.. @) Filter (grey) to improve contrast of wave-

form displayed on CRT. Readily removable.

-1
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o Vertical Axes

CHT & X input ......... ® CH1 vertical axis input terminal. ZX-axis
(horizontal direction) input terminal when
in X-Y mode.

CH2 input ............. @ CH2 vertical axis input terminal. Y-axis
(vertical direction) input terminal when in
X-Y mode.

CH3 inmput ............. @ CH3 vertical axis input terminal. Y-axis
(vertical direction) input terminal when in
X-Y mode.

CHA4 input ............. ({® CH& vertical axis input terminal. VY-axis
(vertical direction) input terminal when in
X-Y mode.

AC/DC, GND, 50Q .... @ @ Switches to select coupling of input termi~
For COM7200A and nal to vertical amplifier of CH1 and CH2.
CCM7201E only AC/DC: Each time as you strike this key,

coupling mode is changed to AC or
COUPLING . DC.
[€lfee] (e8] [soal '
e GND: Input of vertical amplifier is
' ' grounded and inmput terminal is made
open.
50Q: To select input impedance between

500 and iMQ2. When 500 is selected,
LED illuminates.

AC, GND, BC ........ @ @@ Switches to select coupling of input termi-
For COM7101E, COM71004A, nal to vertical amplifier of CH1 and CHZ.
COM7061A and COM70G604A

only AC: AC coupling
~ COUPLING CND: Input of vertical amplifier is
Wﬂﬁalﬂiﬁj H§E} grounded and input terminal is made
Y socows NS o I s open.
DC: DC coupling
AC/BC, GND, +5 ..... ® (9 Switches to select coupling of input termi-

nal to vertical amplifier of CH3 and CH4.
AC/DC: Each time as you strike this key,

" COUPLING . .

coupling mode 1s changed to AC or
. i1Px10}

o S nvnss IR e DG

-2
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VOLTS/DIV  .vvvnnn... ® ®
VOLTS/DIV @
@
VARIABIE ........... @
% POSITION ..... @ @ ® O
% VERT MODE ............. @

GND: Input of wvertical amplifier 1is
grounded and input terminal is made
open.

=5 Each time as you strike this key,
deflection factor is changed be-~
tween 0.1 V/DIV and 0.5 V/DIV.
When 0.5 V/DIV 1is selected, LED
illuminates.

To select deflection factor of CHI or CH2Z,
from 1 mV/DIV to 5 V/DIV in 12 ranges.

The selected range is digitally displayed
on CRT.

Vernier adjustment of deflection factor of
CH1 or CHZ. Adjustment is down to 1/2.5 or
less of the deflection factor indicated by

VOLTS/DIV switch. When this knob is pushed

in (calibrated position), deflection factor
is as indicated by VOLTS/DIV switch. When
this knob is pushed out (uncalibrated posi-
tion), it acts as a vernier control.

Vertical positioning of trace or spot.

CH1 POSITION @0 acts also as a horizontal
positioning control when in X-Y mode.

CH2 POSITION @9 acts also as an INV switch
and the polarity of the CH2 signal is in-
verted each time as you press this knob.

To select vertical modes. You may strike
CH1, ADD, CHZ, CH3 and CH4 keys to select
them in any combination., The LED lamps of
the selected ones illuminate and the corre-
sponding signals are displayed on CRT. As
you strike keys again, the corresponding
LED lamps and displayed signals go off,
except when in single channel mode.

ADD: Algebraic sum or difference of CHI
and CHZ2 signals is displayed.
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VERT.MODE. .

ALT/CHOP: Selects ALT mode or CHOP mode.
When in ALT mode, channels are
swept alternately with one com-

plete sweep cycle for each chan-
BW

(&) (555 [ (o) (o] s nel. When in CHOP mode, chan-

oo o S e S s s PO s N B nels are swept 1in turn being

o Time Base (Horizontal Axis)

A, B TIME/DIV .........

AB TIME/DIV

% VARIABLE

.. BULLH
3

--------------

chopped at a fIrequency of
approximately 1 MHz.

20MHz BW: Bandwidth of vertical amplifier
i1s limited at approximately 20
MHz., This mode is used to cut
off  undesirable  frequencies
wider than 20 MHz and is selec-
table irrespective of settings
of other switches.

Selects sweep time of A sweep or B sweep
(delayed sweep). The pushed—in position of
the knob is for A sweep and the pulled-out
position 1s for B sweep.

Even when the knob is in the pulled-out
position, however, if HORIZ MODE @p is set
for A sweep, this switch is for A sweep.

Either when in A sweep or B sweep, sweep
time is digitally displayed on CRT.

Vernier control of A sweep time, for up to
2.5 times or more slower than the speed
selected by A TIME/DIV switch.

When the knob is set in the pushed-in posi-
tion (calibrated position), sweep speed is
as selected by A TIME/DIV switch. When the
knob is set in the pulled-out position
(uncalibrated or vernier position), sweep
speed is continuously adjustable.

b1
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 HORIZ MODE

" [xv]

-------------

_HORIZ "MODE".

IPEN OUT)

FPLT=1]  [PLT~2)

B3 BT

@ Select sweep mode as below, and act alsc as

a RESET switch when in the SINGL mode.

AUTO:

NORM:

SINGL:

mode,

X-Y:

ALT:

4-5

When no triggering signal is applied
or when triggering signal frequency
is lower than 50 Hz, sweep runs
automatically in a free mode.

When no triggering signal is ap-
plied, sweep is in a standby state
and no trace is displayed on CRT.
This mode is wused primarily for
viewing of signals of lower than 50
Hz.

When a triggering signal 1is ap-
plied, the sweep runs one time. As
you press the RESET switch after
the sweep is over, the sweep cir-
cuit is rest to the READY state and
the READY lamp illuminates.

The READY lamp goes off when the
sweep is over,

@ Select X-Y mode, A sweep mode or B sweep

as follows,

For X-Y mode of operation with CHI
for X-axis and CH2, CH3, and/or CH%4,
for Y-axes. VY-axes are selectable
with VERT MODE 39. If no selection
for Y-axes (CH2 - CH4) is made De-
fore selecting the X-Y mode, CHI and
CH2 are automatically selected for
the X~Y mode of operation.

Selects A sweep alone for single time
base mode of operation.

A sweep (regular sweep) and B sweep
(delayed sweep) run alternately.

A sweep 1s with accentuated bright-
ness for the section to be magnified.
B sweep 1s for display of the magni-
fied waveforn.
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POSITION

---------------

B: Selects B sweep (continuously delayed
sweep). Sweep speed is as selected
by B TIME/DIV switch.

Sweep starts when period preset by
DELAY TIME POSITION (33 has elapsed.

B TRIG: Selects triggered delay, and is
enabled when in ALT or B sweep
mode. B sweep starts as trig-
gered by B trigger signal after
delay time set by DELAY TIME
POSITION G has elapsed. When in
the B TRIG mode, the AUTO LEVEL
@), TRIG SLOPE 29, and TRIG LEVEL
@ are change to B trigger func-
tion and their green lamps illu-
minate as well as those of the
TRIG SOURCE @9 and TRIG CPLG @ to
indicate that they are set for B
triggering.

@ For horizontal positioning of the trace or

spot. When in the %10 MAG mode, the hori-
zontal position of the beam spot (trace)
1s adjustable for a range of approximately
20 DIV with the POSITION control. As you
turn the control to the full clockwise or
counterclockwise posi-tion (to the end
position), the beam spot (sweep) moves
automatically and continu-ously to the
right or left, respectively. To stop the
moving beam spot (trace); turn the control
in the reverse direction from the end
position.

h-6
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o TRIGGERING

SOURCE

-----------------

@) Selects the triggering the signal source.
Switch A selects the A triggering. Switch
B selects the B triggering only when HORIZ
MODE @9 is set for the ALT mode or for the
B sweep and the B TRIG mode.

Y-HODE:
(V.M)
CH1: CHI
ing
CH2: CH2
ing
CH3: CH3
ing
CH4: CH4
ing
AC

LINE:

Note:

47

The input signal selected by

VERT MODE @9 is used as the trig-
gering source signal. When in a
multi-channel mode, triggering is
made in ALT mode, and V-MODE lamp
and the indicator lamp of the se-
lected channel illuminate.

When CHOP mode is selected by
VERT MODE @9 or when AUTO LEVEL
@D is selected, however, the left
most one alone of the indicator
lamps of the selected channels
illuminates indicating that the
corresponding channel signal is

selected for triggering source
signal.

input signal is used as trigger-
source signal.

input signal is used as trigger-
source signal.

input signal is used as trigger-
source signal.

input signal is used as trigger-
source signal.

lipe signal is used as triggering

source signal, The A TRIG mode

alo

ne 1s selectable.

When in the A TRIG mode, an orange
lamp 1lluminates; when in the B TRIG

mod

e, a green lamp illuminates.
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@ These switches select the coupling mode

between the triggering signal source and
the trigger circuit. Switch A selects the
A triggering mode (the orange lamp
illuminates) and switch B selects the B
triggering mode (the green lamp illumi-
nates). When in the A triggering, these
switches also select the coupling to TV
sync circuit. The B triggering can be
selected only when the HORIZ MODE @B is
set for the B TRIG mode.

AC: AC coupling, eliminating DC compo-~
nents

LF-REJ: Components lower than 50 kHz are
rejected,

HF-REJ: Components higher than 50 klz are
rejected.

DC: DC coupling

TV.H: Triggering is made with TV hori-
zontal sync signal. Effective for
A TRIG mode only.

TV.V: Triggering is made with TV vertical
sync signal, Effective for A TRIG
mode only. :

Selects either positive-going slope or

negative-going slope for triggering point.

+: Triggering occurs when a positive-going
signal crosses the trigger level.

—-: Triggering occurs when a negative-going
signal crosses the trigger level.

B4 SLOP ot SLOP
TRIG
7 POINT
TRIG "\

POINT

NOTE: When in the A TRIG mode, an orange
lamp illuminates; when in the B TRIG
mode, a green lamp illuminates.
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LEVEL

ooooooooooooooooo

AUTO v,
LEVEL
AUTO"
=)
)
[=51
o

Controls the triggering level to adjust the

starting point of the waveform displayed on
CRT.

When A/B TRIG selector switch @ is set for
A TRIG, this knob is used to adjust the A
TRIG level; When set for B TRIG, this knob
is used to adjust the B TRIG level.

When in the A TRIG mode, TRIG LED @9 illu-
minates.

When in the LEVEL AUTO mode, the LEVEL
control @) is disebled and the triggering
level 1s maintained at an optimal level
covering from the minimum amplitude to the
maximum amplitude.

Note: When in the A TRIG mode, the orange
lamp illuminates; When in the B TRIG
mode, the green lamp illuminates.

Selects either the A or the B triggering
mode for the SLOPE @§, LEVEL @0, and LEVEL
AUTO @) which are used in common for both
the A and the B triggering. Each time as
you press this switch, either the A or the
B triggering mode is selected.

This switch is effective only when the
HORIZ MODE @B 1s set for the ALT mode or
for the B sweep and the B TRIG mode. ’

Immediately after the HORIZ MODE (B is set
for the ALT mode or for the B sweep and
the B TRIG mode, the B indicator lamp
1illuminates and the above common-~use
controls are set for the B triggering.

Unless the HORIZ MODE (B is set for the B
TRIG mode, the A/B switch does not oper-
ate, the A lamp illuminates, and the above
mentioned common-use controls are in the A
triggering mode.

4-9
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o CRT Readout

The functions of the CURSOR SW () and the SUB CURSOR SW @) for data to be
displayed on the CRT readout can be set mutually independently for each of
the A, ALT, and the B sweep modes which are selectable with the HORIZ MODE
@. For example, you may set the CURSOR 5W @D for the 1/4T measuring func-
tion for the ALT sweep mode and for the AT measuring function for the B
sweep mode. With this setting, simply by selecting the HORIZ MODE @D
thereafter, measurement will automatically become OFF when in the A sweep
mode, frequency (1/4T)measurement when in the ALT sweep mode, or period
(4T) measurement when in the B sweep mode. The above, however, 13 not
applicable to other cursor functions. The functions of the switches

related to the CRT readout for respective settings of the HORIZ MODE (§ are
described in this section.

(1) When HORIZ MODE @B is set for A sweep

CURSOR SW ............ @) This switch selects three functions.
Measurement AT, 1/4T or 4V cursor and
measurement off. As this switch 1is

. READ OUT changed, functions of the READOUT con-

' trol () are changed automatically.
(When in the measurement OFF state, the
HO lamp illuminates to indicate that the

!-n——ﬁp
CZQ\\(D READOUT control @9 is acting as a HOLD-
J

QFF control.}

When in any onme of the above types of
measurement, position of the dotted-line
cursor is adjustable with the READOUT
control (3. The adjustable range 1is
approximately #1 DIV from center of
screen, As you turn the control to the
full clockwise or counterclockwise posi-
tion (to the end position), the cursor
moves automatically and continuously.

To stop the moving cursor, turn the
control’ in the reverse direction from
the end position.

The cursor line can be changed to broken
lines or to dotted lines by pressing the
knob.

~ When both cursor lines are dotted, they
are in the tracking mode and can be
moved keeping the distance between Lhem
constant. :

4-10
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Each time as you press the knob, the
cursor changes in the order of broken

Iine

— tracking mode -» dotted Iline

tracking mode —> broken line.

AT

1/4T:

4Y:

4-11

Differential time between two
vertical cursors (one is broken
line and the other is dotted or
broken line) is determined and
digitally displayed on CRT.

When SWEEP VARIABLE () is set in
the on state, time ratio with ref-
erence to 5 DIV as 100% is deter-
mined and displayed. This mode of
operation is convenient for meas-
urement of the duty ratic of pulse
wave.

Differential time between two ver-
tical cursors (onme with broken
line and the other with dotted or
broken line) is determined and its
reciprocal is calculated and dig-
itally displayed as fregquency.
When SWEEP VARIABLE @) is set in
the abled state, phase with refer-
ence to 5 DIV as 360 degrees is
determined and displayed.

This mode of operation is conven-
ient for measurement of phase dif-
ference.

Differential voltage between two
horizontal cursors (one with
broken 1line and the other with
dotted or broken line) is deter-
mined and digitally displayed on
CRT.

Scale factor is as that of CHI,
except when CH2 single channel is
selected by VERT MODE in which
case scale factor is as that of
CH2.
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* SUB CURSCR SW

LRI

When the VARTABLE knob is in the
pushed out state (UNCAL state),
voltage ratio with reference to 5
DIV as 1007 1s determined and
displayed.

.... @ This switch changes READOUT control (33
to holdoff control function when in 4T,
1/4%, or 4V measurement.

As you press this switch, HO: lamp
illuminates and holdoff period becomes
adjustable. As you press this switch
again or press the READOUT control @3,

HO lamp goes off and cursor measurement
resumes.

When the 4T, 1/4T and 4V are not se-
lected the HO lamp, constantly illumi-
nates and the READOUT control @3 adjusts
the heoldoff function and the SUB CURSOR
SW 32 is disabled.

When in A sweep mode

Function selectable with SUB

CURSOR SW
Function LED lamp AT 41, HO
selectable | Indication
with CURSOR Control | Cursor position | Holdoff time
SW @D function
LED lamp 1/47 1/4T, HO
indication
‘Control | Cursor position | Holdoff time
function
LED lamp 4V 4v, HO
indication
Control | Corsor position | Holdoff time
function
LED lamp HO
indication
Control | Holdoff time | 77
function

4--12
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(2) When HORIZ MODE @ is set for ALT sweep

# CURSOR

‘READ OUT

SW oo @D This switch selects the functions of the
READOUT control @ for delay time setting
or time interval measurement (4T, 1/4T)

FWo] [RE8 oY) ——® with delayed sweep.
[aT]
1]

Q

. R
&, N

When in the 4T or 1/4T measuring mode,
controllable intensity modulation sections

can be changed by pressing the READOUT
control @3.

When in the tracking mode, as in the case
of measurement with cursors, two intensity-
modulated sections can be moved keeping the
distance between them constant.

Each time as you press the control knob,
control function changes in the order of
intensity modulation A -> tracking mode --
intensity modulation B -» tracking mode —»
intensity modulation A.

DLY: READOUT control @3 acts as delay time
control for B sweep. The delay time
1s digitally displayed on CRT.

When SWEEP VARIABLE () is set in the
on state, delay time displayed on the
CRT is in the unit of DIV.

4T:  Differential time between two inten-
sity-modulated sections on A sweep is
determined and digitally displayed on
CRT. '

When 1in single channel mode, two
intensity-moduiated sections are
displayed on the same trace,
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o

('\

99

1/ 4T

When in multi-channel mode and VERT
MODE @9 is set for ALT mode but TRIG
SOURCE @9 is not set for Y-MODE trig-
gering, intensity-modulated sections
are displayed on channels with prior-
ity in the order of CH1, CH2, CH3,
CH4, and ADD, with one intensity
modulated section on the trace of an
odd number channel and the other
intensity modulated section on the
trace of an even number channel, for
measurement of differential time be-
tween channels.

When an odd number of channels are
measured, however, two intensity-
modulated sections are displayed on
the trace of the lowest-priority
channel. When in the five-trace mode
(CH1, CH2, CH3, CH&4, and ADD), one
intensity-modulated section is dis-
played on CH] trace and the other
intensity-modulated section on CH2
trace, while both intensity-modulated
sections are displayed on each of
CH3, CH&4, and ADD traces.

When SWEEP VARIABLE () is set in the
on state, time ratio with reference

“to 5 DIV as 100% is determind and

displayed.

Differential time (period) between
intensity-modalated sections on A
sweep 1s determined and its recip-
rocal (frequency) is calculated and
displayed.

When the SWEEP VARIABLE () is set in
the on state, phase difference 1is
measured and displayed with a refer-
ence of 5 DIV as 360 degrees.
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% SUB CURSCR SW ...... @2 This switch selects the function of READOUT

control @) between holdoff function when in

DLY, AT or 1/4T mode and trace separafion
function.

As you press this switch, HO lamp illumi-
nates and holdoff time becomes adjustable.

As you press this switch again, AJB lamp
illuminates and B sweep position with
respect to A sweep position is vertically
adjustable when in ALT mode. As you press
this switch once more, DLY,4T or 1/4T meas-

urement resumes.

It resumes also as you

press the READOUT control (3.

When in ALT mode

Function selectable with
SUB CURSOR SW GE

Function LED lamp DLY DLY, HO DLY, A | B
selectable indication
with Control | Deley time | Holdoff time | Trace separation
CURSOR function
SW @D LED lamp AT 4T, HO AT, A 1 B
indication
Control | Intensity | Holdoff time | Trace separation
function modulation
section
positioning
LED lamp 1/4T 1/4T, HO 1/4T, & | B
indication _
Control | Intensity | Holdoff time | Trace separation
function modulation
section
positioning
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{3) When HORIZ MODE (B is set for B sweep

% CURSOR SW .......... @D This switch selects the functions of the
READOUT control ) for delay time setting
or time interval measurement (4T, 1/4T)

READ OUT. with delayed sweep.
[Ho } ind gl LDLY]
{Ziﬂ : When in AT or 1/4T measuring mode, control-
lable B sweep can be changed by pressing
the READOUT control (3.

Each time as you press this knob, the
control function changes in the order of B
sweep a —» tracking mode — B sweep b —
tracking mode — B sweep a.

DLY: Delayed and magnified sweep 1is
displayed on CRT, with delay time
controllable with the READOUT control
@3. Delayed time is digitally
displayed on CRT.. ‘

When SWEEP VARIABLE () is set in the
on state, delay time is displayed in
the unit of DIV.

AT:  Differential time between two B
sweeps is determined and digitally
displayed on the CRT.

When in single channel mode or CHOP
mode, differential time between two
points on the same signal waveform is
displayed.

When in multi-channel mode and the
VERT MODE @9 is set for ALT mode but
TRIG SOURCE @9 is not set for V-MODE
triggering, it measures the period of
time between one point on the trace
of the odd-number. channel and the

4-16
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1/4T:

4-17

other point on the trace of the even-
number channel, with channel priority
in the order of CH1, CH2, CH3, CH4,
and ADD. When an old number of
channels are displayed, differential
time between twe points on the same
trace is measured for the channel of
the lowest priority. Except when in
the S5-trace mode with CH1, CH2, CH3,
CHS and ADD, differential time
between CHI and CHZ and that between
two points on each of the remaining
traces are displayed.

When in triggered delay mode, a
sign of inequality on CRT 1is
affixed to prevent reading errors.

When SWEEP VARIABLE (7 is set in the
on state, time ratio with reference
to 5 DIV on A sweep as 100% is
measured and displayed.

Differential time (period) between
two points on B sweep is determined
and 1its reciprocal (frequency) 1s
calculated and displayed.

When SWEEP VARIABLE () is set in the
on state, phase difference with
reference to 5 DIV on A sweep as 1007
is measured and displayed,
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% SUB CURSOR SW

...... @) This

switch selects function of READOUT

control @) between holdoff function and
trace separation function when in DLY, 4T

or 1/4T mode

When trace separation function is selected,
all traces displayed on CRT are of B sweep

mode.

The trace which is movable with the

knob is of the lowest priority channel.

To return to DLY, 4T or 1/4T mode, press
again this switch or press the READOUT

control @3.

When in B sweep mode

Function selectable with

SUB CURSOR SW (2
Function LED lamp DLY DLY, HO
selectable indication
with Control | Delay time | Holdoff time |
CURSOR function
SW @D LED lamp 4T AT, HO AT, A 1 B
indication
Control | Intensity- | Holdoff time | Trace separation
function modulated
position
adjustment
LED lamp 1/4T 1/4T, HO 1/4T, A | B
indication
Control | Intensity- | Holdoff time | Trace separation
function modulated
position
adjustment
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(4) Digital voltmeter and frequency counter functions

®

DVM SW

-------------

@ This switch selects the DVM function to

measure the AC, DC, or peak-to-peak voltage
of the signal applied to CH1 input.

The measured value is digitally displayed
on CRT.

When the DVM is set in the on state, fre-
quency of the triggering source signal se-
lected by TRIG SOURCE @4 also is measured
in an auto-range system and displayed on
CRT. DVH and counter are disabled when
COM7201E, COM7101E, or COM7061A is 1in
storage mode.

Each time as you press the switch, meas-
urement is changed in the sequence of AC

voltage, DC voltage, peak-to-peak voltage,
and off.

Note: Note that measurement by DVM may
involve larger errors when the meas-
ured signal amplitude is unreason-
ably small or large.

