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Notes for Versions

This manual is for the instruments of Version V-M3.0
and above, which are with the following changes over
the instruments of Version V-M2.3 and below. Refer to

Sectiqn 7.2.

Sine interpolation

Instead of the SIN X/X filter
interpolation, a spline inter-
polation with polynominals is
employed.

Triggering point position: Uncertainty errors within

(storage mode)

one-sampling section may occur
at the high sweep speed ranges
in the single-shot mode.
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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.

(Revision should be applied to items indicated by a check mark [¥.)

[ Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
[ Input fuse

The rating of this product's input fuse is A, VAC, and

WARNING

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

[_L] AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

mam \WARNING

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

e - _ ) -
(] without a power plug L] without a power plug
Biue (NEUTRAL)

Brown {LIVE)

White (NETRAL)
Black (LIVE)

g

— ;
Green/Yellow (GND) ) Green or Green/Yellow (GND)
A\
- ~ - a
[] Plugs for USA L] Plugs for Europe
. J

g
[ Provided by Kikusui agents

Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
N J

(\D Another Cable j

©1998 Kikusui Electronics Corporation  Kikusui Part No. Z9-000-027 1B001681 [@ KIKUSUI
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1.

1.

GENERAL

1 Description

The COM7XXXA Series Oscilloscopes have been designed on new and advanced

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

The COM7XXXA family is comprised of the following types and models of oscil-

loscopes:

Types Models
CRT readout oscilloscopes COM7200A, COM71004, COM7060A

Programmable osciiloscopes COM7100AGP, COM7060AGP

with GP-IB provision

Digital oscilloscopes with COM7201A, COM7101A, 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 oscilloscopes are iden-
tical 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 highesf sweep rate 1 ns/DIV; the COM7100A has a fre-

quency 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.
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1

.2

Features

The features of the COM7200A representing the CRT readout oscilloscopes and

the COM72OTA representing the digital oscilloscopes are as follows.

A.

(n

(2)

(3)

Features of COM7200A/COM7201A

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 de-
flection factor, input coupling mode, timebase sweep rate and delay
time, and the valuebdétermined between cursors and the values measured

by the internal voltmerer and frequency 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 translated keeping the distance between them constant, allowing you

to compare amplitudes and periods very conveniently.
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(&)

(3)

(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 displéyed on the CRT.
Full employment of IC's and calibration verification feature

A number of newly develbped IC'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 afe self-calibrated <for reliable

measurement.
Ease of operation

The panel switches and controls are laid out for most efficient and
easy operation. The major functions are selectable by simpie opera-
tion of individual swifches, 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 is turned on again, the panel settings are auto-

matically restored releaving you from resetting the panel controlls

each time the power switch is turned on.

1-3
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(8)

(9

(10)

(m

(12)

(13)

(14)

(13)

(16)

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 (5.91 in.)
high, 40.0 cm (15.7 in.) deep, and weighs 8vkg (18 1bs) for COM7200A
or 10 kg (22 1bs) for COM7201A.

50-ohm input circuits

The input impedance of channels 1 and 2 of COM7200A/COM7201A is se-
lectable between 1 meg-ohms and 50 ohms. The 50-ohm input circuits
are incorporated with an overvoltage protector.

CRT with bright and sharp images

All of the COM7XXXA Series Oscilloscopes employ a 20-kV CRT that dis-

play bright and sharp images-even for rapidly changing phenomena.

On any line voltage

The COM7XXXA 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.

Automatic triggering level control, requiring no manual adjustment

4-channel alternate triggering, allowing successful triggering of in-

put signals of different frequencies
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

1-4
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B.

an

(18)

(19)

(20)

(21)

Features of COM7201A, COM7101A, COM7061A (Digital Storage Section)

Sampling rate up to 50 MS/sec

The maximum sampling rate is as fast as 50 MS/sec and the vertical
resolution is as high as 8 bits, allowing you to capture one-shot
phenomena of up to 14 MHz. The COM7061A provides a maximum sampling
rate of 20 MS/sec and‘vertical resolution of 8 bits, allowing you to

capture one-shot phenomena of up to 5.7 MHz.
Digitizing of signals of up to 100 MHz

In the equivalent samplingAmode, signals of up to 100 MHz can be suc-
cessfully captured. The equivalent sampling rate in this case is as
high as 10 GS/sec. (COM72014)

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 frequency has
become higher than one-half of the sampling frequency, aliasing that

may cause measuring errors can be discriminated.
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

3

The oscilloscope is compatible with the GP-IB interface system, al-

lowing 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

1-5
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(22)

(23)

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‘monitoringndf a low-speed continuous signal, and de-
layed magnification which allows high speed sampling of any portion

of 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 Seléctor PSO1-COM, up to 16 probes (8 probes for each
of CH1 and- CH2) can be connected to the oscilloscope making up an

instrument of 16 input channels. The probes are selectable with the

Remote Controller.

1-6
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2. SPECIFICATIONS

o Vertical Axes

Item

Specification

Remarks

CHL, CH2

Deflection Factor

1-mV/DIV to 5 V/DIV

1-2-5 sequence,

12 ranges

Accuracy of
Deflection Factor

5 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 Factor

Continuously variable attenu~
ation to 1/2.5 or less of

Frequency
Bandwidth

(1 mV/DIV, 2 mV/DIV)

Low limit frequency of
AC coupling: 10 Hz

set value
COM7201A, COM7200A 50 kHz, 8 DIV
R reference ‘
DC - 200 MHz, within -3 dB 15 to 35°C (59 to 95°F)
DC - 50 MHz, within -3 dB COM7201A: When in
(1 mV/DIV, 2 mV/DIV) real mode
Low limit frequency of
AC coupling: 10 Hz
COM7101A, COM7100A 50 kHz, 8 DIV
s reference
DC - 100 MHz, within —3 dB 15 to 35°C (59 to 95°F)
DC - 30 MHz, within -3 dB COM7101A: When in
(1 mv/DIV, 2 mV/DIV) real mode
Low.limit frequency of
AC coupling: 10 Hz
COM7061A, COM7060A 50 kHz, 8 DIV
R reference
DC - 60 MHz, within -3 dB 15 to 35°C (59 to 95°F)
DC - 30 MHz, within -3 dB COM7061A: When in
real mode

Input Impedance

COM7201A, COM7200A

1 MO +1%, 18 pF %3 pF,
50 Q £2%

COM7101A, COM7100A, COM7061A,
COM7060A '

1 M2 #1%Z, 20 pF £3 pF

2-1
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Item Specification Remarks
CH3, CH4
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), 1 kHz, &4 - 5
DIV reference

Frequency
Bandwidth

COM7201A, COM7200A
DC - 200 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)
COM7201A: When in

real mode

COM71014, COM71004,
DC - 100 MHz, within -3 dB

Low limit frequency of
AC coupling: 10 Hz

50 kHz, 8 DIV
reference

15to 35°C (59 to 95°F)
COM7101A: When in
real mode

COM7061A, COM70604
DC - 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

COM7201A, COM7200A
1 M2 +1%, 18 pF +3 pF
COM7101A, COM7100A, GOM7061A,
COM7060A : '
1 MQ 1%, 20 pF £3 pF

Maximum Safe Input
Voltage

1 MQ circuit: 400 Vpeak (DC +
AC peak)

50 Q circuit (CH1 and CH2
only of COM7201A, COM7200A):
5V (with overvoltage pro-
tector)

AC components not
higher than 1 kHz

Input Coupling

AC, GND, DC

Rise Time

COM7201A, COM7200A
Approx. 1.75 ns

Approx. 7 ns (1 mV/DIV,
2 mV/DIV)

Theoretical values

When in real mode

COM7101A, COM7100A
Approx. 3.5 ns

Approx. 11.7 ns (1 mV/DIV,
2 mV/DIV)

Theoretical values

When in real mode

2-2
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Item

Specification

Remarks

Rise Time
(cont'd)

COM7061A, COM7060A
Approx. 5.8 ns

Approx. 11.7 ns (1 mV/DIV,

2 mV/D1V)

Theoretical values

When in 'real mode

Channel Modes

CHL, ADD (CHL + CH2), CH2

CH3, CH4

- Any combination of the above
channels in a multi-mode

select system.

X-Y display with CHl 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 Frequency

Approx. 1 Mz

Bandwidth Limiter

20 MHz *5 MHz, -3 dB

" Polarity Select

For CH2 only

CH1 Signal Output

Approx. 50 mV/DIV when

output terminal is open

Approx. 25 mV/DIV when

output terminal is terminated

with 50 @

COM7201A, COM7200A
COM7101A, COM7100A

DC - 100 MHz -3dB.

COM7061A, COM7060A
DC - 60 MHz '-3dB.

2-3
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o Triggering

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

Signal Sources

V-MODE
(When in V-MODE, channels operat-

ing in VERT mode are used as

signal sources. When in ADD mode,
CH1 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.)

tive 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 COM7201A, COM7200A

DC - 10 MHz: 0.4 DIV
DC - 200 MHz: 1.5 DIV
TVsV, TV+H: 1.0 DIV
ACY Atﬁenuates signal com-

ponents 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

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

COM7101A; COM7100A
DC - 10 MHz: 0.4 DIV
DC - 100 MHz: 1.5 DIV
V.V, TV.H: 1.0 DIV .

AC: Attenuates signal
components of 10 Hz
and lower

TVeV, TV-H: When
in NTSC full field
color bar signal

2-4
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is applied, sweep runs

automatically.

NORM: When.no triggering signal
is applied, sweep is in a
ready state and does not

—run.

SINGLE:

When triggering signal
is applied, sweep rumns
only once. When RESET
key is pressed, sweep is
reset to READY state.
When in READY state or

_sweeping, READY lamp

illuminates.

Item 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 - 10 MHz: 0.4 DIV
DC - 60 MHz: 1.5 DIV
Tv.v, TV-H: 1.0 DIV TV V, TV H: When
AC: Attenuates signal 1n1NTSC ful% field
components of 10 Hz and color bar signal
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
0.5 DIV added to each of them waves
Modes AUTO: When no triggéring éignal When in real

mode of COM7201A,
COM7101A, COM7061A
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Item Specification Remarks
B Trigger
Triggering CHl, CH2, CH3, CH4, and V-MODE V-MODE is effec-

Signal Sources

(When in V-MODE, channels operat-—
ing in VERT mode are used as
signal sources. When in ADD mode,
CHL is used as signal source. '
When in CHOP mode or AUTO LEVEL
mode, the leftmost one of the
operating chamnels indicated by
VERT mode lamps on panel is

used as signal source.)

tive 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 COM7201A, COM7200A

DC - 10 MHz: 0.4 DIV
DC - 200 MHz: 1.5 DIV

AC: Attenuates signal
components of 10 Hz
and lower

LF-REJ: Attenuates signal

HF+REJ:

components
and lower

Attenuates
components

~and higher

of 50 kHz

signal
of 50 kHz

COM7101A, COM7100A

DC - 10 MHz:

0.4 DIV

DC - 100 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

2-6
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Item

Specification

Remarks

Sensitivity
(cont'd)

‘COM7061A, COM7060A |
DC - 10 MHz: 0.4 DIV
DC - 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 above values with
0.5 DIV added to each of them

For sinusoidal

waves
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o Time Base (Horizontal Axis)

Item Specification Remarks
A Sweep

Sweep Speeds COM72014A 1-2-5 sequence

. Real mode: 10 ns/DIV -

+ 0.5 s/DIV
Storage mode: 10 ns/DIV -
5 s/DIV

COM7200A 1-2-5 sequence

10 ns/DIV - 0.5 s/DIV

COM7101A ‘ 1-2-5 sequence
Real mode: 20 ns/DIV -
0.5 s/DIV
Storage mode: 20 ns/DIV -
5 s/DIV
COM7100A 1-2-5 sequence

20 ns/DIV - 0.5 s/DIV

50 ns/DIV - 0.5 s/DIV

COM7061A 1-2-5 sequence
Real mode: 50 ns/DIV -
o 0.5 s/DIV
Storage mode: 50 ns/DIV -
. 5 s/DIV
‘COM7060A 1-2-5 sequence

Accuracy of
Sweep Speeds

27

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 value

When in real
mode of COM72014,
COM7101A, COM7061A

Variable Holdoff

Provided

When in real
mode of COM7201A,
COM7101A, COM7061A

2-8




8LIVOS

Item

Specification

Remarks

B Sweep

Sweep Speeds

COM7201A
Real mode: 10 ns/DIV -
0.5 s/DIV
Storage mode: 10 ns/DIV -
- 50 ms/DIV

1-2-5 sequence

COM7200A
10 us/DIV - 0.5 s/DIV

1-2-5 sequence

COM7101A
Real mode: 20 ns/DIV -
0.5 s/DIV
Storage mode: 20 né/DIV -
50 ms/DIV

1-2-5 sequence

COM7100A
20 ns/DIV -~ 0.5 s/DIV

1-2-5 sequence

COM7061A
Real mode: SQ ns/DIV -
0.5 s/DIV
Storage mode: 50 ns/DIV -
50 ms/DIV

1-2-5 sequence

COM7060A
50 ns/DIV - 0.5 s/DIV

1-2-5 sequence

Accuracy of
Sweep Speeds

2

8

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 Magnifi-
cation

10 times

COM7201A, COM7200A

When in ALT mode,
B sweep alone is
magnified.

Maximum sweep speed: 1 ns/DIV
COM7101A, COM71004
Maximum sweep speed: 2 ns/DIV
COM7061A, COM7060A _
Maximum sweep speed: 5 ns/DIV
Accuracy of sweep COM7201A - 150to 35°C (59 to
Magnification : Y 95°F). For 8 DIV
5 ns/DIV - Q.5 s/DIV: x4% at center of CRT.
1 ns/DIV, 2 ns/DIV *+8% Excluding 10%
portions at both
COM7200A ends of sweep.
5 ns/DIV - 50 ms/DIV: #4%
1 ns/DIV, 2 ns/DIV +8%
COM7101A
5 ns/DIV - 0.5 s/DIV: #47%
2 ns/DIV +8%
COM7100A
5 ns/DIV ~ 50 ms/DIV: +4%
2 ns/DIV +8%
COM7061A
5 ns/DOV - 0.5 s/DIV: *4%
COM7060A
5 ns/DIV - 50 ms/DIV:

4%
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Item

Specification

Remarks

X~Y Mode

When in real
mode of COM7201A,
COM7101A, COM7061A

Channels for
Axes

X-axis: CHL
Y-axes:- CH2, CH3, CH4
(X-Y operation of up to 3 channels)

Y-axis: CHOP
mode

Deflection
Factor

Identical with those of CHl, CH2,
CH3, and CH4

Accuracy of

X-axis: 3% (5 wV/DIV - 5 V/DIV)

15 to 35°C (59

Deflection to 95°F), 1 kHz
+E9 _ > ’
Footos +5% (1 mV/DIV, 2 mV/DIV) i s omy
Y-axes: #27% (CH2)  +5% (CH3, CH4) | reference
Frequency COM7201A, COM7200A X-axis: For CH1
id
Bandwidth DC - 4 MHz, within -3 dB Y-axes: Identical
with CH2,
COM7101A,COM7100A,COM7061A,COM7060A CHS, CH&4
DC - 2 MHz, within -3 dB .
X-Y Phase : COM7201A, COM7200A
Difference

< 3° (DC - 200 kHz)

-COM7101A,COM7100A,COM7061A,COM7060A

< 3° (DC - 100 kHz)
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o CRT Readout

Item

Specification

Remarks

Setting Display

CH1L, 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, A cursor

Delay time, AT, 1/AT, AV, voltage
ratio

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

For COM7201A,
COM7101A, COM7061A

in real mode,

and for COM72004,
COM7100A, COM7060A

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

CH1l, CHZ UNCAL status

| Use of lO:l‘probe

A sweep, B sweep scale factors
Bandwidth limiter status
AREF cursor, A cursor

Delay time, AT, 1/AT, AV, voltage
ratio

Scale factors and coupling modes

of reference memory units 1 - 4

Reference memory time base scale
factor, pre-delayed trigger point,
magnification point, delayed start
point, view time

For COM7201A4,
COM7101A, COM7061A
in storage mode

DLY Delay time and AT 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)

2-12
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Item Specification Remarks
AT Time interval between AREF cursor
and A 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/AT Reciprocal (frequency) of AT is
displayed.
AV Voltage between AREF cursor and When in CH2

A cursor is displayed.

SINGLE SWEEP
mode or when in
CH2 and CH3/CH4
channel modes,
scale factor is
as that of CH2;
in other cases,
scale factor is
as that of CHIL.

Measuring Range

+3.6 DIV or more from center of
CRT

Measuring
Accuracy

+(3% of reading + 0.05 DIV)

Time Ratio

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

When in AT mea-
surement, SWEEP
VARIABLE is
displayed in
UNCAL status.

Measuring Range

+4,6 DIV or more from center of
CRT

Measuring £(3% of reading +'0.05 DIV) x10 MAG off
Accuracy :
Phase Difference Displays in degrees the phase When in 1/AT

difference between AREF cursor measurement,

and A cursor with respect to
5 DIV on CRT as reference (360

degrees).

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 A cursor
with respect to 5 DIV on CRT as
reference (100%).

When in AV mea-
surement, GAIN
VARIABLE is dis-
played in UNCAL
status. -

Measuring Range

3.6 DIV or more from center of
CRT.

Measuring *(3% of reading + 0.05 DIV)
Accuracy
A Delay Measures AT or 1/AT by using B Operates in ALT

sweep instead of "AREF cursor and
A cursor.

sweep and B sweep
modes at the
same time.