Note also that frequency counter may
not operate when the signal pulse
width is very mnarrow, the signal
amplitude 1is very small, or when the
signal is in a state such that no
triggering is successfully effected.

AC: Measures the AC voltage (true rms
value) of the signal applied to CHI

input for a range of 20 Hz - 100
kHz.

4-19
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DC:

When COUPLING @ of CH! is set to
AC-coupling, rms value of AC voltage
signal is measured; when it is set
to DC-coupling, DC + AC rms value is
measured.

Measures the DC voltage of the sig-
nal applied to CH! input.

Measures the peak-to-peak voltage of
the signal applied to CH1 inpput, for
a frequency range of 20 Hz - 10 MHz.

Symbols displayed on CRT are as shown in
the following table.

DVM SW @ CH1 COUPLING @ | Symbol

AC AC . v
BC N

e AC ?v
e ¥

p-p AC, BC p...V

o Others
CAL (Vp-P) ..ovvrvnnn.. @ This terminal provides a 1 kHz 0.1%

CAL{Vp~pI0Q.5V

------------------

squarewave 0.5 Vp-p calibration signal with
+2% voltage accuracy. Outpul resistance is
approximately 2k ohms,

@D Ground terminal

4-20
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4.2 Description of Front Panel (for Storage Mode)

This section gives descriptions of the front panel items for the storage
mode of COM7201E, COM7101E, and COM7061A, referring to Figure 4-2.
For other front panel items, see Section &.1.

o CRT Circults

B INT, SCAL, READOUT .. ® Each time as you press this knob, its func-
tion 1is changed to SCAL (adjustment of
]ﬁﬂ[ graticule illumination brightness) or READ-
Iscat] . OUT (adjustment of readout character and
Rmﬂ . cursor brightness). When in the storage
mode, this knob is not changed to B INT.

o Vertical Axes

POSITION ..... @ @ G 4 Vertical positioning of trace.
On even when in PAUSE state.

VERT MODE ............. @) Select vertical axes. Any combination of
CH1, CH2, CH3, and CH4 can be selected.

When in single channel mode or ALT mode,
the lamps of the selected channels illumi-
nate. For CHOP mode, CH1 and CHZ alone are
selectable.

As you press again the switch, the lamp
goes off except when in the single channel
mode.

The ADD function cannot be used.

ALT, CHOP: Selects ALT or CHOP mode for
multi-channel operation.

T — When in ALT mode, the signals
FE“'}%KBE% ferz] o] oy E@m are acquired alternately for
(- E:B CoO s o 3 the selected channels. Vhen

TRIG SOURCE @) is set for V-
MODE, triggering is made in ALT
mode.

4-2]



When in CHOP mode, CH1 and CH2
signals are acquired simultane-
ously.

20MHz BW: Limits the bandwidth of ap-

o Time Base (Horizontal Axis)

proximately 20 MHz on vertical
amplifier. This switch ope-
rates independent of other
switches.

VARIABLE .............. (> This control remains disabled when in sto-
rage mode. Time base is as set by A or B

TIME/DIV (® irrespective of setting of this
control.

MODE ... ...iiiiininnn, @) Selects sweep mode. Sweep operation dif-
fers between the standard sweep mode and
the ROLL mode which is selected when the

AUTO:

NORM:

SINCL:

52,9588

422

sweep speed is 0.1 s/DIV or slower.

When the standard mode

When no triggering signal is applied
or triggering signal frequency is
lower than 50 Hz, sweep runs auto-
matically in a free run mode.

When no triggering signal is applied
or no triggering is effected, the
waveform of the current sweep cycle
is kept displayed and the sweep cir-
cuit is in the standby state for the
next trigger signal.

When a triggering signal is applied,
sweep runs only for one sweep cycle.
When the sweep c¢ycle is over, the
READY lamp goes off and the data
acquisition function pauses. As you
press the RESET switch, the sweep
circuit is reset to the READY state
(the READY lamp illuminates) and the
data acquisition function resumes.
The VIEM TIME ) remains in the dis-
abled state.
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When in the ROLL mode

AUTO:

NORM:

SINGL:

4-23

The Sweep runs automatically in a
free run mode, irrespective of trig-
gering signal. Displayed waveform
can be made stationary by PAUSE ¢d.

When the VIEW TIME is OFF:
Sweep runs in a free run mode irre-
spective or triggering signal.

When the VIEW TIME is ON:

Sweep runs in a free run mode until
triggering is effected. When trig-
gering is effcted, waveform becomes
stationary at the point set by the
TRIG POINT and remalns in this
state for the period set by the VIEW
TIME ). When the period has
elapsed, the ROLL operation will
resume. However, the period for the
subsequent 10 DIV's is a holdoff
period during which the triggering
signal remains ineffective. The
triggering signal becomes effective
after this period has elapsed.
During the hold-off period, TRIG LED
@ does not illumi-nate irrespective
of the triggering signal.

Sweep runs in a free run mode until
triggering is effected. When trig-
gering is effected, displayed wave-
form becomes stationary at the point
set by the TRIG POINT ¢B. When the
10-DIV hold-off period (during which
triggering disabled and waveform is
displayed in the ROLL mode) has
elapsed after you have pressed the
RESET switch, the READY lamp illumi-
nates to indicate that triggering is
enabled. When triggering is ef~
fected, the TRIG lamp @) illumi-
nates, which as well as the READY
lamp goes off when a single cycle of
sweep is over. '
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HORIZ MODE ............ @ Select A sweep mode or delayed B sweep mode

as described below. The X-Y switch remains
disabled.

Al

ALT;
‘HORIZ WODE, .
ixv4 [ &1 par} &) ERg
B:

B TRIG:

A sweep mode for general waveform
viewing.

This mode is to select on A sweep a
section of waveform (the section to
be magnified on B sweep).

Symbol RLY is displayed above the A
sweep waveform to indicate the start-
ing point of magnification. In this
case, TRIG POINT automatically be-
comes G DIV.

This mode is for continuous delayed
sweep operation. Each sweep cycle
starts after a period sef by B TIME/
DIV switch and DELAY TIME POSITION
control  (READOUT control @3) has
elapsed. The triggering point 1s dis-
played at the left end position (0 DIV
position on the graticule).

This switch selects the triggered
delay mode. This switch is effective
when 1n ALT or B sweep mode.

B sweep is triggered by B triggering
signal when the period set by DELAY
TIME POSITION has elapsed.

When this switch is pressed, the AUTO
LEVEL @), TRIG SLOPE @9 and TRIG LEVEL
@ are changed to the B triggering
function and the green lamps illumi-
nate to indicate the set status. Of
the TRIG SOURCE @ and TRIG CPLG @Y
also, the green lamps illuminate indi-
cating that they are set for the B

triggering function and switch B can
be operated.
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o CRT Readout

When in the storage mode, the CURSOR SW @) is enabled provided that the
HORIZ MODE @B is set for the A sweep mode~-it is disabled if the HORIZ

MODE @ is set for the ALT or B sweep mode. When you need the DVM func-
tion, select the real mode.

CURSOR SHW ......vvunuen @) Selects 4T, 1/4T or 4V measurement with
cursors or measurement off when HORIZ MODE
@ 1is set for A sweep mode. As you press

SEAD OUT' | this switch, function of READOUT control @)
= R T R T i e e ) also is changed.
= . &)
<:::>' 122N When measuring of any one of the above
2% -=2—@)  items, position of the dotted-lime cursor

1s adjustable with READOUT control @3. The
adjustable range is approximately #1 DIV
from mid-position setting of the conirol
Knob. As you turn the control to the full
clockwise or counterclockwise position (to
the end position), the cursor moves automa-—
tically and continuously. To stop the mov-
ing cursor, turn the control in the reverse
direction from the end position.

Cursor can be change between that of broken
line and dotted line by pressing the knob.
When both cursors are of dotted lines, they
can be moved on CRT keeping the distance
between them constant. Each time as you
press the knob, cursor changes in the se-
quence of broken line -» tracking mode -»
dotted line — tracking mode — broken
line.

AT Differential time between two verti-
cal cursors {one with broken Iline
and the other with dotted or broken
line} 1is measured and digitally
displayed on CRT.

1/4T: Differential time (period) between
two vertical cursors {one with
broken 1line and the other with
dotted or broken line) is determind
and its reciprocal (frequency) is
calculated and displayed on CRT.
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4V: Differential voltage between two hori-
zontal cursors (one with broken line
and the other with dotted or broken
line) 1is measured and digitally dis-
play on CRT.

. Note: Scale factor is as that of CHI,
except when CH2 single channel
mode is selected by VERT MODE
@39 in which case scale factor
is as that of CH2.

SUB CURSOR SW ......... @ This switch remains disabled regardless of
whether HORIZ MODE @9 is set for A, ALT, or

B sweep mode. HOLDOFF control is disabled
when in storage mode.

DVM SW .o @) Disabled when in storage mode.

=
En}
F

o Storage Circuit

MODE ...oiiiinininnns. 6D Selects real mode or storage mode. When in
MODE storage mode, STRG lamp illuminates,
- REAL.
I
RESPONSE  .............. &) This switch selects either sine interpola-

tion or pulse interpolation. This switch
is enabled when time base is magnified

RESPONSE after PAUSE mode or when SINGLE SWEEP oper-
o’ ation is used at ranges higher than the
PULSE maximum sampling rate (2 us/DIV and higher
S — ranges).

SINE lamp illuminates when in sine interpo-
lation for sine wave. Almost full sine
waveform interpolation can be successfully
done when the number of the sampled data
items per cycle is 2.5 or more.
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TRIG POINT ............

TRIG
POINT.

When in pulse interpolation, SINE lamp does
not illuminate and the points representing
the sampled data values are connected with
straight lines. Pulse interpolation is
especially effective for interpolation of
pulse waves, although it allows almost full
sine waveform interpolation for sine waves
also when the number of the sampled data
items per cycle is 10 or more.

Selects the envelope mode, which displays
the maximum and minimum values between
sampling points,

The envelope mode allows you to identify
narrow pulses which may exist between
sampling clock pulses and detect aliasing
when input signal frequency is higher than
one half of the sampling frequency.

This switch is enabled when range setting

is 50 ms/DIV to 10 yus/DIV and ENV lanp
illuminates,

When in the envelope- mode, the waveform
which 1s in the PAUSE state cannot be dis-
played with magnification.

This switch selects a pretriggering point
when in regular sweep mode or a sweep start
point after pause for sweep magnification.

The pretriggering point changes in the
sequence of 0 DIV, 2 DIV, 4 DIV, & DIV and
8 DIV as you press this switch. Thus, this
switch allows you to view waveform which
existed before tiggering. When in this
mode, symbol “7"7 is displayed on CRT.

As you press PAUSE @d, acquiring of new
waveform ceases and symbol HAG

is displayed
instead of 1RIG

, indicating that the start-
ing point for sweep magnification is selec-
table with this switch. Each time as you
press this switch, the point moves in 1-DIV
step. Up to 11 points are selectable.

427
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VIENTIME o.ovennnn....
VIEW
TIME.
~
3
REF MEMORY ............
SAVE it
REF. MEMORY
[{z] (z][=]
. sAve

- 1

;A

-

]

When in the above state, sweep can be mag-
nified up to 100 times by turning A.B TIME/
DIV @® to right and left from the position

indicated by symbol ﬁéG‘

Selects a period during which same waveform
is kept displayed on CRT, for approximately
I sec, 3 sec, 10 sec, and off (continuous
viewing of displayed wavefornms).

View time is indicated on CRT with a trian-
gular symbol as follows.

4‘::1 : Approx. 1 sec
el 17 Approx. 3 sec

o Approx. 10 sec

This switch is disabled when in REPERT mode
or SINGLE SWEEP mode.

Select reference memory units for saving of
data of up to & waveforms.

Data is saved as you press PAUSE 4 to halt
acquiring of data, press REF MEMORY ¢B to
select a memory unif or units in which data
is to be stored, and then press SAVE (5.

The memory units which are selectable by
pressing REF MEMORY (p are as follows.

When in single channel mode:

- Any one of memory units 1 - 4 can be
selected.

When in Z2-channel mode:

Combination of memory units 1 and 2 or
memory units 3 and 4 can be selected.
The left most selected channel cof the
VERT MODE is assigned to an odd-
number memory unit,
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LOCAL SW ..............
(2nd FUNCTION KEY)

GP-1B.
RMT

LOCAL.
{2nd)
g S

When in 3-channel mode:

The channels selected by VERT MODE
are assigned to the corresponding
numbers of memory units.

When in 4-channel mode:

The four channels are assigned to the
four corresponding numbers of memory
units.

The current waveform is kept displayed con-
tinuously, halting acquisition and display
of a new waveform. As you press the.switch
again, the halted state is released.

Transfer of data into reference memory and
sweep magnification up to 100 times are
enabled only when in the PAUSE mode.

(See Section 5.1 (9) PAUSE.)

Selects either the remote control mode with
GP-IB or the local control mode with panel
switches. When in the remote control mode,
the RMT lamp illuminates.

This switch acts also as a second function
key. If you press the switch together with
X-Y of HORIZE MODE @B, contents of refer-
ence memory are delivered via X-Y recorder
output terminal on rear panel. If vyou
press the switch together with GND of
COUPLING ® @ ® (@@, the vertical scale
factor is changed for direct use with 10:]
probes. If you press the switch together
with CURSOR SW @D, the calibration verifi-
cation mode for vertical and horizontal
axes 1s effected. If you press the switch
together with SUB CURSOR SW (), the system
reset mode to reset the system when it has
become abnormal is effected.
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4.3 Description of Rear Panel

This section gives descriptions of the rear panel items, referring to Figure

4-3.

CHY QUT ... oo,

ZAXIS IN ... L.

A SWEEP/PEN X OUT .......

PEN Y OUT .............t.
For COM7201E, COM7101E
and COM/061A only

b)

G Delivers CH1 output signal of approkiw

mately 50 mV/DIV. When 50-ohm termi-
nated, output voltage is approximately 25
mV/DIV.

Accepts an external intensity modulation
signal. Trace becomes dim with positive-
going signal, Clearly discerniable
intensity modulation is effected with 3
Vp-p signal.

Delivers positive TTL-level gate signal
corresponding to B sweep.

Delivers positive TTL-level gate signal
corresponding to A sweep.

When PEN output signal is delivered in
storage mode of COM7201E, COM7101E or
COM7061A, positive TTL-level sync output
signal corresponding to PEN output signal
15 delivered.

Delivers A sweep output signal of 0 to
approximately +1 V. When in storage PEN
output mode of COM7/201E, COM7I01E or
COM7061A this terminal delivers X-axis
output of 0 to approximately +1 V.

Delivers Y-axis output of 0 to approxi-

mately #0.5 V when in storage PEN output
node,

4~30



689988

Power Connector and
Fuse . iiiiiinn,

Studs (Cord Takeups)

GP-IB Connector .........
For COM/201E, COM7101E
and COM7061A only

GP-IB Switches ..........
For COM7201E, COM7101E
and COM7/061A only

REMOTE Connector ........
For COM7201E, COM7101E
and COM7061A only

PREOBE POWER .............
For COM7201E and
COM7200A

AC line power connector which act salso
as fuse holder.

To replace the fuse, disconnect the power
cord and then ply the nail of the fuse
with a screwdriver.

Act as studs and also as cord takeups.
Connector which complies with IEEE- 488-

1978 GP-IB Standards.

For setfing of talk address (MTA) for
response by interface and control of TALK
ONLY (TON) local messages.

For connection to Remote Controller RCO1-
COM or Probe Selector PSGI-COM. For the
RCOT-COM and PSO1-COM, refer to respec-

tive instruction manuals,

Provide power for active probes

Cooling fan air outlet

Note: Pay attention so that air flow
from the outlet is not impeded.
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Description of CRT Readout

This section explains the CRT readout of COM7201E, COM710TE -and COM70614
when in the real mode and that of COM7200A, COM7100A and COM7060A.

DELAYED SWEEP TIME
(5) DVH READING (3) A SWEEP TIMNE A VOLTAGE

(e) A& TIME

(3} FREQUENCY L/ATINE (5} B SWEEP TIMNE

COUNTER READING

N /

\1 v ] A 1
N 1 T y H
l({(}-ﬂ -I- IR R R A
Elsi T
SRR IR RN RN RSN NN e NN FN N NN
[ AEAE ¥ o3k T F 7 [ B e 3 ill]nmlili L ) BRI} LI EAN I I )
lP N /,(2) CH&4, 10:1
R S [ I R T I I B B PROBE
Q T ,f”’/’ DISPLAY
% SN o T w o T 0o CE” B HOLDOTF (HQ)
A .F‘M AN\ | B i AN
cul son : Z ’ - z A
OVERLUAD DISPLAY / // N
{con7200A {2) CHL, 10:1 BANDWIDTH LIMIT
COHT201E ONLY) ; PROBE (2) ou3, 10:1 LAMP (BWL)
DTS PrAY FROBE DISPLAY
{1) CHI SCALE FACTOR {Z) CH2, 10:3 PROBE DISPLAY (1) CH4 SCALE FACTOR

CH2 50n (1) CH2 SCALE FACTOR (1) CH3 5CALE FACTOR
OVERLOAD LAMP
{COM7200A, COM7Z0LE ORHLY)

(1) CHL - CH4 scale factor

CH1 > 00 m v
CHL - CH4& GND: ). Set CAC: .V
uncAL: > vAlve ey
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(2)

(3)

{(4)

(5)

(6)

(6)

10 : 1 probe display: P x 10

Frequency counter reading

CHé 0000 Mz
CHI - CH4 4-digit display, auto range.
Linked to TRIG SOURCE When no triggering is effected: NO TRIG
DVM reading
CH1 f' D000 m E&\\\\

Fixed p-p measurement: P 3-1/2 digits, AC tms: ¥
g;l DC measurement: +/ - DC + ACrms: V

AC measurement: Blank DC: V

pp: ¥

4/B sweep time

A sweep: A UNCAL: >,< Set time
B sweep: B CaL: Blank
(when in ALT, B)
Delayed sweep time
DLY > con0
Delay Triggered delay: > Set
. time
Continuous delay: Blank
AT measurement
/////;gg > Opooo

CAaL: AT
UNCAL: RATIC

Triggered delay: > Set
Others: Blank time

4~36
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(&)

(6)

1/AT measurement

1/AT <

1

CAL: 1/AT
UNCAL: ©PHASE  Others: Blank

AV measurement

AV1 00000
CH2, CAL'D, Measured
single channel: A4V2 value

Other CAL'D: A4Vl
UNCAL: RATIO

4-37
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o This section explains the CRT readout of COM7201E, COM71G1E and COM7061A
when in the storage mode.

'i'RIGGE'.RING POINT )
8) R
(7)[ DELAY POINT (8) REFERENCE MEMORY

MAGHTFICATION point SUALE FACTOR (5) A SWEEP TIME DELAYED SWEEP TIME
(6) | & VOLTAGE
(9) VIEWTIME DISPLAY a4 TIME
L/ATIME
13 £
I A = {5) B SWEEP TIME
T Fd
) [ T ¥ ]
R T 1
l T T o A R SR REMEIEN IERT R e T R
| [
B
R T MW NERA
iP » |_-(2) CH4, 10:1
OFm e emmedocaclomei ol encclvemedeunn|an-- ;)A<’ PROBE
xr : DISPLAY
/
///C:] gB [;j i T ] (W
L 4 ] ]zl ~
e 717 i ) ] \4 L— !
CH1 s0% BANDWIDTH LIMIT
QVERLOAD DISPLAY LAME {BWL)
(COM72004

COMT201E ONLY)/ (2) CHL, 10:1 {2) cu3, 10:1

PROBE
DISPLAY PROBE DISPLAY (1} CH& SCALE FACTOR
i 2 .
{1} CH1 BCALE FACTOR {2) CE2, 10:1 PROBE DISPLAY (1) €M SCALE FACTOR

CHL 500 (1) CH2Z SCALE FACTOR

OVERLOAD LadMp
(COM72004, COHTZO01E ONLY)
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(7) Triggering point, delay point and magnification point

TRIG
Y
Position mark Pre-triggering point: TRG
Delay peint: DLY
Magnificaticen point: MAG

(8) Reference memory scale factor

}—‘2 ? 00 m % RFT 0o, us
RFL - & GND: -  Set aAc: ¥ Reference Set
UNCAL: > value oo § memory value

sweep time
scale factor

(9) Viewtime display

Continuous: Blank

Approx. 1 sec: 441:]
Approx. 3 sec: e}
Approx. 10 sec: M

4-39
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4.5 Initial Setting

To operate the oscilloscope, set initially the panel switches and controls
as instructed in this section. For the storage mode, refer to Section 5.1.

Note: Be sure to rotate each control knob 30 degrees or more from the
existing position. Note that the positional date of the control may
not be correctly recognized unless it is turned as above.

1) Turn on the POWER () switch.

2) Press the READOUT (& knob the required number of times to select the
readout intensity control function. Set the knob at a mid-position and

check that readout is displayed on CRT. Adjust focusing with the FOCUS
@ control.

3) Set the switches and controls as follows.

Switch or Control | No. Setting
INTEN @ 3 o'clock position
SCALE ® Fully counterclockwise
VERT MODE @ | CHI only.
POSITION 40 Mid-position

~ VOLTS /DIV ® 10 mV/DIV (displayed on CRT)
VAR @ CAL'D (pushed-in state)
COUPLING ) GND (AC or DO)
A.B TIME/DIV ® 0.5 ms/DIV
VAR 0 CAL'D {pushed-in state)
SWEEP MODE VR) AUTO (top position)
TRIG SOURCE ) V-MODE, CH1 (top position)
TRIG CPLG VR AC (top position)
A/B TRIG @ | A (disabled)
LEVEL AUTO @ | AUTO
SLOPE +
TRIG LEVEL @0 Mid-position (disabled)
CURSOR 5W @D HO
SUB CURSOR SW @ | Disabled

To be continued
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Switch or Control Setting

READOUT CONTROL Fully counterclockwise
' (HOLDOFF function off)

DvM SW Off

POSITION Position where trace is

displayed at center of CRT
REAL (for digital type of
oscilloscopes only)

A

STORAGE MODE

HORIZ MODE

® © e® 8F

4) VWhen above setting is done, a trace will appear on CRT. If no trace
appears even when more than 60 seconds has elapsed after the above set-
ting is done, repeat the procedure of (3).

5) When the trace is displayed, adjust it with the INTEN @ control and
FOCUS @ control.

6) Adjust the trace so that it is parallel with the graticule lines by
turning the TRACE ROTATION (® control with a screwdriver. This adjust-

ment will be necessary each time as you remove the oscilloscope is moved
its direction.

4.6 Calibration of Probes

The probes act as wide frequency band attenuators. Unless they are properly
adjusted for phase compensation, displayed waveform may be distorted and

measuring errors may be introduced. Be sure to properly calibrate them
before measurement.

4-£4]
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="

P100-S1 and P060-S
l X le= X 10 |

CAL (Vp-p)

0.5V {4

The probes (P250-2) which accempany COM72004
or COM7201E are without xl->x10 switch.

TO COMPENSATOR
QOSCILLOSCOPE /S
[
e ; ~
o
Figure 4.6

To calibrate the probes use the signal of the CAL @) terminal on the front
panel of the oscilloscope and proceed as follows:

Connect one of the probes to the CH! INPUT @ terminal and set the VOLTS/DIV
® switch at 10 mV. For Type P100-51 or P060-S Probe, set the switch at
x10.  Connect the probe tip to the CAL terminal. Observing the waveforn
displayed on the CRT, adjust the compensator (see Figure 4-6) with a screw-
driver so that an ideal waveform is obtained.

Calibrate the other probe for CHZ in the same method as above.

When using a probe with its switch set at x10, change the readout factor
refering to Section 4.7.

Ideal

Adjustment Adjustment
waveform needed needed
Figure 4-7

4-42
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4.7 To Change Readout Factor for Probe

The values of vertical deflection factor and 4V measurement displayed on the
CRT readout are as that of the signal at the probe tip. When a 10:1 probe
is used, the factor for displaying the value on the CRT readout can be
changed to display directly the value at the probe tip.

To change the factor, proceed as follows:

For COM7200A, COM7100A or COM7060A, press the GND switch of COUPLING @ (@
® @ of the channel to which the probe is connected within the period the
CRT is in the beam find status after pressing the INTEN (@ knob once and
releasing your hand from the knob.

For COM7201E, COM7101E or COM70614, préss the same switch together with the
2ND FUNCTION KEY @3 switch. When this in done, the value indicated on the
CRT readout 1is multiplied by a factor of 10 on the selected input and a
message "P x10" is displayed on the CRT.

To reset the reqular state from the above state, repeat the same procedure
as above.

.8 Beanm Finder

When the trace i1s deflected and lost from the CRT screen or when its inten—
sity is insufficient and it is undescernible, you may press the INTEN

knob so that an intensified trace is displayed on the CRT screen for a few
seconds.

The key acts also as a second function key to be pressed togehter with other
keys, for such functions as self calibration, probe-use display change,
resetting, etc.

.9 2-channel Mode (except COM7201E, COM7101E and COM7061A in storage Hode)

If you press the CH2 key of VERT MODE 9 selector in addition to the setting
for CHI single channel mode of Section 4.5 (3), the oscilloscope operates in
a 2-channel mode with CH} and CH2, the CH1 and CH2 indicator lamps illumi-

nate, and the vertical deflection factors of these channels are displayed at
the bottom of the CRT.
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When in this mode, the ALT or CHOP lamp of VERT MODE 39 illuminates. Either
the ALT or CHOP sweep mode is selectable. For measurement of rapidly chang-
ing signals or higher frequency signals, use the ALT sweep mode to sweep the
traces alternately (if the CHOP mode is used, the displayed traces may be-
come dotted lines due to chopping). For measurement of slowly changing
signals or lower frequency signals, use the CHOP mode to sweep the traces
being chopped by a high frequency (if the ALT mode is used, the displayed
traces may flicker due to low-frequency alternate sweeps).

Regardless of the above, however, the CHOP sweep mode may be used even when
a higher sweep speed is employed if there are irregular phenomena to be
measured at the same time. In addition to the above, the ALT sweep mode may
be used when the frequencies of the two channel signals are not correlated
and alternate triggering is needed.

Any combination of two of the four channels (CHI - CH4) can be selected with
the VERT MODE @9 switch for this 2-channel mode of operation.

.10 ADD Mode (except COM7201E, COM71C1E and COM7061A in storage mode)

When the ADD switch of VERT MODE @9 is pressed and channels CHI and CH2 only
are selected, a waveform representing the algebraic sum of the two channel
signals is displayed on the CRT. When the CH2 POSITION @9 knob is pushed in
and the INV lamp has illuminated, a waveform representing the algebraic dif-
ference between the two channel signals is displayed.

For accurate ADD operation, adjust in beforehand the vertical deflection
factors of the two channels to the same value with VARIABLE (@ (J) controls.

When in the ADd mode, both PCSITION 40 @8 controls are enabled. To maintain

good linearity of the vertical amplifiers, use the central sections of the
position controls.
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4.11 X-Y Mode (except COM7201E, COM7101E and COM7061A in storage mode)

4

As you press the X-Y key of HORIZ MODE (9 selector, the X-Y lamp illuminates
and the oscilloscope operates in an X-Y mode with the CHl signal as X-axis
signal. In this case the indicator lamps related to triggering go off and
the switches related to triggering remain disabled. If the frequency coun-
ter function is selected by pressing the DVM switch &), however, the SOURCE

@, CPLG @), LEVEL AUTO @), SLOPE @8 and LEVEL (0 are enabled and their
indicator lamps illuminate.

If you press the X-Y switch when the oscilloscope is operating in the
regular sweep mode and in CH! or CH? single channel mode or in CH1 and CH2
dual channel mode, the oscilloscope operation is automatically changed to an
X-Y operation with CH1 as X-axis and CH? as Y-axis.

By selecting with VERT MODE (9 switch any one or combination of CH2, CH3 and
CH4, operate as Y-axis channels in X-Y mode. In this case the traces are

swept in the CHOP mode and the indicator lamps of the selected Y channels of
VERT MODE @9 illuminate.

To return to the regular mode from the X-Y mode, press the A, ALT or B
switch of HORIZ MODE @9,

.12 3-channel or 4-channel Mode (except COM7201E, COM7101E and COM7061A in

storage mode)

If you press all of the CHl, CHZ, CH3 and CH4 switches of VERT MODE (39 the
oscilloscope operates in a #4-channel mode and four traces are displayed on
the CRT. If you press the ADD switch also, fifth traces will be displayed
representing an algebraic sum of the CH] and CH2 signals.

As above, the oscilloscope is able to display from a single trace up to five
traces simultaneously on its CRT screen. The traces can be successfully
triggered and displayed by alternate triggering even when there are no
correlations among the channel signal frequencies, provided that VERT MODE

@9 is set for ALT, LEVEL AUTO @) is set for OFF, and SOURCE @) is set for V-
MODE.
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4.13 Voltage Measurement

The oscilloscope allows you three types of voltage measurement. First, vol-
tage can be determined by means of the CRT graticule. Second, 4V (differ-
ential voltage) between two points can be determined by means of cursors.
Third, the CH1 input signal voltage can be directly measured with the inter-
nal digital voltmeter.

1) 4V Measurement (except in ALT, B sweep mode or X-Y mode)

The 4V lamp illuminates and two horizontal cursors (one with dotted line
and the other with broken line) are displayed on the CRT as you press
CURSOR SW @D when HORIZ MODE @B is set for A sweep. Position of the
broken line cursor is vertically adjustable with the READOUT control (3.
Move the cursor to the required measuring point with the control.

Next, press twice the READOUT control @3 and the broken line cursor will
become a dotted line cursor and the dotted line cursor will become a bro-
ken line cursor after both cursors becoming dotted line cursors. Now move
the new broken line cursor to the required measuring point in the same
manner as above.

The differential voltage is digitally displayed on CRT with the scale
factor of VOLTIS/DIV @® @ of CHI, except when in a single channel mode
with CH2 or multi-channel mode with CH2 plus CH3 and/or CH4 in which case
the scale factor of CH2 is employed.

When both cursors are broken lines, they are in the tracking mode and they
can be moved on the CRT keeping the distance between them constant.

The range 1s adjustable with the READOUT control @3 to approximately 1 DIV
in upward and downward directions from the mid-position of the control
knob. As you turn the control to the full clockwise or counterclockwise
position (to the end position), the cursor moves automatically and
continuously. To stop the moving cursor, turn the control in the reverse
direction from the end position.

Measurement of 4V with cursors is enabled only when the HORIZ MODE (3

selector is set for the A sweep mode. It is disabled when the selector is
set for the ALT, B, or X-Y mode.

4 ly6



When in a single channel mode with CH3 or CH4 alone, or dual trace mode
with CH3 and CH&4, 4V measurement is disabled and ratio measurement is

enabled in its stead, and the measured voltage ratio is displayed on CR?
readout.

2) DVM Measurement (except COM7201E, COM7101E and COM7061A in storage mode)

If you press the DVM SW @) when a signal is applied to CHI input, the DVM
lamp illuminates and the CH! input signal voltage is measured by the in-
ternal DVM and digitally displayed at top left on the CRT screen.

When AC is selected by DVM SW @9, the true-rms value of the signal for 20
Hz - 100 kHz 1s measured. If the input COUPLING @ switch is set for AC,
the rms value of the AC signal is measured; if the switch is set for DC,
the DC + AC rms value is displayed. The displayed units of measure are V
and V, respectively.

When DC is selected by DVM SW @@, the DC voltage of the CHI input signal
is measured. For this DC voltage measurement, the input COUPLING @
switch must be set for DC. (If it is set for AC, a symbol "?" is dis-
piayed on the CRT.) The displayed unit of measure is V.

When p-p is selected by DVM SW @9, the peak-to-peak voltage of the CHI in-
put signal for 20 Hz -~ 10 MHz is measured. The displayed unit of measure
is V, with suffix P for identification.

The DVM measurement is for CH1 input signal only. The signal is measured
and displayed even when CH1 is not selected by VERT MODE @, Even when in

the X-Y mode, the CH! signal (X-axis signal) is measured and displayed if
DVM SW @) is selected.

Note, however, that large measuring errors may occur for extremely large
(such as overflowing from the CRT screen) or small signals.

When the STORAGE mode is selected by the MODE SW &) DVM measurement ceases
and no measured the oscilloscope to the REAL mode, DVM measurement resumes
with the function settings as existed before.

669588
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£,14 Voltage Ratio Measurement (except in ALT, B sweep. mode or X-Y mode)

The ratio of the voltage of a signal with respect to the voltage of a refer-
ence signal can be measured. A typical example is measurement of the ratio
of an overshoot voltage with respect to a reference voltage.

For voltage ratio measurement, proceed as follows: Display two cursors on
the CRT with the procedure of Section 4.13 (1). Move the cursors to the 0%
position and 100% position of the graticule with the READOUT control (3.
Apply the signal to be measured to the CH1 imput terminal @ and adjust its
amplitude to 5 DIV with the VARIABLE (@ control. A message “RATIO 100.0%"
will be displayed on the CRT. Next, move the cursors to the positions for
the required voltage section {for example, overshoot section of a pulse
wave). The ratio (percent) of the section with respect to the reference
amplitude (5 DIV for 100%) will be directly indicated on the CRT.

For voltage ratio measurement when in a single trace mode with CHI or CH2 or
when in a multi-trace with CHI and other channels, set the VARIABLE (7) cont-
rol to the UNCAL state. For wvoltage ratio measurement when in a single
trace mode with CHZ2 or 2-trace mode with CH2 and ADD or multi-channel mode
with channels except CHI, set sﬁe VARIABLE (] control to UNCAL state, For
voltage ratio measurement when in 2-trace mode with CH3 and CH&, the voltage
levels of the input signals must be set at 5 DIV as displayed on the CRT.

408
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4,15 Time Interval Measurement (except COM/201E, COM7101E and COM7061A in

storage mode)

The time interval 4T (differential time or period) between two vertical cur-
sors can be measured. (Typical examples are measurement of rise and fall

time of pulse waves, and measurement of the period between two points on a
signal.)

For time interval measurement, proceed as follows: When HORIZ MODE @ is set

for A sweep, press CURSOR SW @D. - The 4T lamp will illuminate and two verti-
cal cursors, one with dotted line and the other with broken line, will be

displayed on the CRT. Move the broken line cursor with the READOUT control
@) to a measuring point on the waveform (for example, to the 10% amplitude
point on a pulse wave). Next, press twice the READOUT control (3.

The types of the cursor lines will be changed between dotted line and broken
line, after both cursors have changed to broken lines. Move the new broken
line cursor to another measuring point on the waveform (for example, to the
90% amplitude point on the pulse wave). The time interval between the two
points (the rise time of the pulse wave in this example) is measured with

the scale factor set by the A TIME/DIV (® switch and the measured value is
digitally displayed on the CRT,

When both cursors are with broken lines, they are in the tracking mode and
they can be moved on the CRT keeping the distance between them constant.

The range adjustable with the READOUT control @3 is approximately 1 DIV to
right and left from the mid-position of the control knob. As you turn the
control to the full clockwise or counterclockwise position (to the end posi-
tion), the cursor moves automatically and continuously. To stop the moving

cursor, turn the control in the reverse direction from the end position.
Measurement of 4T with cursors is enabled only when the HORIZ MODE @B selec-

tor is set for the A sweep mode. When it 1s set for the ALT or B sweep
mode, 4T wmeasurement with delayed sweep can be done.
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4,16 Time Ratio Measurement (except COM7201E, COM7101E and COM7061A in

storage mode)

The ratio (percent}) of a time interval with respect to a reference time
interval 1is measured using two vertical cursors as in the case of 4T meas-

urement. A typical example is measurement of duty cycle of pulsed wave-
forms.

To measure duty cycle of & pulse wave, for example, proceed as follows:

Set the oscilloscope as in the case of 4T measurement. Adjust the sweep
span of one cycle of the displayed waveform to 5 DIV (100%) with the SWEEP
VARIABLE ¢ control. (Hereafter, exercise care so that the set position of
the control is not disturbed so far as this measurement is continued.) Move
the two cursors to the two measuring points (rise and fall edge) of the
pulse using the READOUT control @3, The duty cycle of the pulse wave will
be digitally displayed in percent on the CRT. ‘
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4.17 Frequency Heasurement

The oscilloscope allows you three types of frequency measurement. First, by
determining the period of one cycle of the signal on the graticule and cal-
culating the reciprocal of the period. Second, by 1/4T measurement with
cursors. Third, by direct measurement of the internal frequency counter
displayed on the CRT.

1)

1/4T Measurement (except COM7201E, COM7101E and COM7061A in ALT or B
sweep mode of storage operation)

For 1/4T measurement, proceed as follows: Set HORIZ MODE @ for A
sweep; press CURSOR SW @D, The 1/4T lamp will illuminate and two verti-
cal cursors, one with broken line and the other with dotted line, will
appear on the CRT. Move horizontally the broken line cursor with the
READOUT control (3 to a measuring point (fdr example, to the rise up
point of a pulsewave). Next, press twice the READOUT control @3.

The types of cursor lines will be changed between dotted line and broken
line, after both cursors being changed once into those with broken
lines. Now move the newbroken line cursor to another measuring point
(for example, to the rise uppoint which is apart by one cycle from that
where the previous broken line cursor was set)  The signal frequency
calculated as the reciprocal of the period between the two cursors with
the scale factor set by A TIME/DIV (B will be digitally displayed on the
CRT.

When both cursors are lines, they are in the tracking mode and they can
be moved on the CRT screen keeping the distance between them constant.

The range adjustable with the READOUT control @3 is approximately 1 DIV
to right and left from mid-position of the control knob. As you turn
the control to the full clockwise or counterclockwise position (to the
end position), the cursor moves automatically and continwously. To stop

the moving cursor, turn the control in the reverse direction from the
end position.

Measurement of 1/4T with cursors is enabled only when the HORIZ MODE (3

selector is set for A sweep mode. When it is set for the ALT or B sweep
mode, 1/4T measurement with delayed sweep can be done.
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2)

Measurement with Frequency Counter (except COM7201E, COM7101E and
COM706T1A in storage mode)

When the DVM function is enabled by pressing DVM SW 39, the signal fre-
quency of the channel selected as triggering signal source by the TRIG
SOURCE () switch is measured by the internal frequency counter and dis-
played on the CRT, as well as the signal voltage measured by the inter-
nal digital voltmeter is displayed.

The counter circuit is disabled when the TRIG SOURCE (9 selector is set
for the V~MODE for two channels or more. Even when an input signal is
being applied, the counter circuit is disabled if the TRIG LED @9 lamp
is not illuminated indicating that no triggering is being accomplished.

Note that measurement may be unreliable when pulse widths are very

narrow or when signal voltage is unreasonably low.

As you set the MODE SW D to the STORAGE mode, frequency measurement
ceases and the measured frequency data disappears from the CRT readout
as well as the voltage data measured by the DVM function disappears.

As you set the MODE SW &) back to the REAL mode, frequency measurement

and voltage measurement resume with the settings as existed before.
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4,18 Measurement of Phase Difference (except COM7201E, COM7101E and COM7061A

in storage mode)

Phase difference between two signals of the same frequency can be measured.
(A typical example is measurement of phase difference between input signal
and output signal of an amplifier.) Measurement is done using vertical
cursors and the measured value is displayed in degrees.

For this measurement, proceed as follows:

Set the oscilloscope as in the case for 1/4T measurement. Apply the refer-
ence signal (for example the input signal of the amplifier) to the CH! input
terminal @ of the oscilloscope, move the displayed waveform to the center
of the CRT with the CH1 POSITION @ control, and adjust the time base with
the SWEEP VARIABLE (P control so that one cycle of the signal is displayed
with a span of 5 DIV. Next, apply the signal to be compared (for example
the ontput signal of the amplifier) to the CHZ input terminal (@ and display
its waveform with the same amplitude and at the same position as that of the
CH! signal waveform by adjusting the CHZ VOLTS/DIV (@ switch, VARIABLE (D
control, and POSITION @B control. Hove one of the cursors to the point
where the CHI 1nput signal crosses the herizontal center line of the grati-
cule and the other cursor to the point where the CH2 input signal crosses
the horizontal center line. The phase difference between the two signals
will be displayed on the CRT.

Note: When the TRIG SOURCE (@ selector is set for the V-MODE, the phase
difference measurement is unreliable as the alternate triggering
function is brought into effect. The measured value may be unreli-
able also when the lengths of the cables used to connect the signals
to the CH1 and CH2 input terminals @ (@ are different or when there
are other causes of signal delay in the comnecting circuits.
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4.19 Delayed Sweep (except COM7201E, COM71G1E and COM7061A in storage mode)

The oscilloscope allows you an alternate delay mode (alternate sweeps bet-
ween intensity-modulated delay-preparation sweep and delayed B sweep) and
delayed B sweep mode. For each of these two modes, either continuous delay
sweep mode or triggered delay sweep mode (B TRG) can be selected.

1)

Alternate Delay Mode (ALT)

This mode is for display of two traces--one is an intensity-modulated
trace for preparation for delayed sweep and the other is a delayed B
sweep.

As you change the HORIZ MODE @§ selector from A to ALT, part of the
trace being displayed on the A sweep is intensified and at the same time
an other trace which is a magnified waveform of the intensified section
15 displayed on the B sweep for the full span of the CRT.

The length of the intensified section of the A sweep (the length which
represents the B sweep time) is adjustable with the A, B TIME/DIV (O
control set in the pulled out state. Both A sweep time and B sweep time
are digitally displayed on the CRT.

The delay time (from the starting peint of writing of the A sweep to
that of the intensity-modulated section) is adjustable with the READOUT
control @) by setting the CURSOR SW @) to the DLY state. The adjustable
range is approximately 1 DIV to right and left. As you turn the control
to the full clockwise or counterclockwise position (to the end posi-
tion), the cursor moves automatically and continuously. To stop the
moving cursoe, turn the control in the reverse direction from the end
position. When in this mode of operation, the delay time together with
characters "DLY" 1s displayed on the CRT readout.

If you press the SUB CURSCR SW 2 when the DLY lamp is illuminated, the
HO and A} B lamps will illuminate sequentially in addition to the DLY
lamp. When the HO lamp is illuminated, the READOUT control (3 acts as a
holdoff time control. When the A}B lamp is illuminated, the READOUT
control (3 acts as a trace separation control to move the delayed B
sweep from the A sweep to *4 DIV or more. As you press again the SUB
CURSCR SW (@ or press the READOUT control @3, the DLY lamp alone
illuminates.
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2)

3

Delayed B Sweep Mode

Depending on sweep frequencies, the ALT mode may be inconvenient as the
displayed waveforms may flicker or may become dim. To avoid this change
the HORIZ MODE @ selector from ALT to B. The delayed B sweep will be
displayed on the CRT, with less flicker and higher intensity.

When in the B sweep mode, the sweep speed can be made slower by turning
counterclockwise the A,B TIME/DIV (® in the pulled out state.
The speed, however, cannot be made slower than that of A sweep.

Triggered Delay (B TRIG) Mode

When in the continuous delay mode, the B sweep starts at the instant the
delay time preset by the delay time control has elapsed. However, if
you press the B TRIG switch of HORIZ MODE (3§ selector when in the ALT or
B mode, the triggered delay mode is brought into effect. When in this
mode, the B sweep starts at the instant the signal has crossed the B
trigger level after the delay period has elapsed. Even when the magni-
fication factor is large, the displayed waveform jitters less as the
start of B sweep is controlled by B triggering.

Even when you turn the READOUT control @3 to change the delay time, the
intensity-modulated section of the waveform on the A sweep does not move

continuously but it moves in steps at the point where the signal crosses
the B trigger level.

As you press the B TRIG switch of the HORIZ MODE @B, the AUTO LEVEL (),
the TRIG SLOPE @9 and the TRIG LEVEL () are automatically changed to the
B trigger mode and their green lamps illuminate as well as those of the
TRIG SOURCE @4 and the TRIG CPLG @9, indicating that settings of these
controls can be changed.

To change them to the A trigger mode, press the A/B switch @f. The TRIG
SOURCE () and the TRIG CPLG (5, however, can be set for the A or the B

trigger mode irrespective of setting of the A/B switch @.

When the B TRIG switch is not pressed, all lamps are orange indicating
that the switches are for A trigger mode.
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4.20 Time Interval Measurement with Delayed Sweeps

When the HORIZ MODE @9 selector is set for the A sweep mode, time interval
between two points on the displayed waveform can be measured by means of the

cursors. Depending on the type of the displayed waveform, however, this
measurement is not always accurate due to the difficulty of setting the

cursors accurately at the required points. Time interval measurement with
delayed sweeps is more accurate since this method allows to overlap accu-
rately the required points of the waveforms displayed on two delayed B
sweeps. For time interval measurement with delayed sweeps when the oscil-

loscope is operated with a single channel for example, proceed as follows:

1) Display the waveform on the CRT by adjusting the VOLTS/DIV, A TIME/DIV,
and POSITION.