Measuring Range

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

t(2% of reading + 0.05 DIV)

Measuring x10 MAG off
Accuracy (Excluding 0.5 DIV from left hand
end of CRT)
DVM Displays with 3-1/2 digits in Not effective when
the CH1 input for up to %7 DIV on in storage mode of
CRT (AC voltage, DC voltage, p-p COM7201A, COM7101A,
voltage) COM7061A
AC Measures AC voltage in rms value fcal.isoc,
" for 20 Hz - 100 kHz for 4 DIV at
Measuring accuracy: =*47 center of CRT.
(Note)
DC Measures DC voltage Tcal iSOC,
. ' for 4 DIV at
M [ M i3°o
easuring accuracy % center of CRT.
(Note)
P-pP Measures peak~to-peak voltage Tcal 1500,

for 20 Hz - 10 MHz

Measuring accuracy: .
20 Hz - 5 MHz : *59%
5 MHz -~ 10 MHz: +10%

for 4 DIV at

|- center of CRT.

(Note)

(Note) Tcal: 20 - 30°C after using internal auto calibration check
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Item

Specification

Remarks

FREQ

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

4-digit display, auto-range

Displays at the
same time with
DVM. Not effec-
tive when two or
more triggering
source signals
are selected. -

Measuring Ranges

COM7201A, COM7200A: 1 Hz - 200 Miz
COM7101A, COMT100A: 1 Hz - 100 Miz

COM7061A, COM7060A: 1 Hz - 80 MHz

Measuring
Accuracy -

+0.1%
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o Storage Mode (COM7201A, COM7101A, COM7061A)

Item

Specification

Remarks

Vertical Axis
Resolution

8 bits (25 points/DIV)

Time Base
(Horizontal Axis)
Resolution

10 bits (100 points/DIV)

Sampling Rates

COM7201A, COM7101A

20 samples/sec - 50M samples/sec:
When in single channel or ALT
mode '

20 samples/sec - 20M samples/sec:
When in CHOP mode

COM7061A

20 samples/sec - 20M samples/sec

Accuracy of 0.02%
Sampling Rate
Accuracy of CH1, CH2 15 to 35°C (59 to

Deflection Factor

5 mV/DIV - 5 V/DIV: %(2% + 1 LSB)
1 mV/DIV, 2 mV/DIV: +(4% + 1 LSB)

CH3, GH4 +(5% + 1 LSB)

95°F), 1 kHz, 4 —
5DIV reference

Frequency Bandwidth

COM7201A, COM7101A

DC - 100 MHz, within -3 dB
DC - 50 MHz, within -3 dB

COM7061A
DC - 60 MHz, within -3 dB
"DC - 30 MHz, within -3 dB
(1 mV/DIV, 2 mV/DIV)

" (1 mV/DIV, 2 mV/DIV)

50 kHz, 8DIV
regerence, 15 go
35°G (59 to 95 F)

Effective Storage
Frequency

COM7201A, COM7101A

14 MHz: When in single channel
mode or ALT mode.
When in SINGLE SWEEP
mode with 2 ps/DIV or
faster ranges.

5.7MHz: When in 2-channel CHOP
mode. When in SINGLE
SWEEP mode with 5 ps/
DIV or faster ranges.

100MHz, -3dB: At time base
' ranges for REPEAT mode.
For periodic signal.

With sine
interpolation
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Item

Specification

Remarks

Effective Storage
Frequency
(cont'd)

COM7061A

5.7MHz: When in SINGLE SWEEP
mode at ragnges faster
than 5 ps/DIV.

60 MHz, -3 dB:

At time base
ranges for REPEAT
mode. For perio-
dic signal

With sine
interpolation

Effective
Rise Time

COM7201A, COM7101

< 32 ns: When
mode
When
mode
faste

< 80 ns: When
mode.
When

mode
faste

Approx. 3.5 ns: At time base ranges

A

in single channel
or ALT mode.

in SINGLE SWEEP
with 2 ps/DIV or
r ranges.

in 2-channel CHOP

in SINGLE SWEEP
with 5 ps/DIV or
r ranges.

for REPEAT mode.
For periodic signal.

With pulse
interpolation

COM7061A

< 80 ns: For one-shot signal or

: non-periodic signals.
When in SINGLE SWEEP
mode at ranges faster
than 5 us/DIV.

Approx. 5.8 ns: AA: time base ranges

for REPEAT mode.
For periodic signal.

With pulse
interpolation

Sweep Channels

SINGLE SWEEP: CHl, CH2, CH3, CH4

ALT:  Any combination of CH1
through CH4

CHOP: CHI and CH2
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Item

Specification

Remarksv

REPEAT -Mode

COM7201A

1 ps/DIV - 10 ns/DIV
(When in-single channel or
- multi-channel ALT mode)

2 us/DIV - 10 ns/DIV
(When in 2-channel CHOP mode)

Except when in
SINGLE SWEEP
mode in random
equivalent time
sampling

COM7101A

1 ¥s/DIV - 20 ns/DIV
(When in single channel mode
or multi-channel ALT mode)

2 Us/DIV .- 20 ns/DIV
(When in 2-channel CHOP mode)

Except when in
SINGLE SWEEP
mode in random
equivalent time
sampling

COM7061A
2 ps/DIV - 50 ns/DIV

Except when in
SINGLE SWEEP
mode in random
equivalent time
sampling

ROLL Mode

5 s/DIV - 0.1 s/DIV, automatic
operation ,

When in single

channel mode

or 2-channel ~
CHOP mode -

ENVELOPE Mode

Operable ranges: 50 ms/DIV -
: 10 pus/DIV’

Waveform
Magnification.

Time base ranges of up to 100 times

Reference position for magnifica-
tion: 0 DIV to 10 DIV, in 1-DIV
steps, 1l positions

Interpolation: Sine or pulse

When in PAUSE
status

Display Memory

(1024 words per chamnel) X 4

. Reference Memory

For 4 waveforms

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

Pre-triggering

Triggering points: 0, 2, 4, 6, or
8 DIV on CRT

View Time

0 to approx. 10 sec, 4 steps
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o GP-IB Interface Functions (COM7201A, COM7101A, COM7061A)

Item Specification Remarks
Intexrface SH1: All source handshake functions COM7201A,COM71014,
Functions AHl: All acceptor handshake func-= COM7061A. GP-IB
(IEEE488—1978) tions , incorporated .
(IEC625) - - models of

* T5: Talker function COM7200A,COM71004,

L3: Listener function COM7060A.
SR1l: All service request -functions
RL1: All remote/local functions
PPO: No parallel poll function
DCl: All device clear functions
DIO: No device trigger function
CO: No-control function

Programmable All functions except VERNIER, FOCUS,

Functions and TRACE ROTATION '

Formats Device commands: ASCII Waveform daﬁa is

Binary or ASCII

Waveform data:
' (selectable)

for COM7201A4,
COM7101A and
COM7061A only
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o Programmable Control Functions (COM7201A, COM7101A, COM70604)

Item

Specification

Remarks

Program Steps

100 (00 - 99)

Programmable
Functions

All functions except INTEN, FOCUS,
and TRACE ROTATION controls

By using RCO1-COM
in conjunction.
Only for oscillo-
scopes incorpo-
rated with GP-IB
functions

Program Backup
Functions

Provided

External Control
Functions

Probe selector (PSOl—COM)

By using RC01-COM
in conjunction.

Remote Controller

" RCO1-COS
Step Address 00 - 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

A 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 - 10 MHz
Input Resistance’ 5 k £10%

Maximum Safe

50 Vpeak (DC + AC peak)

AC components

- Input Voltage not higher
than 1 kHz

o Signal Outputs
Item Specification - Remarks

Sweep Signal

A sweep signal, approx. 1 Vp-p

BNC terminal

Output at rear panel:
Output‘impedance
approx. 1 k&

Sweep Gate A sweep gate BNC terminals

Signal Outputs

signal output: Approx. 5 Vp-p~

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

at rear panel

Output impedance

approx. 1 k@

o Calibration Signal

Item Specificaticn Remarks
Waveform Positive pulse signal
Frequency 1 kHz £0.1%

Output Voltage

0.5 Vp-p £2%

Output Resistance

Approx. 2 k{2
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o Pen Out Signals (COM7201A, COM7101A, COM7061A)

Item

Specification

Remarks

Output Signals
for X-Y
Recorder

Delivered when in storage mode

X-axis output

0.1 V/DIV %107

- (Speed automatically varies in

response to Y-axis amplitude.)

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

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

Ipem

Specification

Remarks

Cathode-ray
Tube

6-inch square screen, with
internal white graticule

Effective screen area: 8 X 10 cm

(3.15 x 3.94 in.)

Acceleration voltage: Approx. 20 kV
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o Power Requirements

Item . Specification Remarks
Line Voltage 90 to 250 V ‘No Voltagé
: ‘selection

" required.