2) Set the HORIZ MODE @) to ALT. Operate sweep in the continuous delay
mode by releasing from the B TRIG mode.

3) Set the CURSOR SW @D to 4T. An A-sweep waveform with two intensity
modulated sections and a B-sweep waveform with sections representing the

same intensity-modulated sections but with delayed timings will appear
on the CRT. (See Figure 4-8 A.)

4) With the RREADOUT control @3, move the two intensity-modulated sections
to the positions between which the time interval is to be measure.
It also 1s possible to move the two intensity—modulatéd sections in a
tracking mode keeping the distance between them unaltered.

5) Puall out the A, B TIME/DIV (® and set the B sweep time for more fine
viewing of the measuring points on the delayed B sweep. Now you may set
the HORIZ MODE @B to the B sweep mode so that the B-sweep waveform alone
1s displayed. VWhen in the B sweep mode, you may employ the x10 MAG
functon.

6) By adjusting the READOUT control (@), overlap the two measuring points on
the B sweep waveforn. (See Figure 4-8 B.)
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7) The time interval measured as above will be displayed on the CRT read-
out.

T > A1 B3
Period to be :

measured d? C:sz

A sweep Period
//A\\ A 5 sumen
\\V// \\// Overlap two sections.

(A) ALT {(B)

B Sweep Mode

Figure 4-8. Time Interval (Period) Measurement with Delayed Sweep

The above example was for the case of a single channel mode of operation.

By employing a 2-channel mode of operation, it is possible to measure time
difference between two points on two different signals witch are mutually
related in time. When in the 2-channel mode, only one intensity-modulated
section per channel is displayed on the A-sweep waveforms and also only one
corresponding section per channel is displayed on the delayed sweep.

Note: When the repetitive rates of the two signals are different, pay
attention when selecting the triggering signal source. In general,

the one whose repetitive rate is slower is selected for the trigger-
ing source signal.

When the oscilloscope is operated with three or more traces, intensity-
modulated sections are displayed as described in the following.

When the HORIZ MODE (B is set for the ALT mode, the intensity-modulated
sections on the A-sweep waveforms are displayed as follows:
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When 1n the 3-trace mode, one intensity-modulated section is displayed on
each of the waveforms of the two leftmost channels as indicated at the VERT
MODE (9 and two intensity-modulated sections are displayed on the waveform
of the remaining channel., For example, when in a 3-trace mode with CHl, CH2
and CH3, one intenmsity-modulated section is displayed on each of the CH! and

CH2 waveforms and two intensity-modulated sections are displayed on the CH3
waveform. (See Figure 4-9 A.)

When in a 4-trace mode, one intensity-modulated section is displayed on each
of the channel waveforms. (See Figure 4-9 B.)

When in a 5-trace mode (four input signal traces plus ome ADD trace), two
intensity-modulated sections are displayed on the ADD trace.

4T

' 4T Cit 1
//\—‘-/ 1 /\_/

/\ 2 \\/’\ CH 3

A. 3 traces B. 4 traces
Figure 4-9. Multi-trace Delayed Sweeps

The priorities of traces are in the order of CHI, CH2, CH3, CH4, and ADD.
When the number of traces is even, a pair of traces is formed in the due
priorities and time interval between the pair of traces is measure. When
the number of traces is odd, time interval between two points only on the
trace of the least priority alone is measured.

When the MORIZ MODE @9 is set for the CHOP mode or when the TRIG SOURCE (3
15 set for the V-MODE and the channel indicator lamps of two or more chan-
nels are on and sweeps are running in the alterpate triggering mode, two
intensity-modulated sections are displayed on each of the delay preparation

waveforms, thereby allowing to measure time interval between two points on
the waveform of each channel.
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5.

5.1

STORAGE MODE (COM7201E, COM/101E, COM7061A)

Storage Operation

The COM7201E, COM71GIE or COM7061A can be operated in a storage mode by
pressing its STORAGE MODE §]) switch. This section describes the functions
available when the oscilloscope is in the storage mode.

1)

2)

VERT Mode

The channel(s) to be displayed on the CRT can be selected with the VERT
MODE (39 selector when in the storage mode as well as when in the real
mode.The ADD mode cannot be selected when in the storage mode, however.

If the V-MODE is selected by the TRIG SOURCE switch when in the storage

mode, triggering is made in the ALT TRIG mode as well as when in the
real mode.

The ALT and CHOP modes of operation when the oscilloscope is set in the
storage mode are as follows: When in the ALT mode, data of channels
selected by the VERT MODE (9 selector are acquired alternately for indi-
vidual channels. When in the CHOP mode, data of the selected channels
(CH1 and CH2 only are selectable in this case) are acquired simultane-
ously. (If you attempt to select a 3- or 4-channel mode or a 2-channel
mode with CH3 and CH4 when the oscilloscope is in the CHOP mode, it will
be automatically changed to the ALT mode.)

HORIZ Mode

Either a single time base mode (A sweep) or a delayed sweep mode (ALT, B
sweep) can be selected with the HORIZ MODE (B selector.

When in the A sweep mode, the oscilloscope can operate with the storage
function at all time base ranges of 5 s/DIV to 10 ns/DIV (20 ns/DIV for
COM/101E and 50 ns/DIV for COM7061A). In this case, waveform display is
in the ROLL mode if the time base is 5 s/DIV - 0.1 s/DIV or in the
REPEAT mode if the time base is 2 us/DIV or faster.

Delayed sweep operation in the storage mode is available when the time

base is 50 ms/DIV - 10 ns/DIV (206 ns/DIV for COM7101E and 50 ns/DIV for
COM/0614). If you press the B TRIG switch when in the B sweep mode, the
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4)

oscilloscope operates in the triggered delay mode. (For the delayed
sweep mode of operation, see Section 5.6.) If you set the A TIME/DIV
selector at 0.1 s/DIV or slower when the oscilloscope is operating in
the triggered delay mode, it is automatically changed to the A sweep
mode with the ROLL displiay.

REPEAT Mode

When in the repeat mode, waveform data is acquired in an equivalent time
sampling method--that is, data of the waveform to displayed on the CRT
is sampled being divided into a multiple number of sampling, thereby
allowing to acquire data of signals whose frequencies are higher than
the maximum effective storage frequency available in the realtime sampl-
ing method.

0Of the COM?XX]A/E Series Oscilloscopes, the maximum realtime sampling
rate is 20M samples/sec. By employing the equivalent time sampling
method for the 2 ps/DIV or faster ranges, data of repetitive signals can
be acquired with sampling rates of 100M samples/sec to 10G samples/sec
(5G samples/sec for COM/101E or 2G samples/sec for COM7061A).

Since a random sampling method is employed for equivalent time sampling,
the pretriggering function is effective even when the oscilloscope is in
the REPEAT mode, allowing you to measure data which existed before trig-
gering as well as when in realtime sampling.

Note: When in the REPEAT mode, data of the displayed waveform is
acquired by dividing into a multiple number of sampling.
Therefore, data can be correctly acquired only of "repetitive"
signals.

ROLL Mode

The ROLL mode allows you to view continuously on the CRT a slowly chang-
ing signal or a signal of very low repetitive frequency. The waveform
displayed on the CRT flows from right to left, with the newest data
displayed on the right hand end of the CRT.
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If you employ a regular triggering mode to display the waveform of a
very flowly changing signal, quite a long period elapses before the
waveform is swept for the full sweep cycle and, even though the waveform
may change meantime, such change cannot be known until such change point
1s swept by the next sweep cycle. This rather intermittent display is
inconvenient for setting of triggering conditions. If you employ the
ROLL mode, a waveform flowing from right to left is continuously dis-
played on the CRT, irrespective of triggering allowing you to pause
acquisition of further data by pressing the PAUSE @J switch at the
instant you have noticed on the CRT a waveform you may require.

The ROLL mode is automatically selected as you select a time base of 5 -

0.1 s/DIV. However, the oscilloscope is automatically reset from the
ROLL mode i1f you select a multi-channel ALT mode.

Types of the ROLL mode of operation are selectable with the MODE @
selector as shown in Table 5.1.

Table 5.1

MODE Selector Type of ROLL Mode

AUTO Displayed waveform flows continuously, irrespective

of triggering. Suitable for continuous viewing of

NORM | VIEW TIME ON | Displayed waveform flows continuously until the in-

VIEW TIME OFF the waveform of a signal changing very slowly.

put signal meets the triggering conditions and the
triggering point which has been set by the TRIG POINT
@® 1s reached. After this peint is reached, the
displayed waveform remains stationary for the period
preset with the VIEW TIME (7 and then it resumes
flowing.

SINGLE Displayed waveform flow continuously until the input

signal meets the triggering conditions and the trig-
gering point which has been set by the TRIG POINT (B
is reached. After this point is reached, the dis-
played waveform remains stationary.
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When waveform is displayed in the ROLL mode with the SINGLE sweep, sweep
is reset to the READY state when a HOLDOFF period (period during-which
triggering is disabled and the roll dperation continues) corresponding
to 10 DIV's has elapsed after the RESET lamp illuminates to indicate
that sweep is ready to run by triggering. When triggering is effected,
the TRIG lamp (@9 illuminates and sweep runs in the ROLL mode until the
triggering point on the displayed waveform reaches the point preset by
the TRIG POINT (§. Then the displayed waveform becomes étationary.

When waveform is displayed in the ROLL mode with the NORM sweep and with
the VIEW TIME control set for a certain period, although the roll opera-
tion will resume after the view time has elapsed, the initial period
corresponding to 10 DIV's is suppressed as a HOLDOFF period (during
which triggering is disabled and the TRIG lamp does not illuminate even
1f a valid trigger signal is applied). After the HOLDOFF period has
elapsed, triggering is enabled.

Thanks to the HOLDOFF peried, the pretrigger function can be effectively
employed to display the section which existed before triggering, as
iliustrated in Figure 5-1 taking an example from the case of a SINGLE
sWweep operation.
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Figure 5-1. Waveforms Displayed in ROLL mede with
SINGLE Sweep

When in the ROLL mode, the TRIG LAMP @9 may go off for a short period in
spite of the fact that a valid trigger signal is being applied. Before
the sweep ends in the SINGLE sweep mede in the ROLL mode, the TRIG and
READY lamps may go off or may go off once and then illuminate and go off
again after the sweep is over. Regardless of such lamp indications, the
triggering for the ROLL operation is valid and waveform data is acquired
normally.
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5)

Time Base Magnification and Interpolation

When in the state that acquisition of data is paused by pressing the
PAUSE @9 switch, the time base for the displayed waveform can be magni-
fied. The center of magnification point is indicated with a MAG symbol,
whose location is adjustable in 1-DIV steps with the TRIG POINT (B,

The magnification factor is adjustable for a range of 1 - 100 times with
the TIME/DIV selector.

As the waveform is magnified, the number of the sampling points of the
displayed part of the waveform is reduced. Ia this case, data for in-
termediate points are provided by interpolation. Two types of interpo-
lation, namely, PULSE interpolation and SIN interpolation are selectable
with the RESPONSE 0.

PULSE interpolation is made by connecting each two adjoining sampling
points with a straight line. An waveform substantially identical with
the original sin waveform can be restored if there are more than approx-
imately 10 sampling points per cycle. This type of interpolation is
suitable for interpolation of pulsive waves. If the peak value of the
original waveform is not sampled, however, the waveform restored by
PULSE interpolation will not be identical with the original waveform.

SIN interpolation is suitable for interpolation of sinusoidal waves.
A waveform substantially identical with the original waveform can be
restored if there are 2.5 or more sampling points per cycle.

SINGLE SWEEP Operation When in Storage Mode

If should be noted that, unless the instrument is set in the PAUSE
state, all waveform data acquired with the SINGLE SWEEP operation in the
STORAGE mode will be lost and a base line will be displayed at the
position corresponding to the POSITION control setting as you change the
TIME/DIV SW (8.

If the oscilloscope is set for the SINGLE SWEEP mode in the repeat mode

range, irrespective of time base setting, waveform captured at a rate of
5 us/DIV is magnified with interpolation for display.
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For example, when the oscilloscope is operated with a single channel at
the 0.1 us/DIV range in the SINGLE SWEEP mode, the waveform displayed on
the CRT has already been magnified by a factor of 50.

5 us/DIV = 0.1 ps/DIV = 50

Thus, with COM7201E and COM7101E, magnification is available only up to
the 50 ns/DIV range.

The SINGLE SWEEP mode is unavailable at the 20 ns/DIV or 10 ns/DIV rahge
with the COM7201E or COM7101E.

Q

SINGLE SWEEP Operation When in Storage Mode

When the VERT MODE @9 is set for a multi-channel ALT mode, the wave-
form data of the channels of the first highset priority is acquired
by the first sweep cycle and that of the second highest priority is
acquired by the second sweep cycle. (The priorities of the channels
selected by the VERT MODE (9 are higher is the order of elder num-
bers, namely, in the order of CH1, CH2, CH3, and CH4.)

However, 1if you operate the A, ALT of B of HORIZ MODE (@ or the
TIME/DIV (® before the waveform data of all of the set chapnels is
completely acquired, all data of all channel thereto been acquired
is cleared and the base lines are displayed at the positions as set
by the POSITION controls of respective channels,

If you operate the PAUSE switch before the waveform data of all of
the set channels is completely acquired, although sweep magnifica-
tion with the TIME/DIV (® can be done, acquisition of waveform data
after resetting from the PAUSE state resumes starting by the chan-
nel of the highest priority.

Also, if you change the MODE @) from NORM to SINGL, all data of all
channels thereto been acquired is clearsd and the base lines are
displayed at the positions as set by the POSITION controls of re-
spective channels. When in the PAUSE state, although the stored

waveformed data can be held, the sweep mode cannot be changed from
the NOEM to the SINGL.
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7

ENVELOPE Mode

When in the ENVELOPE mode, the maximum or minimum value between each two
adjoining sampling points is stored as data and an waveform is displayed
by connecting with a straight line between each two data value points.
By this function, this mode allows you to detect even very narrow pulses
(glitches) which may exist between sampling points and are unable to be
detected when in the normal data acquisition mode, and also allows you
to discriminate aliasing.

Aliasing may occur when the input signal frequency has become higher
than one-half of the sampling frequency (Nyquist's theorem). When the
input signal is a sinusoidal wave and its frequency has become close to
an integer-multiplication frequency of the sampling frequency, an appar-
ently decent sinusoidal wave may be displayed on the CRT, deceiving you
into judging that its data has been correctly acquired. The ENVELOPE
mode allows you to discriminate such aliasing.

Glitches are very elusive and can hardly be detected, while succesful
detection and seizure of glitches are essential for analysis of digital

instruments and devices. The ENVELOPE mode allows you to capture such
glitches.

VIEW TIME Switch

When in the regular mode of operation, a new waveform is displayed
immediately after the data for a full sweep cycle is acquired and this
operation 1s continuously repeated. When you want to observe the same
waveform for a long period, you may press the PAUSE @) switch so that
acquisition of new data is paused.

When you want to display the same waveform for a certain period and to
display a new waveform after this pericd has elapsed and to repeat this

operation, you can set the period with the VIEW TIME {) switch. Each
time as you press the switch, the period is changed as 1 sec — 3 sec —

10 sec — OFF (continuous) — 1 sec.
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9)

If you set the VIEW TIME switch at a certain period when the display is
in the ROLL mode and the MODE @) selector is set for the NORM mode, the
roll operation is paused for the set period after the trigger signal is
applied. After the set period has elapsed, the roll operation resumes.

The VIEW TIME switch is disabled when the oscilloscope is in the SINGLE
SWEEP mode or in the REPEAT mode, or when the oscilloscope is set in the
ROLL mode and the MODE @3 selector is set for the AUTO mode.

PAUSE Switch

As you press the PAUSE switch, acquisition of waveform data is paused
and a2 message "PAUSE" is displayed on the CRT. As you press it again,
acquisition of waveform data resumes. When in the PAUSE state, the time
base of the displayed waveform can be magnified up to 100 times in 6
steps with the TIME/BIV switch.

When in the PAUSE staie, the switches and controls except the below-

mentioned ones are locked in the existing states and cannot be changed.

RESPONSE G0
MAG POINT
REF MEMORY @B
SAVE ®
CURSOR SW @D (only when in A sweep mode)

V POSITICN @, @), @, @
H POSITION @

4,B TIME/DIV (@®

Switches and controls of CRT circuit

5-9
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10)

REFERENCE Memory and SAVE Switch

The COM7XXIA/E Series Oscilloscopes have a REFERENCE memory (four
units) which is used in a rather offline mode to store data for later
use, in addition to the DISPLAY memory which is used in a rather online
mode to store data of the waveform currently displayed on the CRT.

The REFERENCE memory is backed up with a battery and the data stored in

it is not lost even when the POWER switch of the oscilloscope is turned
off.

The REFERENCE memory may be used to compare the current acquired wave-
form with the reference waveform which has been stored in the REFERENCE
memory. A typical example is that, on the adjusting line of a manufac-
turing plant,the waveform of the completely adjusted products is stored
in the REFERENCE memory and the waveforms of the products being manu-
factured are compared with the former waveform as a reference.

The waveform stored in the REFERENCE memory can be called up onto the
CRT screen by pressing the REF MEMORY (B switch.

To save data of the DISPLAY memory by transferring it to the REFERENCE
memory, press the PAUSE (4 switch to pause acquisition of new data,
select the required REFERENCE memory by pressing the REF MEMORY @B
switch, and then press the SAVE @B switch.

Through a GP~IB system, data can be written onto or read from the RE-
FERENCE memory.

The four units of REFERENCE memory are assigned depending on the number
of channels selected by the VERT MODE (39 selector as follows:

i-channel mode: One of units 1 - &4 can be selected with the REF
MEMORY @B switch at a time, allowing you to use the
four units in turn to save up to four waveforms.
Each time as you press the REF MEMORY (B switch,
the unit number advances in the order of | - 2 —
33— 4 — QOFF — 1.

5-10
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2-channel mode: A combination of units 1 and 2 or that of units 3
and 4 can be selected. Up to two waveforms per
channel can. be saved. To the odd number memory
units, the left hand channels as indicated at the
VERT MODE @9 switches are assigned. Each time as

you press the REF MEMORY 49 switch, the unit number
advances in the order of 1-2, — 3-4 — OFF -» 1-2.

3-channel mode: The memory units of the numbers the same with those
selected by the VERT MODE 9 switches are assignad.

Each time as you press the REF MEMORY {§ switch,
the memory units are turned on or off.

h-channel mode: All memory units are turned on at the same time,
assigned to the respective channel numbers. Fach
time as you press the REF MEMORY () switch, the
memory units are turned on or off.

Settings with the REF MEMORY (8 for the above modes are done mutually
independently for respective modes. The off states of the REFERENCE
memory units also are set mutually independently for respective modes.
Therefore, when none of the REFERENCE memory units are used in all of
the modes, set each of them to the off state.

Assume a case that REFERENCE memory units 3 and 4 are selected for the
2-channel mode only. In this case, as you select the Z-channel mode

with the VERT MODE (9, the waveforms stored in REFERENCE memory units 3
and 4 is displayed on the CRT.

SELECT SWITCH
REF MEMORY I
1-channel mode ] - 2 - 3= 4 — OFF

Z2-channel mode
VERT MODE
3-channel mode

h~channel mode ON — QFE

5-11
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5.2 Effective Storage Frequency and Frequency Bandwidth

The frequency characteristics of a digitél oscilloscope depends on its
effective storage frequency and frequency bandwidth. The maximum frequency
of a sinusoidal wave signal which can be stored depends largely on the sam-
pling rate and processing of the acquired waveform data. The maximum stor-
able sinusoidal wave signal frequency is referred to as "effective storage
frequency.”

The sampling rate is determined by setting of the TIME/DIV (® selector. The
horizontal axis resolution of the COM7XX1A/E Series Oscilloscopes is 10-bit

and a waveform is displayed with 100 data points/DIV on the horizontal axis.

When the TIME/DIV selector is set at the 1 ms/DIV range for example, the
sampling period is 10 us and the sampling rate is 100 kHz. The sampling
rate in general is expressed as follows:

Sampling rate = (No. of sampling points per DIV) = (TIME/DIV)

With SIN interpolation, the original waveform can be substantially restored
if there are 2.5 or more sampled points per cycle. When a waveform is sam-
pled with a sampling frequency of 100 kHz, the maximum restorable frequency
15 40 kHz (100 kHz + 2.5 points = 40 kHz). Thus, the effective storage
frequency with SIN interpolation can be expressed as follows:

Effective storage frequency = (Sampling rate) + 2.5

Thus, the original waveform can be substantially reproduced provided that
the stored signal has no frequency components higher than the effective
storage frequency. '
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With PULSE interpolation, the original waveform can be substantially re-
stored if there are 10 or more sampled points per cycle. Therefore, the

effective storage frequency with PULSE interpolation can be expressed as
foilows:

Effective storage Irequency = (Sampling rate) + 10

The frequency bandwidth is not affected by the sampling rate and remains the
same at all time base ranges. When in the REPEAT mode, especially at ranges
0.2 us/DIV or higher, the effective storage frequency is calculated to be
200 MHz or higher. Actually, however, since it is limited by the frequency

bandwidth and 1s 100 MHz (-3 dB) for COM7201E and COM7101E or 60 MHz (-3 dB)
for COM7061A,

5-13
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5.3 4T, 1/4T and 4V Measurement with Cursors

When in the storage mode and the HORIZ MODE (P selector is set for A sweep,
4T, 1/4T and 4V measurement with cursors can be perforﬁed as when in the
real-time mode. When in the ALT or B sweep mode, however, this measurement
is unavailable. Voltage ratio, fime ratio and phase measurement are tna-
vailable when in the storage mode.

.4 DVM and Frequency Counter

The internal digital voltmeter and frequency counter are disabled when in

the storage mode. To enable them, use the realtime mode (set the MODE &)
switch to the REAL time).

.5 Delayed Sweep

Even when in the storage mode, magnification with B sweep is available as in
the realtime mode.

As you set the HORIZ MODE @B selector to ALT, an A-sweep waveform with the
triggering point changed to the left hand end (0 DIV)'position of the grati-
cule (the latter is instead of an intensity-modulated delayed trace and B
sweep in the case of the realtime mode) areAdisplayed-on the CRT.

At the top of the CRT screen, symbol DLF which indicates the starting point
of magnification is displayed instead of symbol TRIG uhich indicates the
triggering point when in the A sweep mode. Move the starting point symbol
to the required point with the READOUT control 3. As you set the HORIZ
MODE @B selector to B sweep, waveform will be displayed on delayed B sweep.

The ALT and the B sweep modes are unavailable when the time base is at the 5
- 0.1 s/DIV ranges. When in the B sweep mode, triggered delay sweep with
the B TRIG switch is available. When in the ALT sweep mode, the B TRIG
switch is disabled.
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5.6 PENOUT Signal

Data stored in the reference memory and displayed on the CRT can be deli-

vered via rear terminals of the oscilloscope for an external X-Y recorder.

For recording, connect the PEN Y OUT &), PEN X OUT @B and SYNC OUT &5 termi~
nals of the oscilloscope to the Y INPUT, X INPUT and PEN UP/DOWN terminals
of the X-Y recorder, respectively.

The X— and Y—-axis output signals are 100 mV/DIV and the SYNC output signal
is of a TTL level.

When in the PAUSE state, as you press the X-Y switch of the HORIZ MODE @
together with the 2nd FUNCTION KEY @3, the X-Y recorder pen will move to the
starting point of recording. In several seconds as the pen is set down onto
the recording paper by the SYNC OUT signal, the X-Y recorder starts drawing

the waveform data which has been stored in the reference memory.

On the CRT screen, the waveform is traced with a beam spot in the same man-
ner as it is drawn with the pen on the X-Y recorder. Since the pen drive
speed rate in the X direction 1s changed with respect to the amplitude in
the Y direction of the waveform to be recorded, almost any model of X-Y re-
corder can be used {without requiring any high speed model of X-Y recorder).

When the pen has moved to the end point of waveform drawing, the pen is
lifted up from the recording paper, remains in this position for several
seconds, and then moves to the starting point of recording. Then the oscil-
loscope is reset from the PEN OUT mode to the PAUSE state.

When two or more reference memory units are indicated on the CRT readout,
the above sequence is repeated to draw waveforms of all memory units and

then the oscilloscope is reset from the PEN OUT mode.

To abort the above sequence halfway, press the LOCAL (2nd) switch of GP-IB
@9. The oscilloscope will be reset from the PEN OUT mode to the PAUSE state.

5-16
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6.

6.

GP-1B INTERFACE

1 General

The oscilloscope complies with GP-IB (IEEE 488-1978), allowing itself to be
remote-controlled from and to transact data with a host computer and other
devices. The major functions available by this provision are as follows:

(1) Panel control: Panel keys can be remote-controlled from an exter-
nal controller or other device.

(2) Step control: Panel settings of up to 100 types can be stored in
internal step memory of the oscilloscope, and the
panel can be instantaneously set to the required
setting by giving a STEP command.

(3) Sending of data: Data of stored waveforms, DVM or cursor meastre-
ments can be sent to a controller or other device.

(4) Receiving of data: Waveform data received from the host computer can
be stored in the reference memory.

(5} Direct copy by GP-IB plotter:
When in the STORAGE mode, waveform data and other
informations can be directly sent to a GP~IB plot-

ter (HP-GL compatible type}, without requiring any
controller.

The GP-IB (General Purpose Interface Bus) allows to makeup a programmable
instrumentation system by connecting various devices provided that they meet

the requirements of the interface bus system.

The signals are transmitted in an 8-bit-parallel byte-serial format on a
bidirectional bus. Data is transmitted in a 3-wire handshake system.

For each of the devices connected on the bus, one or more of the functions
can be specified talker, listener or controller.

6~1
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Data can be sent from a device designated to be a talker to one or more
devices designated to be listeners, The controller controls sending/

receiving of data and manages interfacing of the devices connected on the
bus.

The bus is comprised of 8 data lines, 3 handshake lines and 5 bus management
lines (16 lines in total) plus a ground line. In the below illustration,

DIO1 - DIOB are data bus; NDAC, NRFD and DAV are handshake bus; and AIN,
EOL, IFC, SRQ and REN are management bus,

D108

B10f
ATH
EOI
IFC
SRQ

e REN

KDAC
i T I

DAY

NI

DEVICE A DEVICE B
DE

{ CONTROLLER, (TALKER,. (Lgéggugn)

TALKER, LISTENER) LISTENER)

6-2
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6.2 GP-IB Specifications

6.2.1 Standards

ANST /IEEE 488-1978

6.2.2 Interface Fanctions

Code Function

SH1 With all SH functions

AH1 With all AH functions

15 With basic talker function, serial poll function,
talk only function, and talker release function by
listener designation.

L3 With basic listener function, listen-only function
and listener release function by talker designation

SR With service request function

RL] With remote/local change function

PPO Without parallel polling function

DC1 With device clear function

DTO Without device trigger function

co Without controller function

6-3
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6.3 Descriptions for Operation

6.3.1 Remote Status and Local Status

(1) Description of Front Panel and Initial State of Remote mode
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LOCAL SH  o.vvvvneunnnn. k)
(2nd FUNCTION KEY)

GP-I8

Local
{Zndl

This switch changes the oscilloscope from
remote status to local status.

When the oscilloscope is set to remote status
by an external controller through GP-IB,
panel keys except the ones mentioned in the
below table are disabled. As you press this
key, the oscilloscope is changed to local
status and panel keys are enabled.

When the oscilloscope is designated to be in
LLO (local lockout) status, this key is disa-
bled and message "LOCKOUT" is displayed at
the location of R1 on CRT indicated in the
illustration of front panel.

The RMT lamp illuminates when in remote mode.
It goes off when in local mode.

@
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Swoth or Control When in Local States "
POWER D See Note 1.
INTEN ®@ Offset can be applied through GP-IB.
TRACE ROTATION &)
FOCUS @
B INT, SCALE, ® SCALE and READOUT can be ON/CFF
READOUT controlled through GP-IB.
VARIABLE @ O
VARIABLE 1Y)
POSITION @
POSITION @ G Offset can be applied through GP-IB.
40 Acts as verner control.
LEVEL The same as above
READOUT CONTROL @ The same as above

Note 1: Turn on power of all of the devices connected on the bus, even

of devices which are not currently used.

When the oscilloscope is changed from the local status to the remote
status, the items mentioned in the following table are changed as

mentioned there. Other items remains in the local status.

Item Initial State
INTEN 0 {center)
POSITIONS 0 (center)
A/B LEVEL 0 (center)
A/B SEPARATION 0 (center)
CURSOR 0 (center) after executing MOVE command
EQI ON
SRQ ON
WAVE CODE BINARY
START 0
END 7

6-5
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HORIZ MODE

(PLT 1),

------------

(PLT 2}

@9 As you press this switch together with the 2nd
FUNCTION KEY @3 when in the STORAGE mode, a
message ""PLOT OUT" is displayed at R2 shown in
the illustration and waveform data is sent to
the GP-IB plotter. This function is available
only when the GP-IB switches of the oscillo-
scope are set for the TALK ONLY mode and those
of the GP-IB plotter for the LISTEN ONLY mode.

PLT 1
2nd + "A"M: Data is delivered with scale
double of that of CRT graticule.
PLT 2

2nd + "ALT": Data i1s delivered with scale

identical with that of CRT
graticule.

6-6
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(2) Description of Rear Panel and Setting of Delimiters

P

PROGE_POWER It ; - .
. e . g
; =
¥ T

CAUTION

£

~

—

|
4
1S K H

M

R L T W N

®
L2
Y

f
REUTE
"m._.namnn M AEPPS BEINTE £ 12 H
o ﬁ

led _:=_...~____«M““___,______""WMM_H_JJ'. s Ao LL I S—
@ frmen PO OUF A o] @
. me X I ac e (@ )

=

I OUT . (X axm M FGATC LY A GAYLTL A IWEER A4

I\

GP-IB
I[EEE 488)
CR LF:[_I T - ,

A TP S @ \lonosovossed) @

. f11]
cr-d Jsea .1
L
ADRS
GP-IB Connector ....... 6» 24-pin connector which accepts GP-IB cable.
Note: When stacking up units by using piggy-
back connectors, up to three units are
allowable.
GP-IB Switches ........ ) DIP switches to set oscilloscope address (MLA,

MTA) and delimiters
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Address Setting

For address setting, use the five or six rightmost ones of the DIP switches.

0 Normal Address (0 - 30)

The ADRS section of the DIP switches is marked "16.4.1", which stands for
"16 8 4 2 1". The sef address number is the sum of the switches sat in the

ON position. When all switches are set in the OFF position, the address
number is 0. To set the address number at 19 for example, set the switches

as follows: Since 19 = 16 + 2 + 1, set the 16", "." (which stands for 2)
and "1" switches in the ON position.

Note: When the oscilloscope is shipped from the factory, the address num-
ber is set at 2.

o TALK ONLY

Set all switches of the ADRS section in the ON position and the T/L switch
{switch 3) also in the ON position.

Note: When set in this state the oscilloscope is fixed as a TALKER and it
cannot be remote—controlled.
The address switches of the objective GP-IB plotter connected to the
bus line must be set in the LISTEN ONLY mode.

6-8
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o LISTEN ONLY

Set all switches of the address section in the ON position but the T/L
switch (switch 3) in the OFF position.

Note:

When sef in this state the instrument is fixed as a LISTENER and it

cannot send out the measured data or any other information.

Setting of Delimiters

Five types of delimiters as follows can be used.

(1)
(2)
(3)
(4)
(5)

Delimiters can be set with GP-IB switches ) and EOI command,

EOI

CR

CR + EOI

CR + LF

CR + LF + EOI

CR: Carriage Return

LF: Line Feed

EOI: End or Identify

When in

transfer of binary data, however, EOI only can be used irrespective of
switch setting. -

Delimiter GP-IB Switches @) ECI Command
EQI Either setting ONLY

CR CR OFF

CR + EOI CR ON

CR + LF CR + LF OFF

CR + LF + EIO CR + LF ON

Even when delimiter is other than "EOI ONLY", handshake terminates if EOI is

given.

Notes:

}. When the oscilloscope is shipped from the factory, the delimiter
switches are set for CR LF.

6-9
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When in transfer of binary data blocks, EOI alone is effective
irrespective of delimiter switch setting.

Note: Refer to the notes for GP-IB siwtches.

The set states of GP-IB switches are read only once when turning
on the oscilloscope. When power is continuously on, the address
and delimiters do not change in response to change of switch
settings. To change them, turn off power, change the switch
settings, and then turn on the oscilloscope.

Other requirements comply with GP-IB (IEEE 488-1978) Standard.

(3) Device Funcrions

o0 Transfer of Commands and Data

@
@
@
@

Remote control of panel setting
Transfer of setting data
Transfer of measured data

Transfer of waveform data

(O Remote Control of Panel Setting

Front panel setting of the oscilloscope can be remote~controlled
from an external controller through the GP~IB bus.

For example, to set the input coupling mode of CH! to AC, send a
character train of 'CH1 COU AC" to the oscilloscope. The oscillo-

scope will decode the character train and will set the CH1 input
coupling circuit to the AC mode.

By using "STEP" commands, setting is not made one by one but can be
accomplished instantaneounsly.
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@ Transfer of Setting Data

Data on setting of panel items of the oscilloscope can be sent to
an external device, such as a host computer.

For example, when you want to read and send the set status of CHI,
send a character train of "CH17" to the oscilloscope. The oscil-
loscope will decode the character train and write the set status
data of CH! on the send buffer. Now designate the oscilloscope to
be a talker, and a message representing the set status of CHI will
be sent. An example of message is shown below.

T

"oN iv . AC on

on/off  -1V/DIV AC Position

coupling offset
Transfer of Measured Data

Data measured with cursors, DVM and frequency counter are displayed
on the CRT readout of the oscilloscope. This data can be trans-
mitted to an external controller or other device.

For example, when you want to read and send the time interval meas-
ured with the cursors, send a character train of "CUR?" to the
oscilloscope (provided that the cursors are in the AT mode).

The oscilloscope will decode the character train and write the
cursor mode and measured data on the send buffer. Now designate
the oscilloscope to be a talker,'and the data will be read and sent
as follows:

"ON T?ME. /0 0\ 12.34 B-8"
on/off mode REF DELTA Measured value
(12.34 us)

When you want to read and send the measured value alone, send a
character train of "CUR DAT'" to the oscilioscope. It will read and
send the measured value alone as '"12.34 E-6".
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@ Transfer of Waveform Data

The oscilloscope has four memory units, with memory capacity of
1024 points per unit. Data stored in these units can be trans-
ferred in ASCII or binary coded format to a computer for storing in
a larger capacity, to a printer or a plotter for hardcopies, or to
other devices for other purposes.

o Device Clear Function

As the oscilloscope receive a DEVICE CLEAR command, it clears its
status bytes and send/receive buffers.
6.3.2 Command and Data Formats

To remote-control the oscilloscope with GP-IB, send data from the controller
(host computer) in the following format:

COMMAND (TRAIN) + DELIMITER

{1} Command Format

Each command should be a train of characters complying with ASCII
Codes, and should be comprised of a header and arguments, and sepa-
rators between them in a format as shown in the following example.

COMMAND (TRAIN)

HEADER } + | SEPARATOR |+ { ARGUMENT + | SEPARATOR |-+ (ARGUMEN’I)

~~_ OR T~ . CR

0 Header

The header identifies the type of command, such as "CHANNEL 1" or
”DVM” .
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(2)

0 Separators

A blank space code for one or more characters and semicolon ";" can
be used as separators. A space code is used between header and
argument or between two arguments.

(HEAD ER>—> SP ARGUMENT 5P ARGUMENT

A semicolon can be used between two commands. When so specified,

however, semicolons are effective only within the -trains which
follow the same header.

®

: ! . I
@ 5P ARGUMENT SP ARGUMENT =

® O © ® ®
@ @

OO
rN_/

o Arguments
Two types of arguments can be used. One is a train of characters,
such as "ON" or "AC". The other is a numerical data, such as "15"
or I!#QO!!

o Parameter "7"
This parameter is placed at the end of a command requesting to read
and send. Note that "7?" cannot be followed by another command or a
separator ";".

Waveform Data Formats and Blocks

Yaveform data formats are selectable between ASCII codes and binary
codes with "WAVE CODE' command as follows:
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(3)

(4)

o ASCII Codes
"NUMERAL , NUMERAL , NUMERAL , ---- , NUMERAL " + DELIMITER

The range for the numerals is "000" to "255". All types of delimi-
ters are effective.

o Binary Codes

"NUMERAL NUMERAL NUMERAL NUMERAL- . .-NUMERAL NUMERAL EOI "

The numerals are with eight bits for "0" to "11111111". For deli-
miters, EOI alone is effective.

Waveform data per channel (per memory unit) is stored on a lk—word
{1024 points) memory unit. Since memory unit is divided into eight
blocks as illustrated below, part of the stored waveform data can be
read and send by épecifying block numbers.

ADDRESS
BLOCK RNO.

k128

For example, to read and send data of from point 128 to point 511,
specify start block 1 and end block 3 with the "WAVE" command.

Delimiters

One of CR+LF(+EOI), CR(+EOQI) and EOI can be used as delimiter. See
page 6-9 '"Setting of Delimiters".

Abbreviations of Commands

As a general rule, commands including headers and arguments can be
abbreviated into a string of three characters.
Examples: "ATRIGGER" — "ATR"
"COUPLING" -» "cou"
"CHANNEL1" — "CH1"

Abbreviations of headers and arguments are shown being enclosed in par-
entheses in the table of commands. '

6-14
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(5)

SRQ and Status Byte

The oscilloscope 1s allowed to originate a service request (SRQ) to
send information on its internal eventis to the external controller, and
displayed "SRQ" on the readout R2 of CRT. (See page 6-4 front panel).
Events are identified by respective bits of a status byte, allowing the
controller to identify the types of events.

When the oscilloscope is set to the local status, the SRQ becomes the
ON state. To iphibit sending of service requests from the oscillo-
scope, give it a "SRQ OFF" command.

The relationships between the events and the corresponding bits of
status byte are as shown below.

o "I" is set on this bit if
triggered waveform data

is got when in storage
SINGLE SWEEP mode.

o "I" is set on this bit if
command is syntactically
valid but is unable to be
executed under the exist-
ing mode.

o "1" is set on this bit 1if
command is syntactically
invalid.

[ofrsvj o] jojof [ |
7 6 5 4 3 2 1 0 bite
Status byte

When power of the oscilloscope is turned on, "O" is set for all bits of
the status byte.
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6.3.3 Data Send/Receive Sequence

The basic sequence of oscilloscope control by GP-IB is as described in this
section.

(1) To Set Oscilloscope

) @" @"
SEED COMMAKD POLLING |-=| CLEAR DEVICE
CONTROLLER x
LTI
0SCILLOSCOPE @

DECODE COMMAND

DISPLAY ERROR
(sRQ)

E SETTING

Designate oscilloscope for listener and send command.

Decode command stored in receive buffer of oscilloscope.

Check for errors.

Display errors, if any. (If SRQ function is enabled, send SRQ to
controller.)

@" In response to SRQ, perform serial polling and read status byte and
then clear device.

SERSEORS)

®

Perform setting. If two or more commands are connected by ";",

repeat @, @ and @.
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(2) To Read Data

® ®H @H @
SERD COMMAND POLLING |-=1 CLEAR DEVICE READ
CONTROLLER
0SCILLOSCOPE  ~----vecren-em
@ ,
DECODE COMMAND
@
@ No
ERROR 7 SEND DATA SET
@ “¥es
DISPLAY ERROR
(SRQ)
() Designate oscilloscope for listner and send command.
(2 Decode command stored in receive buffer of oscilloscope.
@ Check for errors and, if any, take necessary steps as in the case of
m.
@ Set specified data in send buffer.
(® Designate oscilloscope for talker to send data.

6-17
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6.4 Table of Commands

o Jtems Indicated in Table

The table indicates individual commands which are used to control the

oscilloscope.

Each command is indicated together with its function and
data to be sent when the oscilloscope is designated for a talker.

Exam-

ples of writing programs referring to the table are given in this section.

(1) To Set the Oscilloscope

o To set CHI input coupling to AC

::E‘;I;X‘N.I:Ig{ TLHE ON Turn on CH:]..

{ (cHl) OFF Turn off CHL.
1
{ TOOURING | [AC] | Ser Gl smpur coupling to AC. -
; :L(co_v o Dc“\\ Set CHl input coupling to DC.
i o \\\\ GROUND &‘\get CHL input coupling to GHND.
& \\a - = ~a

CCHANNEL 1) + | SPACE |+ @GUPLIN@'F SPACE |+ ( AC )

Command is as
"CHANNEL! COUPLING ACY
or abbreviated as "CH1 COU AC"

¢ To Turn on CH? and then invert it

Commands are written with abbreviations as follows:

"CH2 ON"
"CH2 INV ON"

The above two commands can be connected using a semicolon as
follows:

"CHZ ON ; INV ON"
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In this particular case, since there is internal specification of
CH2, commands which can be connected are limited. When there are
no specifications, other headers also can be connected.
o To initialize CH2 and then turn it off
"INI ; CH2 CFF"

(2) To read set range or measured data of oscilloscope

o To read CH1 input coupling setting

)

; CHANNEL 1 : ON Set CHl to ON.
! (CHL) i OFF Set CHL to OFF.
B D Y o a— ) == -
i FIFTY ON Set CHL to 50 Q.
[ (FIF) OFF Set CHL to 1 M.
| I T 1
I ! COUPLING? i AC, DC, GROUND
| s :
a 1 (coun) o AC FIFTY, DC FIFTY
1 Lo o oay i e d y .
‘ \
\ ) Na )
( cHL )+ |space |+ { cour )

"CH1 cou?™

With this command, data on the current setting of CH! input cou-
pling of oscilloscope is written in the send buffer of oscillo-
scope. To read and send this data, designate the oscilloscope for
a talker.

For PC-9801: INPUT @2; AS (Substitute character variable
(NEC) AS with data.)

For HP-9816: ENTER 702; A$ (Substitute character variable
AS with data.)

Programs for the above can be written as follows:
PC-9801 (NEC)

10 PRINT @2; "CHI COU?"
20 INPUT @2; A$
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HP-9816
10 OUTPUT 702; "CH1 Cou?"
20 ENTER 702; A$
30 END

Thus, setting data such as "AC" or "DC" can be read.

o To read setting of CHI

POSITION? -128  ~127
______________ (POS?)
! CHANNEL 17 | [ON/OFF] [VOLT] [COUPLING]
H i
P(CHL ?) i [POSITION]

w-wi ——————— -t

Example of set data as it is read:
:?N 5V Dg\\ o™
[ON/OFF} [VOLT]) [COUPLING] [POSITION]

-

A blank space 1s placed between two set values,

6-20
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6.4.1 System Commands

INITIAL
ey Con )
SRQ > SP | > o )
OFF
~>(_£ol ) s ) >=(_oN_ ) >
OFF >
? >
INTER sp INTEN__ARG
(-3~ ~1)
?
MODEL ?
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Header Argument Action
INITIAL Set to status identical with system
(INT) resetl.
SRQ ON Enable SRQ.
OFF Disable SQR.
SRQ? ON, OFF
EOI ONLY Limit delimiter to EOI only when
{ONL) send.
ON Enable EOI when send.
OFF Disable EIO when send.
EOI? ON, OFF, ONLY
INTEN -3 ~4 Offset INTEN .
(INT) ~-3{dark) <> 4(bright)
INTEN? -3, =2, ---- 3, &
(INT?7)
MODEL? Model name

COM7201E, COM7101E, COM7061A
CoM72004, COM7100A, COM7060A

6-22
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6.4.2 Commands for Vertical Axis

(___VMODE ) >_7)

M
i )
~C o ) >

CHANNELY OFF >
CHANNELA COUPLING)>] SP

CHi. CH2 ONLY

§C4 SP 0N )

-y

' CHZ ONLY

6-23
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Header Argument Action
VMODE? VERT MODE such as CH1, CHZ2, ALT
(VH07)
CHANNELI1 ON Turn on CHI.
(CH1) OFF Turn off CHI.
COUPLING AC Set CH1 input coupling to AC.
(CoU) DC Set CH! input coupling to DC.
GROUND Set CHI input coupling to GND.
(GRO)
FIFTY ON Set CH1 input coupling to 509.
(FIF) OFF Set CH1 input coupling to 1 MQ.
See Note 1.
COUPLING? AC, DC, GROUND
(Cou?) AC FIFTY, DC FIFTY
VOLT 5V Set CHl sensitivity to 5 V/DIV
(VOL) 2V Set CH! sensitivity to 2 V/DIV
v Set CHI sensitivity to 1 V/DIV
.5V Set CH] sensitivity to 0.5V/DIV
.2V Set CH1 sensitivity to 0.2V/DIV
Y Set CH1 sensitivity to 0.1V/DIV
S50MV Set CH! sensitivity to 50mV/DIV
20MY Set CHI sensitivity to 20mV/DIV
10Mv Set CH! sensitivity to 10mY/DIV
5MY Set CHI sensitivity to 5 mV/DIV
MV Set CH] sensitivity to 2 mV/DIV
1MV Set CH! sensitivity to 1 mV/DIV
YOLT? 5V ~ 1mY
(VOLT)
PROBE X1 Set CH] probe and input sensitivity
(PRO) display to 1:1.
Xi0 Set CH1 probe and input sensitivity
display to 10:1.
PROBE? x1, X10
(PRO?)
POSITION -128 Set CHI POSITION.
(POS) , ~ 127 See Note 2.
POSITION? ~128 ~ 0 ~ 127
(POS7)
CHANNEL17? [ON/OFF] [VOLT (x10) (UNCAL)}
(CH17) [COUPLING] {POSITION]

Note 1: FIFTY is effective for COM/201E and COM7200A only.
Note 2: Be sure to set POSITION when in remote mode of operation.