Line Frequency

50/60 Hz

Power COM7201A, COM7101A, COM7061A: Approx.
consumption 103 watts
COM7200A, COM7100A, COM7060A: Approx.
65 watts
Memory Backup: *  Data protected: Panel setting data,

calibration data, waveform data,
and RC01-COM setting data.

_ Béckup battery: Lithium battery (life
expectancy 10 years or more from shlpment
from factory, at 25°¢ (77°F))

Probe Power Supplies: For two active probes, through terminals at
: reat panel, for COM7201A and COM7200A

Operation Environments: O to 50°C (32 to 1220F), 95% RH or less

Eﬁvironment for Perfor-- o - o
manée to.Spe¢ification: 5 to 45 C (41 to 113 F), 90% RH or less

Mechanical Dimensions

Overall Sizes: 318 W x 150.H'x 400 D mm (Mainframe)
(12.52 Wx 5.91 H'x 15.75 D in.)
Max 380 W x 200 H x 465 D mm (Max1mum)

(14.96 W x 7.87 H x 18.31 D in.)
Weights  COM7201A, COM7101A, COM7061A: Approx. 10 kg (22 1bs)
COM72004, COM7100A,:CQM706OA: Approx. 8 kg (18 lbs)

Accessories
Power cord ‘ : One
Instruction manual . . One

Probes  COM7201A, COM7200A: Two P250-2 probes (10:1)
. COM7101A, COM7100A: Two P100-S1 probes (10:1/1:1)
GOM7061A, COM7060A: Two PO60~S probes (10:1/1:1)
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3. PRECAUTIONS BEFORE OPERATING THE OSCILLOSCOPE
3.1 Unpacking the Oscilloscope

The oscilldscoPe 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 trans-
portation. If any sigh of damage is found, immediately notify the

bearer and/or the dealer.

3.2 Environments

The normal ambient temperature range of this instrument is O 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.

3.3 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

unreasonably long time.

3.4 Maximum Safe Input Voltages

The maximum safe input voltages applicable to the input terminals and
probes are as shown in the below table. Do mot apply any voltages

higher than these limits.

Input Terminals “ Maximum Safe Iﬁput Voltage
CH1, CH2, CH3, 400 V peak (DC + AC peak)
CH4 (1 MQ). .

CHL, CH2 (50 ) | 5 Vrms

Probes 600 V peak (DC + AC peak)
Z-axis 50 V peak (DC + AC peak)
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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.

o CRT circuits

TRACE ROTATION ........

% B INT, SCAL, READOUT ..

Refer to Section 4.2.

The main power switch of the oscilloscope.
When .power is turned on, the LED illumi-

nates.

Controls brightness of the spot or trace.
For—approximétely 1 second after this knob
is pushed in, the beam finder function is
brought into effect and the direcfion in
which the beém has been deflected off and

lost from the CRT screen can be identified.

Semi—fixed potentiometer for aligning the
horizontal trace with graticule lines.

For focusing the trace to the sharpest
image.

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.

Acts as a base to install a camera.

Filter (grey) to improve contrast of wave-
form displayed on CRT. Readily removable.
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Vertical Axes

CH1 & X input .........
CH2 input .....vuven... @
CH3 input ............. @
CHA.input creiseeesnane ®

AC/DC, GND, 50 .... ®
For COM7200A and
COM7201A only

COUPLING .

[adj[ee] [o] [og]
IPX10

AC, GND, DC +.uv.... ® @
" For COM7101A, COM7100A,
COM7061A and COM7060A
only.
" COUPLING
[&c]oc] [ev] [Boa]

(PX10)
- - ' . -

AC/DC, GND, +5 ..... ® ®
" COUPLING
1PX10)

O

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

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

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

CH4 vertical axis input terminal. Y-—axis
(vertical direction) input terminal when in
X-Y mode.

Switches to select coupling of input termi-

nal to vertical amplifier of CH! and CH2.

AC/DC: Each time as you strike this key,
coupling mode is changed to AC or

DC.

GND: Input of vertical amplifier is
grounded and input terminal is made
open. '

50Q: To select input impedance between

500 and 1MQ. When 500 is selected,
LED illuminates.

Switches to select coupling of input termi-

nal to vertical amplifier of CH1 and CH2.

AC: AC coupling

GND: Input of vertical amplifier is
grounded and input terminal is made
open. '

DC: DC coupling

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 mode is changed to AC or
DC. '
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VOLTS /DIV

VOLTS/DIV

VARIABLE
* POSITION
* VERT MODE

.0

.....

.

i)
® DB
........ ®

GND: = Input of vertical amplifier is
grounded and input terminal is made

open.

+5: Each time as you strike this key,
deflection factor is changed
between 0.1 V/DIV and 0.5 V/DIV.
When 0.5 V/DIV is selected, LED

illuminates.

To select deflection factor of CH1 or CH2,
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 CH2. 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

position), it acts as a vernier control.

Vertical positioning of trace or spot.

CH1 POSITION () acts also as a horizontal
positioning control when in X—Y mode.

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

To select vertical modes. You may strike
CH1, ADD, CH2, 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 CH1
and CH2 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

Lo [355] (o] (o5 [aie] Eﬂ@ Eowi] nel. When in CHOP mode, chan-

S s R s U wnenen B s (P s S s |

o Time Base (Horizontal Axis)

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

AB TIME/DIV
N BULLE

* VARIABLE

L I N AN Y

nels are swept in turn being
chopped at a frequency of
approximately 1 MHz.

20MHz BW: Bandwidth of vertical amplifier

' is limited at approximately 20
MHz. This mode is used to ciit
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 Swéep). Thevpushed~in position of
the knob is for A sweep and the pulled—out

position is for B sweep.

Even when the knob is in the pulled—out
position, however, if HORIZ MODE @ 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 positidn), 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.

bty
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% MODE ...... et e et e @ Select sweep mode as below, and act also as
a RESET switch when in the SINGL mode.

MODE AUTO: When no triggering signal is appli-
ed, or when triggering signal fre-
quency is lower than 50 Hz, sweep
runs automatically in a free mode.
- '

NORM: VWhen no triggering signal is appli-

ed, sweep is in a standby state and
|RESET : no trace is displayed on CRT. This
mode is used primarily for viewing
of signals of lower than 50 Hz.

I

SINGL: When a triggering signal is appli-
ed, 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.

% HORIZ MODE ........e.... @  Select X-Y mode, A sweep mode or B sweep

mode, as follows.

X-Y: For X-Y mode of operation with CHI
for X-axis and CH2, CH3, and/or CH4,
for Y-axes. Y-—axes are selectable
with VERT MODE @ . If no selection
for Y-axes (CH2 — CH4) is made
before selecting the X-Y mode, CH1
and CH2 are automatically selected-
for the X-Y mode of operation.

-HORIZ 'MODE".
[ X=Y] [ &7 [AT] {87 BTRG.

[PEN OUT) (PLT-1} (PLT-2)
S o

T B3 &3

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

ALT: A sweep (regular sweep) and B sweep
(delayed sweep) run alternately.
A sweep is with accentuated bright-
ness for the section to be magni-
fied. B sweep is for display of the
magnified waveform.
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POSITION ...........

=]

MAG--

BOSITION”

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 @ has elapsed.

B TRIG: Select§ 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 @ has elapsed. When
in the B TRIG mode, the AUTO
LEVEL @, TRIG SLOPE @, and
TRIG LEVEL @) are change to B
trigger function and their green
lamps illuminate as well as
those of the TRIG SOURCE @ and
TRIG CPLG ® to indicate that

they are set for B triggering.

For horizontal positioning of the trace
or spot. When in the x10 MAG mode, the
horizontal position of the beam spot
(trace) is 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.
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TRIGGERING

. SOURCE

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

V-MODE:
(V.M)

The input signal selected by VERT
MODE @ 1is used as the triggering
source signal. When in a multi-

channel mode, triggering is made

in ALT mode, and V-MODE lamp and

the indicator lamp of the
selected channel illuminate.

When CHOP mode is selected by
VERT MODE @) or when AUTO LEVEL
@ 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.

CH1: CH1 input signal is used as trig-
‘ gering source signal.

CH2: CH2 input signal is used as trig-
gering source signal.

CH3: CH3 input signal is used as trig-
gering source signal.

CH4: CH4 input signal is used as trig-
gering source signal.

LINE:

NOTE:

AC line signal is used as trig-
gering source signal. The A TRIG
mode alone is selectable.

When in the A TRIG mode, an orange

lamp illuminates; when in the B TRIG
. mode, a green lamp illuminates.



[0&v 68

CPLG

.

CPLG

[zl
o4

m

EEEEE
BE

.1

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

AC: AC coupling, eliminating DC
components

LF-REJ: Components lower than 50 kHz are
’ rejected.

HF-REJ: Components higher than 50 kHz 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.