6-24
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Header Argument Action
CHANNEL?2 ON
(CH2) OFF
COUPLING The same as that for CHI
VOLT
PROBE
POSITION
INVERT ON Enable CH2 INV.
(INV) OFF Disable CH2 INV.
INVERT? ON, OFF
(INV?)
CHANNEL2? The same as that for CHI
(CH27)
CHANNEL3 ON Turn on CH3.
(CH3) OFF Turn off CH3.
COUPLING AC Set imput coupling to AC.
(COU) DC Set ipput coupling to DC.
GROUND Set input coupling to GND.
(GRO)
COUPLING? AC, DC, GROUND
(Cou?y
VOLT or .5V Set CH3 sensitivity to 0.5V/DIV.
(VOL) or .1V Set CH3 sensitivity to 0.1V/DIV.
YOLT? 0.5V, 0.1V
(VOL?T)
PROBE Xi Set CH1 probe and input sensifivity
(PROD) display'to 1:1.
X10 Set CHI probe and input sensitivity
display to 10:1.
PROBE? x1, x10
(PRO?)
POSITION -128 Set CH3 POSITION.
(POS) ~ 127 | See Note 1.
POSEITION? ~128 ~ 127
(POS7)
CHANNEL3? {ON/OFF) [VOLT} [COUPLING)
(CH37) (POSITION)

Note 1: Be sure to set POSITION when in remote mode of operation.

6-25
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Header

Argument Action
CHANNELA ON h
(CH4) OFF
COUPLING
VOLT > The same as that for CH3
PROBE
POSITION
CHANNELL?
(CH&7) )
ADD ON Enable ADD.
QOFF Disable ADD.
ADD? ON, OFF
BAND FULL Without bandwidth limit.
(BAN) (FUL) (BWL OFF)
LIMIT With bandwidth limit.
(L1M) (BLW ON)
BAND? FULL, LIMIT
{BANT)
CHOP ON Enable CHOP for multi-traces.
(CHO) QFF Disable CHOP for multi-traces. (=ALT)
CHOP? ON, OFF
(CHO?)

6-26
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6.4.3 Commands for Time Base (Horizontal Axis)

-

(uortzonTALY—> sp

MAGNIFY

H 128 ~ 127>

}—>{ -128 ~ 127

ATINE SP |——=1{ A TIME_ARG |

?

$P ——>1 B TIME_ARG |

]

e
(5]
o
-
—
I -~
2]
el
3
[
]
oo
e
o~
3

-128 —~ i27

6-27
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Header Argument Action
HORIZONTAL MODE A Set sweep mode to A.
(HOR) (MCGD) ALTERNATE | Set sweep mode to ALT.
(ALT)
B Set sweep mode to B.
XY Set to X-Y mode.
HMODE? A, ALT, B, XY
(MOD?)
MAGNIFY ON Enable X 10 MAG for horiz axis.
(MAG) OFF Disable X 10 MAG for horiz axis.
MAGNIFY? ON, OFF
(MAG?)
POSITION -128 Set HORIZ POSITION.
(POS) ~ 127
POSITION? -128 to 127
(POST)
TRACE -128 Set TRACE SEPARATION.
(TRA) ~ 127
TRACE? ~128 to 127
(TRAT)
HORIZONTAL? [MODE] [MAG] [POS] [TRACE]
(HOR?)
HOLDOFF ~127~128 Set HOLDOEF.
(HOL)
HOLDOFF? -127 to 128.
(HOL?)
ATIME Table 6-1 STORAGE 5s ~ 50ns, 20ns, 10ns
(ATI) REAL 0.55 ~ 50mns, 20ns, 10ns
ATIME?
(ATI?) (UNCAL)}
BTIME Table 6-1 See Note 1.
(BTI)
BTIME? 0.5s ~ 50ns, 20ns, 10ns
(BT1?)

Note 1: B TIME/DIV cannot be set at a range slower than that of A TIME/DIV.

6~28
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Table 6-1
Range |  Argument 7060A | 7100A | 72004 | 70614 | 7101E | 7201E
5s 58 ! f
Note 2s 25
Is 1S
.35 .58 ! ! !
.25 .25
.1s .15
50ms S0MS
20ms 20MS
10ms 10MS
Sms 3MS
2ms 2MS
Ims IMS
.oms . 5MS
. 2ms L2M5
ims . IMS
50ps 50US
20ps 2008
10ps 10US
Jps 5US
2ps 2US
Tps 1US
ops .5US
.2ps .2US
.lps L1us
30ns 50NS - S \
" 20ns 2GNS W \
10ns 1GNNS / \
Note: For storage mode only.

6-29
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Header Argument Action
DELAY MODE DELAY Set to DELAY mode,
(DEL) (MOD) (DEL)
TIME Set to double delay AT mode.
(TI¥)
PERTIME | Set to double delay 1/AT mode.
(PER)
MODE? DELAY, TIME, PERTIME
(MOD7}
~128 ~ 127 Set DELAY POSITION.
REFERENCE ~128 Set DELAY (REF) POSITION.
(REF) ~ 127
REFERENCE? 0 ~ 4095
(REF?)
DELTA -128 Set DELAY (DELTA) POSITION.
(DEL) ~ 127
DELTA? 0 ~ 4095
(DEL?)
DATA? Value of DELAY AT or 1/AT.
{DAT?) See Note 1.,
DELAY? [MODE] (REF) (DELTA) [DATA]
(DEL?)

Note 1: When SWEEP VARIABLE (7 is enabled, unit of measure is DIV.

6-30
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6.4.4 Commands for Triggering

) CR
(ATRIGGER>] SP e

-(omiL)

SOURCE [ gp VERTICAL>

CHANNELL
CHANNEL
CIARNELS
CHANNEL
~\__LINE

@5

b

i

‘—:’(COUPLINE‘Q TSP | <= AC >

6-31
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BTRIGGER

ON

OFF

COUPLING

LEVEL

SOURCE SP YERTICAL >

' SLOPE

CHANHEL3

CHANNELA

-
-0

=

6-32
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Header

Action

ATRIGGER
(ATR)

Set A trigger
Set A trigger

Set A trigger

to AUTO mode.

to NORMAL mode.

to SINGLE mode.

AUTO, NORMAL,

SINGLE

Set A trigger
Set A trigger
Set A tr;gger
Set A trigger
Set A trigger

Set A trigger

source to VERT.

source to CHI.

source to CHZ.

source to CH3.

source to CH4.

source to LINE

VERT, CHI, CH2, CH3, CHk

LINE

Set A trig-in
Set A trig-in

Set A trig-in

Set A trig-in
Set A trig-in
Set A trig-in
AC, LFR, HFR,

coupling to AC.

coupling to LF-REJ.

coupling to HF-REJ.

coupling to DC.
coupling to TVH.
coupling to TVV.
DC, TVH, TVV

Argument
MODE AUTO
(MOD) (AUT)
NORMAL
(NOR)
SINGLE
(SIN)
MCDE?
(MCD?)
SOURCE VERTICAL
(S0U) (VER)
CHANNEL]
(CH1)
CHANNEL?Z
(CH2)
CHANNEL3
(CH3)
CHANNELG
(CHL)
LINE
(I.IR)
SOURCE?
(50U7)
COUPLING AC
(Cou) LFREJECT
(LEFR)
HFREJECT
{HFR)
DC
TVH
TVY
COUPLING?
(cou?)
LEVEL ~128~127
(LEV)
AUTO
LEVEL?
(LEVY)

Set A trigger

Set A trigger

level.,

level to AUTO.

-128 ~ 127, AUTO
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09

SLOPE PLUS Set A trigger slope to "+"
(SLO} (PLU)
MINUS Set A trigger slope to "-"
(MIN)
SLOPE? PLUS, MINUS
(SLO7)
ATRIGGER? [MODE][SOURCE][COUPLING}
(ATR?) [LEVEL] [SLOPE]
BTRIGGER ON Turn on B trigger.
(BTR) OFF Turn off B trigger.
SOURCE VERTICAL Set B trigger source to VERT.
(S0U) (VER)
CHANNEL]T Set B trigger source to CHI.
(CH1)
CHANNELZ Set B trigger source to CHZ.
(CH2)
CHANNEL3 Set B trigger source to CH3.
(CH3)
CHANNELA Set B trigger source to CH4.
(CHA)
SOURCE? VERT, CH1, CH2, CH3, CH4
(S0U7)
COUPLING AC Set B trig-in coupling to AC.
(com LFREJECT Set B trig-in coupling to LFR.
(LEFR)
HFREJECT Set B trig-in coupling to HFR.
(HFR)
DC Set B trig-in coupling to DC.
COUPLING? AC, LFR, HFR, DC
(cou?)
LEVEL -128 ~ 127 Set B trigger level.
(LEV} AUTO Set B trigger level to AUTO.
LEVELY -128 ~ 127, AUTO
(LEV?)
SLOPE PLUS Set B trigger slope to "+".
(SLO) (PLU)
MINUS Set B trigger slope to "-".
(MIN)
SLGPE? PLUS, MINUS
(SLO?)
BTRIGGER? [ON/OFF] {SOURCE] [COUPLING]
(BTR?) [LEVEL] [SLOPE]
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6.4.5 Commands for Cursors

o8

OFF

REFERENCE

~>(_DaTA ) (2)

PERTIHE

6-35




c9LS 88

Header Argument Action
CURSOR ON Turn on cursor.
(CUR) OFF Turn off cursor.
HMODE VOLT Set cursor mode to AV.
(MOD) (VOL)
TIME Set cursor mode to AT.
(TIM)
PERTIME Set cursor mode to 1/AT.
(PER)
MODE? VOLT, TIME, PERTIME
(MOD?)
REFERENCE -128 Set CURSOR (REF) POSITION.
(REF) ~ 127
REFERENCE? 0 ~ 4095
(REF?)
DELTA -128 Set CURSOR (DELTA) POSITION.
(DEL) ~ 127
DELTA? 0 ~ 4095
(DEL?)
DATA? Value measured with cursors.
(DAT?)
CURSOR? [ON/CFF] [MODE] [REFERENCE]
(CUR?) [DELTA] [DATA]
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6.4.6 Commands for DVM and Counter

DVl )

N
& \\..LJ
SP 4]
1L SP | L,

—={  QOFF )

e &

(_COUNTER) SP |
L@

Header Argument Action
DVH ON Turn on DVM.
OFF Turn off DVM.
MODE AC Set DVM mode to AC.
(MOD) Dc Set DVM mode to DC.
PP Set DVM mode to p-p.
MODE? AC, DC, PP
(MOD?)
DATA? Value measured with DVM.
(DATT)
DVH? [ON/OFF] [MODE] [DATA]
COUNTER ON Turn on counter.
(COuU) OFF Turn off counter,
DATA? Value measured with counter.
(DATT)
COUNTER? [ON/OFF] [DATA]
(CoU?)
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6.4.7 Commands for Step Control

sp = ¥RITH }—>

(D

Header Argument Action
STEP 0~99 Read data on step memory.
(STE)
WRITE Write data on step memory.
(WRI)
up Increment step address by 1.
WRITE Increment step address by 1 and then
(WRI}) write data on memory.
DOWN Decrement step address by 1.
{DOW)
WRITE Decrement step address by | and then
(WRI) write data on memory.
STEP? Current step address
(STE?) 0 ~ 99
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s

3 O

6.4.8 Commands for Storage

(1) Commands which always operate when in storage mode

MODE <~ 5P REAL

RESPONSE

o

( TRiGGER )‘ N - SP ] ; 0; Zr 4: 6: 8: l

Y

VIE >| sp 13, 38, 10
L‘m“

REFERENCEL

REFERENCE2

REFERENCEZ
REFERENCE4

( PAUSE )} SP ; 2{ N }
QFF
9}
N/
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Header Argument Action
MODE REAL Set to realtime mode.
(MOD) (REA)
STORAGE Set to stostorage mode.
(STO)

MODE? REAL, STORAGE

{(MOD?)

RESPONSE SIN Set to sine interpolation.

(RES) PULSE Set to pulse interpolation.
(PUL)

RESPONSE? SIN, PULSE

(RES?)

TRIGGER 0, 2, 4, 6, 8 Set triggerrig point.

(TRL) Unit in DIV.

TRIGGER? G, 2, 4, &, 8

(TRI?)

VIEW OFF, 1S, 3s, 10S Set viewtime.

(VIE) Unit in sec.

VIEW? OFF, 15, 35, 10S

(VIE?)

REFERENSE1 ON Turn on REFI.

{(REFT1) QOFF Turn off REF1.

REFERENSE1? ON, OFF

(REF1T) fON/OFF] [VOLT (UNCAL) ] [COUPLING]

[TIME/DIV]

REFERENSE2 ON Turn on REF2.

(REF2) QFF Turn off REFZ.

REFERENSEZ2? ON, OFF

(REF27)

REFERENSE3 ON Turn on REF3.

(REF3) OFF Turn off REF3.

REFERENSE3 ON, OFF

(REF37)

REFERENSE4 ON Turn on REF4.

(REF4) OFF Turn off REF4.

REFERENSE4L? ON, OFF

(REF47)
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Header Argument Action
PAUSE ON Turn on PAUSE.
(PAU) OFF Turn off PAUSE.
PAUSE? ON, OFF
(PAUT)
2)

Commands for 50ms/DIV - 10ups/DIV

Header Argument Action
ENVELOPE ON Turn on ENVELOPE mode.
(ENV) QFF Turn off ENVELOPE mode.
ENVELOPE? ON, OFF
(ENVT)
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3) Commands which are effective only when in PAUSE ON

MAGNIFY——>1 5P | 0 ~ 10
? —
(save = sp | CHANNELL sp - REFERENCEE-
CHANBEL2 - RBFERENCEZ-
CHANNEL3S . REFERENCER .
CHANNELA ~( REFERENGE4)
( PEN )= sP START g
STOP
Header Argument Action
MAGNIFY 0, 1,10 Set magnification point.
(MAG) Unit in DIV
MAGNIFY? 0, 1,10
(MAG?)

SAVE CHANNEL!1 REFERENSE1 | Save waveform data in reference mem-
(SAV) (CH1) (REF1) ory. Error message 1s sent if speci-
CHANNEL?2 REFERENSEZ | fied channel is not ON.

(CH2) (REF2)

CHANNEL3 REFERENSE3
(CH3) (REF 3}
CHANNELA REFERENSE4
(CH4) (REF4)

If specified reference memory is
OFF, ‘

it is automatically turned ON.

PEN

START
(STA)
STOP

(STC)

Start PEN output.

Stop PEN output.
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(4) Commands for send/receive of waveform data

REFERERCE?

6-43



Header Argument Action
WAVE CODE ASCII Use ASCII codes for waveform data
(WAY) (COD) (ASC) transfer. (See Note.)
BINARY Use binary codes for waveform data
(BIN) transfer. (See Note.)
CODE? ASCII, BINARY
(COD?)
START 0~7 Set starting block of waveform data.
(STA) |
START?
(STA?)
END 0~7 Set ending block of waveform data.
END?
ouT CHANNEL] Send waveform data of CHI.
(CH1)
CHANNEL?2 Send waveform data of CH2,
(CHZ)
CHANNEL3 Send waveform data of CH3.
(CH3)
CHANNEL%4 Send waveform data of CH4.
{CH#)
REFERENSE1 | Send waveform data of REFI.
(REF1) '
REFERENSEZ | Send waveform data of REFZ.
(REF2) ‘
REFERENSE3 | Send waveform data of REF3.
(REF3)
REFERENSESL | Send waveform data of REF4.
(REF4)
IN REFERENSE! | Receive waveform data onto REFI.
(REFT)
REFERENSE? | Receive waveform data onto REF2.
(REF2)
REFERENSE3 | Receive waveform data onto REF3.
(REF3)
REFERENSEL | Receive waveform data onto REF4L.
WAVE? (REF4)
(WAV?) (CODE] (START} (END)

0LLS8S

Note: "WAVE IN" is for binary codes only.
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6.5 Output for GP-IB Plotter

With the conventional oscilloscopes, no hardcopies of the waveform data dis-
played on the CRT screen can be obtained unless a rather troublesome method
with a camera or a computer system is employed. The COM7XX1A/E Series
Oscilloscope delivers an output of the waveform data displayed on the CRT,
allowing you to directly obtain hardcopies by operating it in the storage
mode and employing a GP-IB plotter (HP-GL compatible type). When in the
plotter output mode, the starting point of plotting by the plotter conforms
with the left-end point of the CRT graticule, the x10 MAG function is

ignored, and no information is delivered for the VIEW TIME "w1" and pause
functions, |

(1) Connecting the Instruments

Connect a GP-IB plotter or plotters directly to the COM7XX1A/E Oscillo-
scope. (No other instruments are needed.)

(2) Setting the Instrument

COM7XX1A/E: Before turning on power of the oscilloscope, set the GP-IB
switches @) to the TALK ONLY mode. (See page 6-8 TALK
ONLY.)

Plotter: Set the plotter to the LISTEN ONLY mode.

Note: If the oscilloscope has already acquired a waveform data with
its GP-IB switches §) set at a normal address (0 - 30) and
turning on its power, save the waveform data in the reference
memory, turn off power of oscilloscope once, set the GP-IB
switch @9 to the TALK ONLY mode, and then turn on power again.

(3) Operating Procedure

(a) Set the oscilloscope to the STORAGE mode and display on its CRT
screen the CRT readout data and waveform data to be hardcopied.
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(by If the center lines of the graticule are not required to be hard-
copied, turn off the SCALE B (graticule illumination control}.

The hardcopied data will be as shown in the left hand one of the
illustrations.

If the CRT readout data (data indicated with characters) is not
required to be hardcopied, turn off the READOUT ®). The hard-

copied data will be as shown in the left hand one of the illustra-
tions.

(¢) 1. Keeping pressed the 2nd FUNCTION KEY 43, press the "(PLT 1)"
key of the HORIZ MODE (§. The hardcopy will be drawn with a
scale factor of double of that of the CRT graticule.

2. Keeping pressed the 2nd FUNCTION KEY (3, press the "{(PLT 2)"
key of the HORIZ MODE @§. The hardcopy will be drawn with a
scale factor identical with that of the CRT graticule.

FFL .SYRFT 10us A 10ps
ar «8,B8 us

AN AR

[ | REF L A 4 P

i

£y

CHi LBV B

(d) To abort hardcopying in progress, press the 2nd FUNCTION KEY.
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6.6 Programming Ekamples

6.6.1

(1)

(2)

Examples of Programming for PC~9801 Computer of NEC
Initial Setting
Set an address for the PC-9801 (personal computer used as controller)

and that for the oscilloscope with GP~IB switches §3. For this pro-
gramming example, set them as shown in the following table.

NC
Address | Delimiter CRLF=y | 1T
PC-9801 0 CR LF BygRaiEsRuavyyet g?“
COMTxxxA/E | 2 CR LF -
cR - _[ 1Beg o
Ld 1
ADRS

Programming Example for Panel Control

This programming example is for controlling the oscilloscope from the
computer keyboard to the functions the same with those made with the
oscilloscope panel controls. In response to the prompter 'COMMAND?"
displayed on the computer, enter commands (characters for the required
functions) from the keyboard. Of the Execution Example of Program
(1.1), enter the underlined characters. Symbol ,J denotes the RETURN
key (line feed key).

Program (1.1)
10 DIM COMMANDS (100), DATS(100)
20 ISET IFC : ISET REN
30 CMD DELIM=0
40 INPUT "COMMANDY ; COMMANDS
50 PRINT @2 ; COMMANDS
55 FOR I=0 TO 300 : NEXT I
57 WBYTE &H14;
60  GOTC 40

(Comments)
10 Declare array and secure data area.
20 Initialize interface and set REN to true.
30 Specify CR and LF for delimiters.
40 Receive command entered from keyboard.
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50
55
57
60

Remarks:

Send command received from keyboard.

Timer

Send device clear command for in case of error.
(This statement may be deleted if not required.)
Go to statement 40 to receive next command.

If an invalid command is given, an error message 'GPIB ERR"
is displayed on the oscilloscope and an SRQ is generated.

To cope with this, there are two methods: One is to release
the SRQ by stopping the program once and running it again so
that the interface is initialized. The other is to use a
command (such as statement 57} irrespective of occurrence of
errors. If a device clear command is received when the proc-
essing for the command sent by statement 30 is in progress,
the processing is aborted and completed. In order to wait

until the processing is complete, statement 55 "Timer' should
be inserted.

Execution Example of Program (1.1)

(D' To select CH!1 input coupling:
COMMAND? CHANNEL]1 COUPLING AC.J

Abbreviation CH1 COU ACJ

(@ To select storage mode:
COMMAND? MODE STORAGE J

Abbreviation  MOD STOJ

@ To set to PAUSE:
COMMANL? PAUSE ON.J

Abbreviation PAU ON J

@ To set to SAVE:
COMMAND? SAVE CHANNEL1 REFERENCE] J

Abbreviation  SAV CH! REF1.J

Of other panels also, the functions of the controls can be dictated

through

the computer keyboard. That is, all commands except "WAVE IN"

and "WAVE OUT" can be given through the computer keyboard.
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(3)

Programming Examples to Read Panel Setting and Measured Values

Examples of programs to read the panel setting values and measured

values,

and to reset the system automatically when an invalid command

is given are described below.

Program {1.2)

16 DIM COMMANDS (10G0), DATS(100)
20 ISET IFC : ISET REN
30 CMD DELIM=0
40 INPUT "COMMAND'" ; COMMANDS
56 PRINT @2 ; COMMANDS
60 INPUT @2 ; DATS
70 PRINT TAB(9) ; DATS
80 GOTO 40
(Comments)
10 Declare array and secure data area.
20 Initialize interface and set REN to true.
36 Specify CR and LF for delimiters.
40 Receive command entered from keyboard.
50 Send command received from keyboard,
60 Receive setting value or other data.
70 Display the received setting value or other data.
80 Go to statement 40 to receive next command.

If an invalid command is given in the above program, it will stop at
statement 60 and an SRQ is generated. Therefore, a program to release
the SRQ must be added.

Program (1.3)

5
10
20
30
32
34
40
50
55

SRQ OFF
DIM COMMANDS (100), DATS(100)
ISET IFC : ISET REN
CMD DELIM=0

ON SRQ GOSUB s SRQSUB

SRQ ON
INPUT “COMMAND" ; COMMANDS
PRINT @2 ; COMMANDS

FOR 1=0 TO 300 : NEXT I
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60
10
80

100
110

INPUT @2 ; DATS
PRINT TAB(9) ; DATS
GOTO 40

s« SRQSUB

120 SRQ OFF

130

POLL 2, STB

140 WBYTE &H14

150
160

170

PRINT "SRQ / GP-IB ERROR"
SRQ ON
RETURN 40

(Comments)

5

10
20
30
32

34
40
50
55

60

10

80

100
110
120
130
140
150
160
170

Disable once SRQ reception in order to cope with such state that
SRQ has already been generated‘when starting program.

The same with that of Program (1.2)

The same with that of Program (1.2)

The same with that of Program (1.2)

Specify processing routine to be employed when BSRG 1is
generated,

Enable SRQ reception.

The same with that of Program (1.2)

The same with that of Program (1.2)

If an invalid command is sent, an error is caused and an SRQ is
generated, Allow a period for generating the SRQ.

The same with that of Program (1.2)

The same with that of Program (1.2)

The same with that of Program (1.2)

SRQ processing routine.

Disable SRQ reception.

Perform serial polling.

Clear device.

Display error message.

Enable SRQ reception again.

Go to statement 40 and receive next command.
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Execution Example of Program (1.3)

(U Setting state of CHI

COMMAND? CHANNEL] COUPLING?.J
Abbreviation CH1 COU%.J
Display ex. bC

@ Setting state of MODE

COMMAND? MODE? J
Abbreviation  MOD?_J
Display ex. REAL

@ To set to ATIME

COMMAND? ATIME? J
Abbreviation  ATI?J
Display ex. 10Us

Of other panels also, the functions of the controls can be dictated
through the computer keyboard. The underlined itens of the above com-
mands are those to be manually entered through the keyboard. That is,
all commands except "WAVE IN" and "WAVE OUT" can be given through the
computer keyboard.

(4) Programming Example to Set Panel Controls and to Read Setting Values

This program is a modified one of Program (1.3) so that setting of
panel controls also can be done.

Program(1.4)
5 SRQ OFF
10 DIM COMMANDS (100), DATS(100)
20 ISET IFC : ISET REN
30 CMD DELIM=0
32 ON SRQ GOSUB = SRQSUB
34 SRQ ON
40 INPUT "COMMAND'" ; COMMANDS
50 PRINT @2 ; COMMANDS
55 FOR I=0 TO 300 : NEXT I
57 IF RIGHTS$(COMMANDS, 1) <> 7' THEN 40
60 INPUT @2 ; DATS
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70 PRINT TAB(9) ; DATS

80 GOTO 40

100

110 = SRQSUB

120 SRQ OFF

130 POLL 2, STB

140 FOR I=0 TO 300 : NEXT I
150 WBYTE &1k ;

160 PRINT "SRQ / GP-IB ERROR"
170 SRQ ON

180 RETURN 40

(Comments)

5 The same with that of Program (1.3)

10 The same with that of Program (1.3)

20 The same with that of Program (1.3)

30 The same with that of Program (1.3)

32 The same with that of Program {(1.3)

34 The same with that of Program (1.3)

40 The same with that of Program (1.3)

5C The same with that of Program (1.3)

55 The same with that of Program (1.3)

57 If the command is not of the type which calls for reading of
setting value or other data, éo to statement 40 and wait for
the next command. u

60 The same with that of Program (1.3)

70 The same with that of Program (1.3)

80 The same with that of Program (1.3)

100

110 SRQ processing routine

120 The same with that of Program (1.3)
130 The same with that of Program (1.3)
140 The same with that of Program (1.3)
150 ‘The same with that of Program (1.3}
160 The same with that of Program (1.3)
170 The same with Ehat of Program (1.3)
180 The same with that of Program (1.3)
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Examples of Commands for Control of Cursors and Reading of Measured
Values '

Examples of commands for control of cursors and reading of values meas-
ured with cursors, using the program (1.4) are given below.

(O "CURSOR MODE" command, with program of (}.4)
COMMAND? CURSCR MODE VOLT.J
Abbreviation CUR MOD VOL . J

(@ "CURSOR DELTA" command, with program of (1.4)
COMMAND? CURSOR DELTA 50.J
Abbreviation CUR DEL 50.J

Note: Even when in the remote mode, the cursors can be vernier-confro-~
lled with the READOUT control. '

@ HMoving the cursors with the READOUT control, read the measured
value. "CURSOR DATA?" command, with program of (1.4)

COMMAND? CURSOR DATA? J
Abbreviation  CUR DAT?_J
Display ex. 12.34 E-3

The underlined items of the above commands are those to be manually
entered through the keyboard. For ",J", press the RETERN key.

Exampies of Commands for Control of DVM and Counter, and Reading of
Measured Values

Examples of commands for control of the DVM and counter and reading of
the measured values, using the program (].4) are given below.

When in the remote mode with GP~IB, the DVM and the counter can be
ON/OFF-controlled independently.

(D "DVM MODE" command, with program of (1.4)
COMHAND? DVM MODE ACJ
Abbreviation  DVM MOD ACJ
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(2 "DVM DATA?" command, with program of (1.4)

COMMAND?" DVM DATA?.J
Abbreviation DVM DAT7.J
Display ex. 12.34 E-3

@ "COUNTER" command, with program of (1.4)
COMMAND? CCUNTER ON.J
Abbreviation COU ON.J

@ '"COUNTER DATA?" command, with program of (1.4)

COMMAND? COUNTER DATA? J
Abbreviation  COU DAT?7.J
Display ex. 12.34 E-6

The underlined items of the above commands are those to be manually
entered through the keyboard. For " J", press the RETERN key.

Examples of Programs for Transfer of Waveform Data

This section introduces programs to send waveform data acquired in the
storage mode to the host computer or ofher devices. The programs (1.1)

through (1.4) are not usable for this purpose. Examples of programs
for individual cases are shown below.

(D Program to send data {binary) from oscilloscope to PC-980G1 of NEC

Program (1.5)
100 DIM WAVDATZ%(1023)
110 ISET IFC : ISET REN
120 CMD DELIM=0
130 PRINT @2 : "MOD STO"
140 PRINT @2 : "PAU ONV
150 PRINT @2 ; "WAV COD BIN"
160 PRINT @2 : "WAV OUT CHI"
170 WBYTE 64+2, 32+0;
180 FOR LOOP=0 TO 1023
190  RBYTE ; WAVDAT?Z (LOOP)
200 NEXT LOOP
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(Comments)

100
110
120
130
140
150
160
170

180
190

200

Remarks:

Declare array and secure data area.

Initialize interface and set REN to true.

Specify CR and LF for delimiters.

Set to STORAGE mode.

Turn on PAUSE so that waveform data can be sent.

Specify binary for waveform data codes.

Request CH1 waveform output.

Designate oscilloscope for talker and designate controller
(computer) for listener. If addresses differ, modify this
statement.

Prepare number of loops corresponding to number of data items,
Enter transferred data item intc array variable WAVDATZ,
sequentially.

Go to statement 180 until all loops are over.

Block Transfor

It also is possible to send only a part of the above waveform data,
by dividing the total addresses into eight blocks by using the
"WAVE START" and "WAVE END" commands, and by sending data in the
vnit of block. The relationships between data addresses and blocks
are as shown in the following.

Block 0 -++evosvevo-oo. Addresses 0 ~ 127
Block T Addresses 128 ~ 255
Block Y A I Addresses 256 ~ 383
Block 3 seeveeeneeeese Addresses 384 ~ 51}
Block L -.eenoo...oo. Addresses 512 ~ 639
Block I R Addresses 640 ~ 767
Block I R Addresses 768 ~ 895
Block 7 ++-ec..-....... Addresses 896 ~ 1023

For block transfer, add statements as shown in the following
example to Program (1.5) and make the number of loops of statement
180 conform with the number of data items.

Example: To read biock 0 only

152 PRINT @2; "WAV STA 0"
154 PRINT @2; "WAV END O"
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In the above example, the number of data items is 128 and variable
1 of statement 180 assumes values 0 - 127.

@ Program to send data (binary) from PC-980!1 tc oscilloscope

For

the above program it is assumed thai the preceding program of

{1.6) has been executed and waveform data has already been stored
in WAVDATZ (LOOP) .

Program
210
220
230
240
250
260
270
280
250
300

(1.6)

PRINT @2; "MOD STO"
PRINT @2; "REF1 ON"
PRINT @2; "PAU ON"

PRINT @2; "WAV COD BIN"
PRINT @2; "WAV IN REF]"

WBYTE 64+0, 32+2;

FOR LOOP=0 TO 1022
WBYTE; WAVDATZ(LOOP)
NEXT LOOP

WBYTE; WAVDATZ(1023)@

(Comments)

210
220
230
240
250
260

270

280

290
300

Set to STORE mode.

Turn on REFERNCE 1.

Turn on PAUSE to transfer waveform data.

Specify binary for waveform data codes.

Specify waveform da%a entry to REFERENCE 1.

Designate oscilloscope for listener and designate controller
{computer) for talker.

1f addresses differ, modify this statement.

Prepare number of loops corresponding to number of data items-
.

Transfer data sequentially from array variable WAVDATZ.

Go to statement 280 until all loops are over.

Deliver final data itfem and EOI.

‘As in the case of (), part of waveform data can be sent by using
"WAVE START" and "WAVE END" commands.
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Step Control

This section introduces examples of programs for panel settings making
use of step memory {0 - 99). In this simple methed, programmable cont-
rol for up to 100 types of oscilloscope panel settings can be realized.

(D To write panel setting on step memory

Program (1.7)

10
20
30
40
50
60
70
80
90

ISET IFC

CMD DELIM=0

STEPNG=0

IRESET REN

PRINT "STEP No = ' ; STEPNO

INPUT "PANEL SET & HIT RETURN", AS$
COMMANDS="STE"+STRS (STEPNO) +"WRI"
ISET REN

PRINT @2; COMMANDS

100 IF STEPNO(S9 THEN STEPNO=STEPNO-- 1
110 FOR I=0 TO 1000 : NEXT I
120 GOTO 40

(Comments)

10
20
30
40
50
60
10
80
90

Initialize interface and set REN to true.
Specify CR and LF for delimiters.

Initialize step number.

Set to LOCAL mode.

Display step number.

Set panel and wait for pressing of RETURN key.
Connect commands. )

Set REN to trie.

Write panel setting on step memory.

100 Increment step by 1.
110 Timer
120 Go to statement AD and repeat setting.

(Note)

When in the LOCAL mode, even though you may adjust the vertical
position, horizontal position, trigger level, holdoff, and trace
separation controls, the adjustment data cannot be written on the
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memory. If you want to write the adjustment data on the step
memory, adjust the controls in the REMOTE mode and then directly
execute the step command without retfurning to the LOCAL mode.

@ To read panel setting data on step'memory

Program (1.8)

10 ISET IFC : ISET REN
20 CMD DELIM=0
30 INPUT “STEP No= " ; STEPNO
40 IF STEPNOKO OR STEPNO>99 TEHN 30
50 COMMANDS="STE " +STRS (STEPNO)
60 PRINT @2; COMMANDS
70 GOTO 30
(Comments)
10 Initialize interface and set REN to true.
20 Specify CR and LF for delimiters.
30 Enter step number.
40 Check step number,
50 Connect commands.
60 Read panel setting data which is written on step memory.
70 Go to statement 30 and repeat seifting.

Example of SRQ Processing

If the oscilloscope is set in a storage SINGLE TRIGGER STANDBY status,
storing of waveform data in memory automatically starts as the trig-

gering 1s effected. When storing in all addresses is over, an SRQ is
generated.  Thus, completion of data acquisition can be known by

receiving the SRQ signal. An example of reception program is shown in
the following.

Program (1.9)

10
20
30
40
50
60

SRQ CFF

ISET IFC : ISET REN
CHMD DELIM=0

ON SRQ GOSUB *ACQEND
PRINT @2; "MOD STO"
PRINT @2 ; "PAU OFF"
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10
80
90
100
110
120
130
140
150

PRINT @2 : "ATR MOD SIN"
SRQ ON
GOTO 90
L
*ACQEND
SRQ OFF
POLL 2, STB
PRINT "ACQUISITION END I"
RETURN 70

{Comments)

10

20
30
40

50
60
10
80
90
100
110
120
130
140
150

Disable once SRQ reception in order to cope with such state
that SRQ has already been generated when starting program.
Initialize interface and set REN to true.

Specify CR and LF for delimiters.

Specify processing routine to be followed when SRQ is
generated.

Set to STORE mode.

Release PAUSE.

Set to SINGLE TRIGGER STANDBY status.

Enable SRQ reception.

Wait for SRQ generation.

SRQ processing routine.

Disable SRQ reception.

Perform serial polling.

Display acquisition completion message.

Go to statement 70 and set again to SINGLE TRIGGER STANDBY
status.
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6.6.2 Examples of Programming for Model 9826 Computer of HP

(1)

(2)

Initial Setting

set an address for the Model 9826 (personal computer used as cont-
roller) and that for the oscilloscope with GP-IB switches @J.
For this programming example, set them as shown in the following table.

Address | Delimiter cafgzg] T
tODEL 9826 0 CR LF WUTUUOE S on
COM7xxxA [E 2 CR LF PraesuTal o OFF
cn-—lLJ1s-4-1 |

ADRS

Programming Example for Panel Control

This programming example is for controlling the oscilloscope from the
computer keyboard to the functions the same with those made with the
oscilloscope panel controls. In response to the prompter "COMMAND?"
displayed on the computer, enter commands (characters for the required
functions) from the keyboard. Of the Execution Example of Progran
(2.1), enter the underlined characters. Symbol .J denotes the ENTER
key (line feed key).

Program (2.1)
10 DIM Command$ [100]
26 ABORT 7
30 REMOTE 7
40 ASSIGN @Com TG 702
50 TINPUT "COMMAND ?",Command$
60 OUTPUT @Com;Command$
61 WAIT 1
62 CLEAR @Com
70 GOTO 50
80 END

(Comments)
16 Declare array and secure data area.
20 Initialize interface.
30 Set REN to true.
40 Assign attribute,
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50 Receilve command entered from keyboard.

60 Send command received from keyboard.

61 Timer '

62 Send device clear command for in case of error.
(This statement may be deleted if not required.)

70 Go to statement 40 to receive next command.

Remarks: If an invalid command is given, an error message "GPIB ERR"
is displayed on the oscilloscope and an SRQ is generated.
To cope with this, there are two methods: One is to release
the SRQ by stopping the program once and rumning i1t again so
that the interface is initialized. The other is to use a
command (such as statement 62) irrespective of occurrence of
errors. If a device clear command is received when the proc-
essing for the command sent by statement 60 is in progress,
the processing is aborted and completed. 1In order to wait
until the processing is complete, statement 61 "Timer" should
be inserted.

Execution Example of Program (2.1)
(D To select CH1 input coupling:

COMMAND? CHANNEL1 COUPLING ACJ
Abbreviation CHI COU ACJ

@ To select storage mode:
COMMAND? MODE STORAGE . J
Abbreviation  MOD STO.J

@ To set to PAUSE:
COMMAND? PAUSE ONJ
Abbreviation PAU ONJ

@ To set to SAVE:
COMMAND? SAVE CHANNEL! REFERENCET .J
Abbreviation  SAV CH? REF1.J

Of other panels also, the functions of the controls can be dictated
through the computer keyboard. That is, all commands except "WAVE IN"
and "WAVE OUT'" can be given through the computer keyboard.
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Programming Examples to Read Panel Setting and Measured Values

Examples of programs to read the panel setting values and measured
values, and to reset the system automatically when an invalid command
is given are described below.

Program (2.2)

10 DIM Command${100],Dat§[100]
20 ABORT 7
30 REMOTE 7
4G ASSIGN @Com TO 702
50 INPUT “COMMAND ? *,Command$
60 OUTPUT @Com;Command$
70 ENTER @Com;Dat$
80 PRINT Dat$
90 GOTO 50
100 END
(Comments)
10 Declare array and secure data area.
20 Initialize interface.
30 Set REN to true.
40 Assign attribute.
50 Receive command entered from keyboard.
60 Send command received from keyboard.
70 Receive setting value or other data.
80 Display the received setting value or other data.
90 Go to statement 50 to receive next command.

If an invalid command is given in the above program, it will stop at
statement 70 and an SRQ is generated. Therefore, a program to release
the SRQ must be added.

Program (2.3)

10
20
30
40
41
42
50

DIM Command$[100]

ABORT 7

REMOTE 7

ASSIGN @Com TO 702

ON INTR 7 GOTO Srq_rou
ENABLE INTR 7;2

INPUT "COMMAND 7', Command$
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60
61
70
80
90
100
110
120
130
140
150
160
i70
180
190

OUTPUT @Com;Command$
WAIT .5
ENTER @Com;Dat$
PRINT Dat$
GOTO 50

;

Srq_rou: ! .
DISABLE INTR 7
Stb=SPOLL (@Com)

WAIT .5

CLEAR @Com

PRINT "SRQ/GP-IB ERROR"
ENABLE INTR 7;2
GOTO 50
END

(Comments)

10
20
30
40
41

42
50
&0
61

70

80

S0

100
110
120
130
140
150
160

170

180

The same with that of Program (2.2)

The same with that of Program (2.2)

The same with that of Program (2.2)

The same with that of Program (2.2)

Specify processing routine to be employed when SRQ 1is
generated.

Enable SRQ reception.

The same with that of Program (2.2)

The same with that of Program (2.2)

If an invalid commend is sent, an error is caused and an S5RQ 15
generated. Allow a period for generating the SRQ.
The same with that of Pfogram (2.2)

The same with that of Program (2.2)

The same with that of Program (2.2)

SRQ processing routine.

Disable SRQ reception.

Perform serial polling.

Timer

Clear device.

Display error message.

Enable SRQ reception again.

Go to statement 50 and receive next command.
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Execution Example of Program (2.3)

(D Setting state of CHI

COMMAND? CHANNEL1 COUPLING? J
Abbreviation CH! COU?7 J
Display ex. DC

# Setting state of MODE

COMMAND? MODE? J
Abbreviation MOD?7.J
Display ex. REAL

@ To set to ATIME

COMMAND? ATIMET J
Abbreviation ATI?7 . J
Display ex. 10US

Of other panels also, the functions of the controls can be dictated
through the computer keyboard. The underlined items of the above com-
mands are those to be manually entered through the keyboard. That 1is,
all commands except "WAVE IN" and "WAVE OUT" can be given through the

computer keyboard.

Programming Example to Set Panel Controls and to Read Setting Values

This program is a modified one of Program (2.3) so that setting of

panel controls also can be done.

Program {2.4)
10 DIM Command$[100],Dat$[100]
20 ABORT 7
30 REMOTE 7
40  ASSIGH @Com to 702
41 ON INTR 7 GOTO Srgq_rou
42 ENABLE INTR 7;2
50 INPUT "COMMAND 7" ,Command$
60 OUTPUT @Com;Command$
61 WAIT .5

62 IF Command$ [LEN (Command$)]<>"?" THEN 50

70 ENTER @Com;Dat$
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80 PRINT Dat$

90 GOTO 50
100 1
110 Srq_rou: !
120 DISABLE INTR 7
130 Stb=SPOLL (@Com)
140 WAIT .5
150 CLEAR @ECom '
160 PRINT "“SRQ / GP~IB ERROR"
170 ENABLE INTR 7;2
180 GOTO 50
190 END

(Comments)

10 The same with that of Program (2.3)
20 The same with that of Program (2.3)
30 The same with that of Program (2.3)
40 The same with that of Program (2.3)
41 The same with that of Program (2.3)
42 The same with that of Program (2.3)
50 The same with that of Program (2.3)
60 The same with that of Program (2.3)
61
62 If the command is not of the type which calls for reading of
setting value or other data, go to statement 50 and wait for
the next command.
70 The same with that of Program {(2.3)
80 The same with that of Program (2.3)
90 The same with that of Program (2.3)
100
110 SRQ processing routine
120 The same with that of Program (2.3)
130 The same with that of Program (2.3)
140 The same with that of Program (2.3)
150 The same with that of Program (2.3)
160 The same with that of Program (2.3)
170 The same with that of Program (2.3)
180 The same with that of Program (2.3)
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(5)

(6)

Examples of Commands for Control of Cursors and Reading of Measured
Values

Examples of commands for control of cursors and reading of values meas-
ured with cursors, using the program (2.4) are given below.

@ "CURSOR MODE" command, with program of (2.4)
COMMAND? CURSOR MODE VOLT .J
Abbreviation CUR MOD VOL.J

@ "CURSOR DELTA" command, with program of (2.4)
COMMAND? CURSOR DELTA 50.J
Abbreviation CUR DEL 50.J

Note: Even when in the remote mode, the cursors can be vernier-contro-
1led with the READOUT control.

(8 '"CURSOR DATA?" command, with program of (2.4)
Moving the cursors with the READOUT control, read the measured
value, COMMAND?  CURSOR DATA?.J '
Abbreviation CUR DAT? J
Display ex. 12.34 E-3

The underlined items of the above commands are those to be manually
entered through the keyboard. For " J", press the ENTER key.