"4l SLOP Mot SLOP
TRIG
Y 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

TRIG" 09
LEVEL
TAUTO"

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 @ illu-

minates.

When in the LEVEL AUTO mode, the LEVEL
control @) is disabled and the triggering
level is maintained at an optimal level
covering from the minimum amplifude to the

maximum amplitude.

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

modé, the green lamp illuminates.

Selects either the A or the B triggering
mode for the SLOPE @, LEVEL @, 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 @ is set
for the ALT mode or for the B sweep and the
B TRIG mode.

Immediately after the HORIZ MODE @& is set
for the ALT mode or for the B sweep and the
B TRIG mode, the B indicator lamp illumi-
nates and the above common—use controls are
set for the B triggering.

Unless the HORIZ MODE & is set for the B
TRIG mode, the A/B switch does not operate,
the A lamp illuminates, and the above-

" mentioned common-use controls are in the A

triggering mode.

4.9
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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 SW @ for the 1/4T measuring func-
tion for the ALT sweep mode and for the AT measuring function for the B sSweep
mode. With this setting, simply by selecting the HORIZ MODE @ thereafter,
measurement will automatically become OFF when in the A sweep mode, frequency
(1/4T)measurement when in the ALT sweep mode, or period (AT) measurement when
in the B sweep mode. The above, however, is 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) VWhen HORIZ MODE @ is set for A sweep

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

'READ OUT' changed, functions of the READOUT
[Ho ] lAiﬂl mel ' control @ are changed automatically.
= _ : (When in the measurement OFF state, the HO
EZﬁﬂ lamp illuminates to indicate that the
bVl ' READOUT control & is acting as a HOLD-
OFF control.)

When in any one of the above types of
measurement, position of the dotted—
line cursor is adjustable with the
READOUT control @). The adjustable
range is approximately %1 DIV from
center of screen. As you turn the con~-
trol to the full clockwise or counter-
clockwise 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.

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 them constant.

4-10
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Each time as you press the knob, the
cursor changes in the order of broken
line — tracking mode — dotted line

tracking mode — broken line.

- AT: Differential time between two
vertical cursors (one is broken
“line and the other is dotted or
broken line) is determined énd

digitally displayed on CRT.

When SWEEP VARIABLE @) is set in the
on state, time ratio with reference
to 5 DIV as 100% is determined and
displayed. This mode of operation is
convenient for measurement of the

duty ratio of pulse wave.

1/AT: Differential time between two
vertical cursors (one with bfoken
line and the other with dotted or
broken line) is determined and its
recipro-cal is calculated and

digitally displayed as frequency.

When SWEEP VARIABLE @) is set in the
abled state, phase with reference to
5 DIV as 360 degrees is determined
and displayed.

This mode of operation is convenient
for measurement of phase difference.

AV Differential voltage between two
horizontal cursors (one with broken
line and the other with dotted or
broken line) is determined and digita-
1ly 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.

4-11
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% SUB CURSOR SW - ..

When tlie VARIABLE knob is in the
pushed out state (UNCAL state),

voltage ratio with reference to

5 DIV as 100% is determined and

displayed.

This switch changes READOUT control @
to holdoff control function when in /T,

1/4T, or AV measurement.

As you press this switch, HO: lamp

illuminates and holdoff period becomes
adjustéble.‘ As you press this. switch
again or press the READOUT control @&,

"HO lamp goes off and cursor measurement

resumes.

When the AT, 1/AT and AV are not
selected the HO lamp, constantly illumi-
nates and the READOUT control @ adjusts
the holdoff function and the SUB CURSOR
SW @ is disabled.

When in A sﬁeep mode

Function selectable with SUB

CURSOR SW
Function LED lamp AT AT, HO
selectable | indication | ‘
with CURSOR Control Cursor position Holdoff time
SW @D function :
LED lamp 1/4T 1/4T, HO
indication
Control Cursor position Holdoff time
function
LED lamp AV 4V, HO
indication
Control Corsor position Holdoff time
function
LED lamp HO
indication
Control Holdoff time
function

4--12
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(2)

When HORIZ MODE @ is set for ALT sweep

% CURSOR SW ...

READ OUT

LHo ]

[atB] [pLY]

BN

%

4-13

This switch selects the functions of fhe
READOUT control @) for delay time
setting or time interval measurement
(4T, 1/4T) with delayed sweep.

When in the AT or 1/4T measuring mode,
contfollable intensity modulation
sections can be changed by pressing the
READOUT control . '

When in the tracking mode, as in the
case of measurement with cursors, two
intensity-modulated sections ¢an 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

— infensity modulation B — tracking

mode — intensity modulation A.

DLY: READOUT control @ acts as delay
time control for B sweep. The
delay time is 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.

AT: Differential time between two
intensity-modulated sections on A
sweep 1is détermined and digitally
ldisplayed on CRT.
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1/AT:

4-14

When in single channel mode, two
intensity-modulated sections are
displayed on the same trace.

When in multi-channel mode and
VERT MODE @ 1is set for ALT mode
but TRIG SOURCE @ is not set for
V-MODE triggering, intensity—
modulated sections are displayed
on channels with pribrity in the
order of CH!1, 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 between channels.

When an odd number of channels are
measured, however, two intensity-

modulated sections are displayed

on the trace of the lowest—
priority channel. VWhen in the .
five-trace mode (CH1, CH2, CH3,
CH4, and ADD), one intenéity—
modulated section is displayed on
CH1 trace and the other intensity—
modulated section on CH2 trace,
while both intensity-modulated
sections are displayed on each of
CH3, CH4, and ADD traces.

When SWEEP VARIABLE @) is set in
the on state, time ratio with
reference to 5 DIV as 100x% is
determind and displayed.

Differential time (period)
between intensity-modulated sec-
tions on A sweep is determined
and its reciprocal (frequency) is
calculated and displayed.

When the SWEEP VARIABLE @ is set
in the on state, phase difference
is measured and displayed with a
reference of 5 DIV as 360
degrees.
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% SUB CURSOR SW ........ @  This switch selects the function of
READOUT control @ between holdoff func-
tion when in DLY, AT or 1/4T mode and
trace separation function.

As you press this switch, HO lamp illu-
minates and holdoff time becomes adjust-
able. ~As you press this switch again,
A¢ B lamp illuminates and B sweep posi-
tion with respect to A sweep position
is. vertlcally adjustable when -in ALT
mode.
As you press this switch once more, DLY,
AT or 1/4AT measurement resumes.
It resumes also as you press the READOUT
control @&.
When in AL? mode gﬁgcééggoaeé;cégble with
Function LED lamp DLY DLY, HO DLY, A ¢ B
selectable indication _ T
ﬁith Control Delay time Holdoff time | Trace separation
CURSOR function N
SW @ LED lamp AT AT, HO 41T, A ¢ B
indication '
Control Intensity Holdoff time | Trace separation
function modulation
section
positioning
LED lamp 1/4T 1/4T, HO 1/4T, A § B
indication ‘
Control Intensity Holdoff time | Trace separation
function ~modulation
section
positioning
4-15
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(3)

% CURSOR SW

READ QUT.

[[Ho ] [a38] -[bLY]
ﬂaaﬂ
fav]

Qi

4-16

When HORIZ MODE @® is set for B sweep

This switch selects the functions of the
READOUT control @ for delay time
setting or time interval measurement
(4T, 1/4T) with delayed sweep.

When in AT or 1/AT measuring mode, con-
trollable B sweep can be changed by
pressing the READOUT control @ .

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 is

| displayed on CRT; with delay time
controllable with the READOUT
control @ . 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 digit-

ally 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 @ is set for ALT
mode but TRIG SOURCE @ is not
set for V-MODE triggering, it

measures the period of time
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1/4T:

between one point on the trace of
the odd-number chahnel and the
other point on the trace of the
even—number channel, with channel

priority in the order of CHI,

.CH2, CH3, CH4, and ADD. When an.

old number of channels are dis-
played, differential time between
two points on the same trace is
measured for the channel of the
lowest priority. Except when in
the 5-trace mode with CH1, CH2,
CH3, CH4 and ADD, differential
time between CH1 and CH2 and that
between two points on each of the

remaining traces are displayed.

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

errors.

‘When' SWEEP VARIABLE @ 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 its reciprocal
(frequency) is calculated and
displayed. '

When SWEEP VARIABLE () is set in
the on state, phase difference
with reference to 5 DIV on A

- sweep as 100% is measured and
" displayed. A
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* SUB CURSOR SW ........ @ This switch selects function of READOUT
‘ control @ between holdoff function and
trace separation function when in DLY,
AT or 1/4AT 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,‘AT or 1/AT mode, press
-again this switch or press the READOUT
control 63.
When in B sweep mode Function selectable with
SUB CURSOR SW @
Function 1 LED lamp DLY DLY, HO
selectable indication
with Control Delay time Holdoff time
CURSOR function
SW @ LED lamp AT AT, HO AT, A § B
indication ‘
Control Intensity— Holdoff time | Trace separation
function modulated
fosition
adjustment
LED lamp 1/4T 1/4T, HO /AT, A § B
indication | o '
Control Intensity- Holdoff time | Trace separation
function modulated ’
position
adjustment

4-18
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(4) Digital voltmeter and frequency counter functions

% DVM SW ..... .