Examples of Commands for Control of DVM and Counter, and Reading of
Measured Values

Exampies of commends for control of the DVM and counfer and reading of
the measured values, using the program (2;&) are given below.

When in the remote mode with GP-IB, the DVM and the counter can be
ON/OFF-controllied independently.

@O "DVM MODE" command, with program of (2.4)
COMMAND? DvM MODE AC_J
Abbreviation  DVH MOD AC.J
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(7

& "DVM DATA?" command, with program of (2.4)

COMMAND 7" DVM DATA? )
Abbreviation DVM DAT? J
Display ex. 12.34 E-3

@ '"COUNTER" command, with program of (2.4)
COMMAND? COUNTER ON_J
Abbreviation COU ON_J

@ '"COUNTER DATA?" command, with program of (2.4)

COMMAND? COUNTER DATA? J
Abbreviation  COU DAT?.J
Display ex. 12.34 E-6

The underiined items of the above commands are those to be manually
entered through the keyboard. For ", J", press the ENTER key.

Examples of Programs for Transfer of Waveform Data

This section introduces programs to send waveform data acquired in the
storage mode to the host computer or other devices. The programs (2.1)

through (2.4) are not usable for this purpose. Examples of programs
for individual cases are shown below.

(O Program to send data (binary) from oscilloscope to Model 9826 of HP

Program (2.5)
10 ABORT 7
20 REMOTE 7
30 ASSIGN £Com TO 702
40 INTEGER Wavdat (1023)
50 OUTPUT @Com;"'MOD STO"
60 OUTPUT @Com;"PAU ON"
70 OUTPUT @Com;"WAV COD BIN"
80 OUTPUT @Com;" WAV OUT CH1"
90 ENTER @Com USING "%, B'";Wavdat (%)
100 END
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(Comments)

10
20
30
40
50
60
70
80
90

Remarks:

Initialize interface.

Set REN to true.
Assign atfrivute,
Declare array and secure data area.

Set to STORAGE mode.
Turn on PAUSE so that waveform data can be sent.
Specify binary for waveform data codes.
Request CH1 waveform output.
Enter transferred data item into array variable Wavdat (%),

sequentially.

Block Transfor

It also is possible to send only a part of the above waveform data,
by dividing the total addresses into eight blocks by using the
"WAVE START" and "WAVE END" commands, and by sending data in the
unit of block.
are as shown in the following.

Block
Block
Biock
Block
Block
Block
Block
Block

..............

..............

..............

..............

..............

..............

..............

Example: To read block O oniy

In this example the number of data addresses is 128.

71

Addresses
Addresses
Addresses
Addresses
Addresses
Addresses
Addresses
Addresses

PRINT @Com; "“WAV STA 0"

72 PRINT @Com; "WAV END Q"

128
256
384
512
640
768
896

!

¢

The relationships between data addresses and blocks

255
383
511
639
767
895
1023

Therefore,

"Wavdat (1023)" of statement 40 should be replaced with 'Wavdat
127",
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(8)

) Program to send data (binary) from Model 9826 to oscilloscope

For

the above program it is assumed that the preceding program of

(2.5) has been executed and waveform data has already been stored
in Wavdat (*).

Program
100
110
120
130
140
150
160

(2.6)

QUTPUT @Com;"MOD STO"

OUTPUT @Com;"REF1 ON"

OUTPUT @Com;'"PAU ON"

OUTPUT @Com;"WAV COD BIN"

OUTPUT @Com;"WAV IN REF1"

QUTPUT {@Com USING "B";Wavdat (*) END
END

(Comments)
100 Set to STORACGE node.
110 Turn on REFERNCE 1.
120 Turn on PAUSE to transfer waveform data.
130 Specify binary for waveform data codes.
140 Specify waveform data entry to REFERENCE 1,
150 Transfer data sequentially from array variable Wavdat (%).

As in the case of (), part of waveform data can be sent by using

"WAVE STARTY and "WAVE END" commands.

Step Control

This section introduces examples of programs for panel settings making
use of step memory (0 -~ 99). 1In this simple method, programmable cont-

rol for

up to 100 types of oscilloscope panel settings can be realized.

(O To write panel setting on step memory

Progranm
10
20
30
40

(2.7)

ABORT 7

ASSIGN @Com TO 702
Stepno=0

LOCAL 7
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50 PRINT "STEP No = " , Stepno

60 INPUT "PANNEL SET & HIT ENTER" , A$
70 Command$=""STE "&VALS$ (StepnoS&" WRI™
80 REMOTE 7

90 OUTPUT @Com;Command$

100 IF Stepno<99 THEN Stepno=Stepno+]
110 WALT 1

120 GOTO 40

130 END

(Comments)
10 Initialize interface.
20 Assign attribute.
30 Initialize step number.
40 Set to LOCAL mode.
50 Display step number.
60 Set panel and wait for pressing of ENTER key.
70 Connect commands.
80 Set REN to true.
90 Write panel setting on step memory.
100 Increment stép by 1.
110 Timer
120 Go to statement 40 and repeat setting.

(Note)
When in the LOCAL mode, even though you may adjust the vertical
position, horizontal position, trigger level, holdoff, and trace
separation controls, the adjustment data cannot be written on the
memory. If you want to write the adjuétment data on the step
memory, adjust the controls in the REMOTE mode and then directly
execute the step command without returning to the LOCAL mode,

® To read panel setting data on step memory

Program (2.8)
10 ABORT 7
20 REMOTE 7
30 ASSIGN @Com TO 702
40 INPUT "STEP No = " , Stepno
50 1IF Stepno<G OR Stepno>>99 THEN 40
60 Command$="STE " &VALS(Stepno)
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70 OUTPUT @Com;Command$
80 GOTGC 40
S0 END

(Comments)
10 Initialize interface.
20 Set REN to true.
30 Assign attribute.
40 Enter step number.
50 Check step number.
60 Connect commands.
70 Read panel setting data which is written on step memory.
80 Go to statement 40 and repeat setting.

(9) Example of SRQ Processing

If the oscilloscope is set in a storage SINGLE TRIGGER STANDBY status,
storing of waveform data in memory automatically starts as the trig-
gering 1s effected. When storing in all addresses is over, an SRQ is
generated.  Thus, completion of dates acquisition can be known by

receiving the SRQ signal. An example of reception program is shown in
the following.

Program (2.9)
10 ABORT 7
20 REMOTE 7
30 ASSINGN @Com TO 702
40 ON INTR 7 GOTO Acq_end
50 OUTPUT @Com;"MOD STO"
60 OUTPUT @Com;"PAU OFF"
7G  OUTPUT @Com;"ATR MOD SINY
80 ENABLE INTR 7;2

90 GOTO 90

100 !

110 Acq_end: !

120 DISABLE INTR 7

130 Sth=SPCLL (&Con)

140 PRINT "ACQUISITION END ! ™
150 WAIT 1

160 GOTO 70

170 END
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(Comments)

10
20
30
40

50
60
70
80
90
100
110
120
130
140
150
160

Initialize interface.

Set REN to true.

Assign atiribute.

Specify processing routine Lo be followed when SRQ is
generated.

Set to STORAGE mode.

Release PAUSE. |

Set to SINGLE TRIGGER STANDBY status.

Enable SRQ reception.

Wait for SRQ generation.

SRQ processing routine.

Disable SRQ reception.

Perform serial polling.

Timer.

Display acquisition completion message.

Go to statement 70 and set again to SINGLE TRIGGER STANDBY
status,
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7.

INITIAL MODE SETTING AND DIAGNOSTIC FUNCTIONS

7.1 Initial Mode Setting

The oscilloscope is a microprocessor-based instrument and all of its func-
tions are dictated by the microprocessor. When CPU operation has become
abnormal due to external noise or other causes. It is reset to normal
operation by performing initial mode setting.

For initial mode setting of COM7201E, COM7101E or COM70G61A, press the SUB
CURSOR SW @ while keeping the 2ND FUNCTION KEY {3 pressed. For that of
COM7200A, COM7100A or COM7060A, press the SUB CURSOR SW () while the CRT is

in the beam find state after pressing once and releasing the INTEN control

®.

When initial mode setting is done, the oscilloscope is reset as follows:

COUPLING: DC

VERT MODE: CH, CH2, ALT, BW ON

CH1, CH2 VOLT/DIV: 0.5V/DIV CH3, CH& 0.5V/DIV
TIME /DIV: 10ys /DIV

HORIZ MODE: A

SWEEP MODE: AUTO

TRIG SOURCE: V-MODE CH]

TRIG LEVEL: AUTO

TRIG CPLG: AC

TRIG SLOPE: Sl

CURSOR: 4T (50us)

MODE: REAL (for COM7201E, COM7101E and COM70614 only)

I1f the abnormal state is not remedied by the above initial mode setting,

turn off the oscilloscope and then repeat the dinitial mode setting
procedure.

If the abnmormal state is not remedied still, check the conditions of use of

the oscilloscope and, if they are found to be normal, consult your Kikusui
agent.
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7.2 Diagnostic Functions

The oscilloscope is incorporated with two types of self diagnostic func-
tions: one is that automatically done when power is turned on and the other
is that effected when the 2ND FUNCTION KEY 43 is pressed.

When power of the oscilloscope is turned on, the contents of memory which
stores data of panel setting and internal circuit calibration values are
checked and, if any abnormal wvalues are found, they are automatically
adjusted to normal values (see Section 8.1). When the adjustment is over,
the panel setting is identical with that effected by the initial mode set-
ting and a message "INIT SYS DATA" is displayed at the center of the CRT.
This message goes off as you press twice the INTEN control (@.

Other memory units than the above can be checked by pressing the READOUT
control @9 while keeping the 2ND FUNCTION KEY ¢J pressed. For COM72004,
COM7100A and COM7060A, the INTEN control (@ acts as a second function key as
in the case of initial mode setting. In this case, messages as shown in
Figure 7.1 are displayed on the CRT for about 3 seconds.

If error messages as mentioned below are displayed when self diagnosis is
done,if the same error messages are still displayed even when self diagnosis
is repeated, or if self calibration is continuously repeated when power is
turned on, check the conditions of use of the oscilloscope, and, if they are
normal, consult your Kikusul agent.

o RAM ERR o LED RAM ERR

o CHR RAM ERR o ROM CHECK SUM ERR

o 5EQ RAM ERR
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Note: “SUB CPU" and "GP-IB" are displayed for COM7201E, COM7101E and
COM70614 only. ‘

MAIN CPU VERSION MODEL SUB CPU VERSION
1
] ; 1
s i A R MAIN CPU
ERROR
--------------- O R e e il Sl Sl SUB CPU
T ERROR

Figure 7.1 Diagnostic Messages Displayed on CRT
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8.

8.

CALIBRATION AND MAINTENANCE

1 Self Calibration

The basic functions of the oscilloscope, such as vertical axis DC offset,
vertical axis deflection factor, and time base, are automatically adjusted
by the microprocessor of the oscilloscope, eliminating the requirements of

special calibration instruments and operator's skills., Calibration 1is
accomplished rapidly.

For self calibration of COM7201E, COM7101E or COM7061A, press the DVH SW @B
while keeping pressed the 2ZND FUNCTION KEY €3. For that of COM72004,
COM7100A or COM7060A, press the DVM SW @) while the CRT is in the beam find
status after pressing the INTEN control (2 and releasing it.

When self calibration is in progress, a message 'SELF CAL" and the contents
of calibration are displayed on the CRT. Calibration time is approximately

40 to 50 seconds for COM7200A, COM7100A or COM7060A, or approximately 2 to 5
minutes for COM7201E, COM7101E or COM706TA.

The items of self calibration are as follows:

CH1 and CH2 DC offset, position center, and deflection factor

o

o A sweep and B sweep accuracies, and starting positions,
o DELAY time compensator offset
o
)

DVM offset, sensitivity
Adjustment of storage circuit

When errors are more than can be corrected by the self calibration, a mes-—
sage "SELF CAL ERR" is displayed. Repeat the self calibration and if the
state is not remedied, consult your Kikusui agent.

The self calibration should be done when the oscilloscope is warmed up and
stabilized (when a stabilization period of 1 hour or over has elapsed after
turning on power). Although self diagnosis will be done automatically when
power is turned on, it is most recommendable to perform the self calibration
when a stabilization period of 1 hour or over has elapsed.
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8.2 Inspection and Calibration

Although the oscilloscope is incorporated with automatic self calibration
provision, it should be manually calibrated at appropriate intervals.
Manual calibration of the oscilloscope requires special instruments and

skills. It is recommended that your Kikusui agent for calibrate service of
your oscilloscope.

Caution: Note that the oscilloscope employs a hazardously high voltage for
its CRT and PCB.

.3 Calibration Procedure

Calibration procedures of the oscilloscope are given below, excluding
adjustment of high frequency characteristics and that of storage circuit.

Do not attempt to make any adjustment other than those explained in the
following.

(1) Removing the Case

To remove the case, proceed as follows: Remove the four studs (which
act also as power cord takeups) and remove the rear panel. Holding the
front panel, pull out the chassis unit from the case.

o9

)
] -1
1

Figure 8.1 Removing the Case
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(2) Check and Adjustment of Supply Voltages

The items to be checked first of all when calibrating the oscilloscope

are supply voltages.

If they are not within the tolerances, adjust the
+12V supply voltage and then check other voltages.

Nominal Supply
Voltage

COM70604, COM7061A,
COM71004, COM7101E

COM7200A, COMT201E

+140 V
+10 VY
+5Q0 ¥
+12°V
+5 ¥V (A)
+5 V (D)
~12 V¥
-2200 V

+135 to +145 V

+69 to +72 V

+11.90 to +12.10 V¥
+4.9 to +5.2 V

+4.9 to +5.3 ¥
~11.90 to -12.10 V.
-2150 to -2250 V

+135 to 145 V

+38 to +42 V¥
+11.90 to +12.10 V
+4,9 to +5.2 V
+4.9 to +5.3 V
~11.80 to ~12.30 V
-2150 to -2250 V

The locations of the check points and controls are shown in Figure 8.2.
Those for the -2200V supply is on PCB A6.

Note: When supply voltages are changed, they substantially affect ver-
tical deflection factors and sweep time base. Be sure to per-

form self calibration and adjustments of the subsequent ifems
after adjusting the supply voltages.
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ry2?
ConseR O A SWEEP LENGIH C:tj
31131 RY32 .

LORSAR V33

% GAIA
Avza ADO BLAKEE (::) qv20
B SMEEP LENGIK
1 §;§§*RATE X-Y GAIN (::) RYI0
v ] SR A EE I
Ak |
+40V
15
404
+5¢fANLY
Al

Figure 8.2 Locations of Supply Voltage
Check Points and Controls

(3) Adjustment of Vref 30mvy

This voltage is used as a reference voltage for self calibration.

Adjust RV1 of PCB A4 so that the voltage across resistor R3 of PCB A4
becomes 30.01 to 29.99 mV.
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\
L

(4) Adjustment of CRT Circuits

o GEOMETRY

Adjust RV4 of PCB A6 so that the pattern displayed on the CRT be-
comes normal as shown in Figure 8.3.

Pincushion Barrel
distortion Normal distortion
(a) (b) (¢)

Figure 8.3 Patterns Displayed on CRT

0 ASTIG HALATION

Display the beam spot at the center of CRT screen (X-Y mode) and the
readout at peripheries, and adjust to best focussing the spot with
the FOCUS contrel and ASTIG control (RV5 on PCB A6) and the readout
with the FOCUS control and HALATION control (RV6 on PCB A6).

o SUB FOCUS

Set the FOCUS control at mid-position (noon position) and adjust RV3
of PCB A6 so that best focusing is obtained. '

o SUB INTEN

Adjust RVZ of PCB A6 so that the spot (X-Y mode) disappears as the
INTEN control is set at 10 o'clock position,
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(5)

(6)

(8)

Adjustment of Vertical Axis (Y-axis) Gain

This adjustment is to adjust the Y-axis deflection factor to the self-
calibrated value. Set the CHI dgflection factor to 10 mV/DIV, apply a

calibration signal of 50 mVY, and adjust RV3 of PCB A5 so that the sig-

nal is displayed with an amplitude of 5 DIV in the center of the CRT
graticule. '

Adjustment of Horizontal Axis (X-axis) Gain

This adjustment is to adjust the X-axis deflection factor to the self-
calibrated value. Set the time base at 1 ms/DIV, apply a time marker
signal of 1 ms, and adjust RV7 of PCB A5 so that the lst and Sth marker
peaks are aligned with the corresponding graticule lines.

Adjustment of Cursor X and Y GAIN and POSITION

Set 4V cursor for the maximum vertical span and adjust RY21 of PCB A4
so that the cursor is displayed for 8 DIV on the CRT, and also adjust
RV22 of PCB AL so that the zbove state is attained with the POSITION
control set at mid-position. |

Set 4T cursor for the maximum horizontal span and adjust RV33 of PCB Ak
so that the cursor is displayed for 10 DIV on the CRT, and also adjust
RV32 of PCB A4 so that the above state is attained with the POSITION
control éet at mid-position.

Adjustment of ADD BAL
Adjust RV20 of PCB A4 so that the trace is displayed at the center of

CRT when the traces of CHl and CH2 are set at the center of CRT and the
mode 1s changed to ADD.
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(9)

(10)

(an

(12)

Adjustment of TRIG LEVEL CENTER

Apply a 50-kHz sine wave and adjust RV2> (A TRIG) and RV26 (B TRIG) of
PCB A4 so that the trace for TRIG AUTO starts from the center of CRT.

NN NN L N
T T T

Figure 8.4 TRIG LEVEL CENTER

Adjustment of TRIG DC OFFSET

Apply a 50-kHz sine wave to each of the channels, adjust the TRIG
LEVEL control so that the trace starts at the center of CRT, and ad-
just the TRIG DC OFFSET control so that the starting point of trace

does npot change when the TRIG COUPLING switch is changed from AC to
DC.

CH1 RV6 of PCB A4
CH2 RV8 of PCB Ak
CH3 RVIC of PCB A4
CH& RV12 of PCB A4

Adjustment of CH3 GAIN and POSITION

Set the CH3 deflection factor to 0.1 V/DIV, apply a 0.5~V calibration
signal, and adjust RVI6 of PCB A4 so that the signal is displayed with
an amplitude of 5 DIV on CRT. Next, set the INPUT COUPLING () switch

to GND and adjust RY14 of PCB A4 so that the trace is displayed at the
center of CRT with the CH3 POSITION control set at the mid position.

Adjustment of CH4 GAIN and POSITION

In the same manner as in the case of CH3, adjust GAIN with RVI7 of PCB
AL and POSITION with RVI5 of PCB A4.
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(13)

(14)

(15)

Adjustment of X-Y GAIN and CENTER

Set CH1 deflection factor at 10 mV/DIV, apply a 50-mV calibration
signal, and adjust RV31 of PCB A4 so that the signal is displayed with
an amplitude of 5 DIV in the X-Y mode.

Next, change the INPUT COUPLING @ switch to GND and adjust RV30 of
PCB A4 so that the spot is displayed at the center of CRT with the CHI
POSITION control (} set at the mid position.

Adjustment of CHT SIG OUT OFFSET

Apply the CH1 SIG OUT (without 50-ohm termination) to the CHZ input.
Set the CH2 deflection factor at 10 mV/DIV and adjust RVI8 of PCB A4
so that the trace remains at the same position when the INPUT COUPLING
@) switch is changed from GND to DC.

Adjustment of COMP START

Set the time base at 1 ms/DIV and check, by using a time marker
signal, that the horizontal axis (X-axis) GAIN has been calibrated.

Set the A sweep to 1 ms/DIV and the B sweep to 10 ys/DIV, set the
readout to AT 8.000 ms, and set the DISPLAY A mode to ALT.

Set INPUT to GND and adjust RV29 of PCB A4 so that the distance

between the two spots on the CRT becomes 8§ DIV. Then perform self
calibration.

§DIV

- -~

w\\\\ ///#

SPOTS BY B INTEN

Figure 8.5 COMP START
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(16)

(17)

(18)

(19)

Adjustment of SWEEP LENGTH

Set the time base at 1 ms/DIV and adjust RV27 (A sweep) and RV28 (B
sweep) of PCB A4 so that the time base sweep length becomes 10.5 to
11.5 DIV.

Adjustment of Time Base x10 MAG GAIN

Set sweep time at 1 ms/DIV x10 MAG, apply a 0.1-ms time marker signal,
and adjust RV34 of PCB A4 so that the Tst and 9th peaks are aligned
with the corresponding graticule lines.

Adjustment of 5 ns, 2 ns, 1 ns COMPEN

For time base 50 ns, 20 ns, 10 ns/DIV x10 MAG (or 5 ns, 2 ns, 1 ns/DIV
ranges), apply sine wave signal of 50 MHz, 100 MHz or 200 MHz, and ad-

just linearity and sweep time with RV8 and CV5 of PCB A5.
(Except COM7200A and COM7201E)

Adjustment of ATT COMPEN Input Capacitance, and 1 mY COMPEN

Apply a 10-kHz pulse signal to each channel and adjust the ATT COMPEN
and 1 mV COMPEN (CH! and CH2) so that the displayed pulse wave rises
up without overshoots or undershoots.

N

Figure 8.6
— - ATT COMPEN

Adjustment of ATT COMPEN Input Capacitance
and 1 mV COMPEN

CH1, CHZ { 1/10 ATT (0.1 V/DIV) | 1/100 ATT (1 V/DIV)
CH3, CH&4 | 1/5 ATT (0.5 V/DIV)
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(20)

(21)

Using a capacitance meter, adjust the input capacitance of attenuator

of each channel tec the same value with that of the reference range
(1/1 ATT).

Adjustment of DVM COMPEN

Adjust the CH! deflection factor to 10 mV/DIV, apply a pulse wave of
50 mVp-p and 1 MHz, and measure the signal of U21 PIN NO. 16 using
another oscilloscope. Adjust RV19 of PCB A4 so that the pulse wave
rises up without overshoots or undershoots.

Adjustment of Calibration Signal Voltage

Adjust RV1 of PCB A8 so that the voltage of the signal delivered to

the CAL ocutput terminal on the front panel of the oscilloscope becomes
0.5 Vp-p +27.
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Figure 8.9 Layout of Controls on

PCB's A5 and A6
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CR1 CH2 CH3 CH4
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' 0.5V 0.5V
comp CoMP

8 . 8 o1n (O coup (O comp
O CDMP) O cour )
O 1av corr | O 1mv cOMP

C-IN: Input capacitor

Figure 8.10 Locations of Attenuator Controls
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