@

4-19

This switch selects the DVM function to
measure the AC, DC, or peak—to— peak

- voltage of the signal applied to CHI

input. The measured value is digitally
displayed on CRT,.

When the DVM is set in the on state,

frequency of the triggering source

signal selected by TRIG SOURCE @ also

is measured in an auto-range system and
displayed on CRT.  DVM and counter are
disabled when COM7201A, COM7101A, or COM
7061A is in 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
measured signal amplitude is
unreasonably small or large.

Note also that freéuency counterA
may nof operate when the signal
pulse width is very narrow, the
signal amplitude is very small,
or when the signal is in a state
such that no triggering is suc-

cessfully effected.

AC: Measures the AC voltage (true rms
value) of the signal applied to
‘ CH1 input for a range of 20 Hz —
100 kHz.
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o ‘Others

CAL (Vp-p) ..... .

0

~ GAL(Vp-plO.5V

DC:

P—p:

When COUPLING @ of CHI is set to
AC—coupling, rms value of AC volt-
age signal is measured; when it is

set to DC—coupling, DC + AC rms

“value is measured.

Measures the DC voltage of the
signal applied to CH! input.

Measures the peak—to-peak voltage
of the signal applied to CHI
input, for a frequency range of 20
Hz — 10 MHz.

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

DVM SW @ | . CH! COUPLING @ | Symbol
AC AC v
DC i
DC AC ?v
DC v
p—p AC, DC P...V

@ . This terminal provides a 1 kHz +0.1% square

wave 0.5 Vp—p calibration signal with +2x

voltage accuracy. Output resistance is

approximately 2k ohms.

@  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 étorage mode

of COM72014, COM7101A, and COM7061A, referring to Figure 4—~2. For other front

panel items, see Section 4.1.
o CRT Circuits

B INT, SCAL, READOUT .. @

o Vertical Axes

POSITION ..... ® QB0

VERT MODE ...evuwn... . ®

Each time as you press this knob, its func-
tion is changed to SCAL (adjustment of
graticule illuﬁination brightness) or READ-
OUT (adjustment of readout character and

cursor brightness). When in the storage

- mode, this knob is not changed to B INT.

Vertical positioning of trace.

On even when in PAUSE state.

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 CH2 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.

VERT MODE_

When in ALT mode, the signals

FQH}¥E$q{ﬁ%*]EEE?EEE&EEHE%%EEE are acquired alternately for
OO, I 3 the selected channels. When

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

4-21
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Time Base (Horizontal Axis)

VARIABLE

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

20MHz BW: Limits the bandwidth of approx-
imately 20 MHz on vertical am-
plifier. This switch operates
independent of other switches.

This control remains disabled when in _
storage mode. Time base is as set by A or
B TIME/DIV @ irrespective of setting of
this control.

Selects sweep mode. Sweep operation dif-
fers between the standard sweep mode and

the ROLL mode which is selected when the

sweep speed is 0.1 s/DIV or slower.

When the standard mode

AUTO: VWhen no triggering signal is applied

' or triggering signal frequency is
lower than 50 Hz, sweep runs auto-
matically in a free run mode.

NORM: When no triggering signal is applied
or no triggering is effected, the
waveform of the current sweep cycle
is kept displayed and the sweep
circuit is in the standby state for
the next trigger signal. ‘

SINGL: VWhen a triggering signal is appli-
ed, sweep runs only for one sweep
cycle. When the sweep cycle 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
disabled state.

422
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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
triggering signal. Displayed wave-
form can be made stationary by PAUSE
@ .

When the VIEW TIME is OFF:
Sweep runs in a free run mode
irrespective 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 remains 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 hold-—
off period during which the trig-
gering signal remains ineffective.
The triggering signal becomes
effective after this period has
elapsed. During the hold—off
period, TRIG LED @ does not illu-
minate irrespective of the trig-
gering signal.

Sweep runs in a free run mode
until triggering is effected.

When triggering is effected, dis-
played waveform becomes stationary
at the point set by the TRIG POINT
@. 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 illuminates
to indicate that triggering is
enabled. When triggering is
effected, the TRIG lamp @ illu-
minates, 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.

ALT:
- 1L .
“HORIZ MODE._ _.
X [* t gt [e-1 Fre
3 3 .33 3
B:

A sweep mode for general wavefornm

viewing.

This mode is to select on A sweep a
section of waveform (the section to

be magnified on B sweep).

Symbol D%Y is displayed above the A

- sweep waveform to indicate the start-

ing point of magnification. In this
case, TRIG POINT automatically
becomes 0 DIV.

This mode is for continuous delayed
sweep operation. FEach sweep cycle
starts after a period set by B TIME/
DIV switch and DELAY TIME POSITION-
control (READOUT control &) has
elapsed. The triggering point is
displayed at the left end position

- (0 DIV position on the graticule).

B TRIG: . This switch selects the triggered

4-24

delay mode. This switch is effec-
tive when in ALT or B sweep mode.

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

When this switch is pressed, the
AUTO LEVEL @, TRIG SLOPE @ and
TRIG LEVEL @) are changed to the B
triggering function and the green
lamps illuminate to indicate the
set status. Of the TRIG SOURCE @
and TRIG CPLG @ also, the green
lamps illuminate indicating that
they are set for the B triggering
function and switch B can be oper-—
ated.
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CRT Readout

When in the storage mode, the CURSOR SW @) is enabled provided that the
HORIZ MODE @ 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 SW ...vuiveinnnn. @ Selects AT, 1/AT or AV measurement with
cursors or measurement off when HORIZ MODE
@ is set for A sweep mode. As you press
READ OUT. . this switch, function of READOUT control @
' A also 1s changed.

:W<:::> =
" NZaT .
VN 'E:j_—_CD When measuring of any one of the above

items, position of the dotted—line cursor
is adjustable with READOUT control @& . The
adjustable range is approximately %1 DIV
from mid—position- setting of the control
Knob. As you turn the control to the full
clockwise or counterclockwise position (to
the end positibn), the cursor moves automa-
tically and continuously. To stop the
moving 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 charnges in the
sequence of broken line — tracking mode
—dotted line — tracking mode —» broken
line.

AT: Differential time between two verti-
cal cursors (one with broken line
and the other with dotted or broken
line) is measured and digitally
displayed on CRT.

1/4T: Differential time (period) between
two vertical cursors (one with
broken line and the other with
dotted or broken line) is determind
and its reciprocal (frequency) is
calculated and displayed on CRT.
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o Storage Circuit

[&°8 04,

MODE  .vvvivriiinnnnnnn.
MODE

STRG
REAL

-
RESPONSE  .......... cees

V5186V 68

AV: - Differential voltagé between two
horizontal cursors (one with broken
iine and the other with dotted or
broken line) is measured and digit-
ally display on CRT.

Note: Scale factor is as that of
CH1, except when CH2 single
channel mode is selected by
VERT MODE @) in which case
scale factor is as that of
CH2.

This switch femains disabled regardless of
wvhether HORIZ MODE @ is set for A, ALT, or
B sweep mode. HOLDOFF control is disabled

“when in storage mode.

Disabled when in storage mode.

Selects real mode or storage mode. When in

storage mode, STRG lamp illuminates.

This switch selects either sine interpola-
tion or pulse interpolation. This switch

.is enabled when time base is magnified

after PAUSE mode or when SINGLE SWEEP oper-
ation is used at ranges higher than the

~maximum sampling rate (for COM7201A and

COM7101A, 1 ys/DIV and higher ranges when
in SINGLE SWEEP or ALT mode or 2 1s/DIV and

~higher ranges when in CHOP mode; for

COM7061A, 2 ys/DIV and higher 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 3.5 or more.
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0

TRIG POINT ......... cee

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 iﬁterpolation 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 ys/DIV and ENV lamp
illuminates.

-When in the envelope mode, the waveform

which is 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, 6 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 T%IG is displayed on CRT.

As you press PAUSE @, acquiring of new

waveform ceases and symbol MﬁG is dis-

played instead of TiIG , indicating that

the starting 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.
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VIEWTIME

VIEW
TIME.

.REF MEMORY

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

REF MEMORY

ulale

SAVE

- f

}

S T

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 MAG.

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

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

"(::j: Approx. 1 sec
el |: Approx. 3 sec
Aaﬂ@a:' 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 4 waveforms.

Data is saved as you press PAUSE @ to halt
acquiring of data, press REF MEMORY @ to
select a memory unit or units in which data
is to be stored, and then press SAVE @ .

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

When in single‘channel mode:

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

When in 2—channel mode:

Combination of memory units 1 and 2 or
memory units 3 and 4 can be selected.
The left most selected channel of the
VERT MODE @& is assigned to an odd—
number memory unit.
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PAUSE .........

PAUSE

L]

LOCAL SW ......
(2nd FUNCTION KEY)

GP-IB
RMT

LOCAL
{2nd)

—

When in 3-channel mode:

The éhannels 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. 1If you press the switch together with
X-Y of HORIZE MODE @&, contents of refer-
ence memory are delivered via X-Y recorder
output terminal on rear panel. If you
press the switch together with GND of
COUPLING @ ®@ ® @®, the vertical scale
factor is changed for direct use with 10:1
probes. If you press the switch together
with DVM SW &, the calibration verifiction
mode for vertical and horizontal axes is
effected. If you press the switch together
with SUB CURSOR switch @&, the initial mode

set function for resetting the instrument

to the initial state when its operation has
become abnormal is effected.
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4.3 Descripfion of Rear Panel

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

4-3.

CHT OUT ..iiverinnnnnnnnn

Z AXIS IN civiveiienvnnns

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

PEN Y OUT  +'vvevrrnnnnnnns
For COM7201A, COM71014,
and COM7061A only

@

Delivers CH1 output signal of approxi-
mately 50 mV/DIV. When 50-ohm
terminated, output voltage is approxi-
mately 25 mV/DIV.

Accepts an external intensity modulation
signal. Trace becomes dim with A
positive—going signal. Clearly
discerniable intepsity modulation is

effected with 3 Vp-p Signal.

Delivers positivé 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 COM7201A, COM7101A or COM
7061A, positive TTL-level sync output
signal corresponding to PEN output signal

is delivered.

Delivers A sweep output signal of 0 to
approximately +1 V. When in storage PEN
output mode of COM7201A, COM7101A or
COM7061 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

mode,
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Power

Fuse

Studs

GP—-IB
For

and

GP-IB
For

and

Connector and

(Cord Takeups) ....

Connector ....... .o

COM7201A, COM7101A
COM7061A only ‘

Switches ..........
COM7201A, COM710TA
COM7061A only

REMOTE Connector ..;.....

For

and

PROBE

For

COM7201A, COM7101A
COM706TA only

701725 S
COM7201A and '

COM7200A

“AC line power connector which act salso

as fuse holder.

To replace the fﬁse, disconnect the power
cord and then ply the nail of the fuse

with a screwdriver.

Act as studs and also as cord takeups.

Connectop which complies with IEEE— 488—
1978 GP-IB Standards.

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

Fof connection to Remote Controller RCO1-
COM or Probe'Seleqtor PSO01-COM. For the
RCO1-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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4

b

Description of CRT Readout

This section explains the CRT readout of COM7201A, COM7101A and

COM7061A when in the real mode and that of_COM7200A, COM7100A
and COM7060A. |

DELAYED SWEEP TIME

(4) DVM READING © (5) A SWEEP TIME ) A VOLTAGE
N ) ‘ & TIME
(3) FREQUENCY : 1/ATIME (5) B SWEEP TIME
COUNTER READING ////
[ ~ i I Al 7]
N 1 F [ 4 ]
“lx}.; .. . TR [Py DRI PRI DRSR
90— T
T
I
Jr‘
111 1111 [ [ ] 11t I O | 1.1.1..1 | 1111 Lttt
| DL ) LI B D LR I BLBLERS ‘l'r“_llll T 1451 T 00 LR IR LAR R IR B
b I
(2) CH4, 10:1
1 1 -
IR R B -...:[:---. ceve|eeae]eva| <] PROBE
x . I/A/’//// DISPLAY
AT gp S CP + L?:] Oz~ OB HOLDOFF (HO)
<1 'O 1 A B I '
CH1 508 f 7 \ < [;3:L

(1) CH4 SCALE FACTOR

/ 111

OVERLOAD DISPLAY / // \\\

(COM7200A

. BANDWID

COM72014 ONLY) (2) cut, 10:1 (2) cH3, 10:1 TH LIMIT
PROBE \ PROBE DISPLAY LAHE (BWL)
DISPLAY .

(1) CH1 SCALE FACTOR (2) CH2, 10:1 PROBE DISPLAY

CHZ 500 (1) CH2 SCALE FACTOR (1) CH3 SCALE FACTOR
OVERLOAD LAMP :

(COM7200A, COM7201A ONLY)

(1) CH1 - CH4 scale factor

cHl > 000 m

T3
CHL - CH4 GND: ),  Set . AC:.

Y
UNCAL; >  valve .. F
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(2)

(3

(4)

(5)

(6)

(6)

10 : 1 probe display: P X 10

Frequency counter reading

CH4 - DODDOMH:

CH1 -"CH4 4-digit display, auto range.
Linked to TRIG SOURCE When no triggering is effected: NO TRIG
DVM reading

CHL ; 0000 m i
Fixed p-p measurement: P 3-1/2 digits, AC rms: ¥
2;1 DC measurement:  +/- DC + ACrms: V

AC measurement: .Blank DC: V
p-p: V

A/B sweep time

//# :\ ' OO ms
A sweep: A UNCAL: >,< Set time
B sweep: B~ CAL: Blank

(when in ALT, B)

Delayed sweep time

DLY ‘ /} _ Ooooc ms
Delay Triggered delay: > Set CAL: s - ns

Continuous delay: Blank time . yNCAL: DIV
AT measurement
///éz i ] ms

CAL: AT Triggered delay: > Set CAL: s = mns
UNCAL: RATIO Others: Blank BIme uNeaL: %

4-36



0ECV 68

(6)

(6)

1/AT measurement

1/AT A <

CAL: 1/AT
UNCAL: PHASE Others: Blank

AV measurement

AVl Oo0og
CH2, CAL'D, Measured
single channel: AV2 value

Other CAL'D: AVl
UNCAL: RATIO

4-37
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o This section explains the CRT readout of COM7201A, COM7101A and
COM7060A when in the storage mode. )

TRIGGERING POINT

(7)| DELAY POINT (8) REFERENCE MEMORY

MAGNIFICATION POINT °CALE FACTOR (5) A SWEEP TIME DELAYED SWEEP TIME
. (6) | & VOLTAGE
B (9) VIEWTIME DISPLAY A TIME
1/ATIME
, .
Z:K T Z/[ -] (5) B SWEEP TIME
l b — ]
N | 1
\L‘AJ.'. -.‘ - . & e - & ¢ . . e .t . e ..‘».- - - - e o - - s - & - . - - - - -
90— T
-+
NN AR NN AN RE AN RN AN AN
| BB LS S L Tt LR L] llll___il;l T LR LEE 0 L N S 3
10 T - (2) CH4, 10:1
176 } I - PROBE
VL ohhl Rt EAakd REALES EERENCEEES ERETY REPISY PR ;V”‘/ DISPLAY
-, /
///EZJ 93 [;3 (mm T (nm] A (nall
f /1] | ) T NIR [
///4/ : / AN N .
CH1 501 . . . BANDWIDTH LIMIT
OVERLOAD DISPLAY LAMP (BWL)
(COM7200A L .
COM7201A ONLY)/(2) CH1, 10:1 (2) CcH3, 10:1
PROBE PROBE DISPLAY (1) CH4 SCALE FACTOR
DISPLAY )
(1) CH1 SGALE FACTOR (2) CH2, 10:1 PROBE DISPLAY (1) CH3 SGALE FACTOR
CHL 508 (1) CH2 SCALE FACTOR

OVERLOAD LAMP
(COM7200A, COM7201A ONLY)
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(7) Triggering point, delay point and magnificatién point

TRIG
Y
Position mark Pre-triggering point: TRG
Delay point: , DLY
Magnification point: MAG

(8) Reference memory scale factor

PRy R R
RF1 - 4 GND: Set AC: V Reference - Set
UNCAL: > Vvalue o,y  memory value

sweep time
scale factor

(9) Viewtime display

Continuous: Blank

Approx. 1 sec: .‘Z:j
Approx. 3 sec: - et}

Approx. 10 sec: _.ad

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, refér to Section 5.1.

Note: Be sure to rotate each contfol.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 read~
out 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 ® CH1 only.
POSITION ) Mid-position
VOLTS/DIV ® | 10 mV/DIV (displayed on CRT)
VAR @ CAL'D (pushed—in state)
COUPLING O) GND (AC or DC)
A.B TIME/DIV ® 0.5 ms/DIV
VAR ) CAL'D (pushed-in state)
SWEEP MODE @ | AUTO (top position)
TRIG SOURCE @ V-MODE, CH1 (top position)
TRIG CPLG @ AC (top position)
A/B TRIG @® A (disabled)
LEVEL AUTO @ | AUTO
SLOPE @ +
TRIG LEVEL @ Mid-position (disabled)
CURSOR SW ) HO |
SUB CURSOR S¥ @ _Disabled

‘ ' ‘To be continued
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Switch or Control No. - Setting

READOUT CONTROL D Fully counterclockwise
(HOLDOFF function off)-

DVM SW @ 0ff

POSITION @0 Position where trace is
displayed at center of CRT

STORAGE MODE € | REAL (for digital type of
oscilloscopes only)

HORIZ MODE @ A

4) When 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 setting

is done, repeat the procedure of (3).

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

6) Adjust the trace so that it is pérallel with the graticule lines by
turning the TRACE ROTATION ® control with a screwdriver. This adjustment

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 meas-

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

measurement.
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Vp-p)
CAL (Vp-p) P100-S1 and P0O60-S

X le==x10 |

0.5V (&

The probes (P250-2) which accompany COM7200A
or COM7201A are without xlesx10 switch.

TO ' COMPENSATOR
OSCILLOSCOPE / -

Yo

S |=— SN

-

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 CH1 INPUT ® terminal and set the VOLTS/DIV
® switch at 10 mV. For Type P100-S1 or P060-S Probe, set the switch at x10.
Connect the probe tip to the CAL terminal. Observing the waveform displayed

on the CRT, adjust the compehsator (see Figure 4—6) with a screwdriver so that

an ideal waveform is obtained.

Calibrate the other probe for CH2 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 needeq ' needed

Figure 4-7
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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 COM70604,
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 press-
ing the INTEN @ knob once and releasing yoﬁr hand from the knob.

For COM7201A, COM7101A or COM7061A, press the same switch togéther with the
2ND FUNCTION KEY @ switch. VWhen this is &one, the value indicated on the CRT
readout is 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.

4.8 Beam Finder

When the trace is deflected and lost from the CRT screen or when its intensity
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.

4.9 2-channel Mode (except COM7201A, COM7101A and COM7061A in storage Mode)

If you press the CH2 key of VERT MODE @) 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 CH1 and CH2, the CH1 and CH2 indicator lamps illuminate,
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 G@ illuminates. Either
the ALT or CHOP sweep mode is selectable. For measurement of rapidly changing
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 become
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 chénnel signals are not correlated and

alternate triggering is needed.

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

.10  ADD Mode (eicept COM7201A, COM7101A and COM7061A in storage mode)

When the ADD switch of VERT MODE @) is pressed and channels CH! and CH2 only
are selected, a wavefornm representing the algebraic sum of the two channel
signals is displayed on the CRT. When the CH2 POSITION @® knob is pushed in
and the INV lamp has illuminated; a waveform representing the algebraic

difference between the two channel signals is displayed.

For accurate ADD operation, adjuét in beforehand the vertical deflection

factors of the two channels to the same value with VARIABLE @ @ controls.
When in the ADd mode, both POSITION @) @® controls are enabled. To .maintain

good linearity of the vertical amplifiefs, use the central sections of the

position controls.
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4.11 X-Y Mode (éxcept‘COM720lA, COM7101A and COM7061A in storage mode)

As you press the X-Y key of HORIZ MODE @ selector, the X-Y lamp illuminates
and the oscilloscope operates in an X-Y mode with the CHI 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 counter
function is selected by pressing the DVM switch @, however, the SOURCE @,

CPLG @ , LEVEL AUTO @, SLOPE @® and LEVEL @) are enabled and their indicator
lamps illuminate. o

If you press the X-Y switch.when the oscilloscope is operating in the regular
sweep mode and in CH1 or CH2 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 CH2 as Y-axis.

By selecting with VERT MODE @ switch any one or combination of CH2, CH3 and
CH4, operate as Y-axis channels in X-Y mode. 1In this case the traces are

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

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

4.12 3-channel or 4—channel Mode (except COM7201A, COM7101A and COM7061A in
storage mode) o

If you press all of the CHl, CH2, CH3 and CH4 switches of VERT MODE & 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 @
'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 measﬁrement. First,
voltage can be determined by means of the CRT graticule. Second, AV (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 internal
digital voltmeter.

1) AV 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 @) when HORIZ MODE @ ié set for A sweep. Position of the.
broken line cursor is fertically adjustable with the READOUT control @&.

" Move the cursor to the required measuring point with the control.

Next, press twice the READOUT control @ and the broken line éursor will
become a dotted line cursor and the dotted line cursor will become a
broken line cursor after both cursors becoming'dotted linevcursors. 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 VOLTS/DIV‘C) @ of CH1, 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 thenm constant.

The range.is adjustable with the READOUT control @ to approximately 1 DIV
~in upward and downward directions frquthe 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 revefse direction from

the end position.

Measurement of /V with cursors is enabled only when the HORIZ MODE ®

selector is set for the A sweep mode. It is disabled when the selector is
set for the ALT, B, or X-Y mode.
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.When in a single channel mode with CH3 or CH4 alone, or dual trace mode
with CH3 and CH4, JV measurement is disabled and ratio measurement is

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

2) DVM Measurement (except COM7201A, COM7101A and COM7061A in storage mode)

If you press the DVM SW @ when a signal is applied to CH1 input, the DVM
lamp illuminates and the CH! input signal voltage is measured by the

internal DVM and digitally displayed at top left on the CRT screen.

When AC is selected by»DVM SW @, the true—rms value of the signal for
20 Hz — 100 kHz is 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 %, 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 "9 " is dis-
played on the CRT.) The displayed unit of measure is V.

When p—p is selected by DVM SW @, the peak—to—peak voltage of the CHI
input 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 CHI input signal only. The signal is measured
and displayed even when CHI is not selected by VERT MODE &, Even when in
the X-Y mode, the CH1 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 6) DVM measurement ceases

and no measured the oscilloscope to the REAL mode, DVM measurement resumes

with the function settings as existed before.
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4.14 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 measunement; 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 @.

Apply the signal to be measured to the CH1 input terminal and adjust its
amplitude to 5 DIV with the VARIABLE (D 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 CHZ or
when in a multi-trace with CH1 and other channels, set the VARIABLE (9 control
to the UNCAL state. For voltage ratio measurement when in a single trace mode
with CH2 or 2-trace mode with CH2 and ADD or multi—channel mode with channels
except CH1, set the VARIABLE @) control to UNCAL state. For voltage ratio

measurement when in 2-trace mode with CH3 and CH4, the voltage levels of the

input signals must be set at 5 DIV as dispiayed on the CRT.
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4.15 Time Interval Measurement (except COM72014, COH7101A and COM7061A in

storage mode).

The time interval AT (differential time or period) between two vertical
cursors 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: Whén HORIZ MODE @& is set
for A sweep, press CURSOR SW @), The AT lamp will illuminate and two vertical
cursors, one with dotted line and the other with broken line, will be display-
ed 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 @ . 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 poinfs (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 @& is approximately T 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 cursérs is ehabled.only when the HORIZ MODE @ selector

is set for the A sweep mode. When it is set for the ALT or B sweep mode, AT
measurement with delayed Sweep can be done.
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4.

16 Time Ratio Measurement (except COM7201A, COM7101A and COM7061A in storage
mode)

The ratio (percent) of a time interval with respect to a reference time
interval is measured using two vertical cursors as in the case of AT measure-

ment. A typical example is measurement of duty cycle of pulsed waveforms.

To measure duty cycle of a pulse wave, for example, proceed as follows: Set
the oscilloscope as in the case of AT 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 @. The duty cycle of the.pulse wave will be digitally dis-
played in percent on the CRT. | '

4-50



Yy eves

4.

17

Frequency Measurement

The oscilloscope allows you.three types of frequency measurement. First,

by determining the period of one cycle of the signal on the graticule and

calculating the reciprocal of the périod. Second, by 1/AT measurement with

cursors. Third, by direct measurement of the internal frequency counter
displayed on the CRT.

)

1/AT Measurement (except COM7201A, COM7101A 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 @), The 1/4T lamp will illuminate and two vertical cur-
sors, one with broken line and the other with dotted line, will appear on
the CRT. Move horizontally the-broken line cursor with the READOUT con-—
trol @ to a méasuring»point (for example, to the rise up point of a pulse
wave). Next, press twice the READOUT control @. 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 new
broken line cursor to another measuring point (for example, to_the'rise.up
point which is apart by one cycle from that .where the previous broken line
cursor was set), The signal freqﬁency calculated as the reciprocal of the
period between the two cursors with the scale factor set by A TIME/DIV @
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 @ 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 continuously. To stop the

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

Measurement of 1//T with cursors is enabled only when the HORIZ MODE 69.

selector is set for A sweep mode. When it is set for the ALT or B sweep

‘mode, 1/AT measurement with delayed sweep can be done.
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2) Measurement with Frequency Counter (except COM7201A, COM7101A and COM7061A
in storage mode) |

When the DVM function is enabied by pressiﬁg DVM Sﬁ @, 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 internal
digital voltmeter is displayed.

The counter circuit is disabled when the TRIG SOURCE @ 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 @ 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 G) 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-disappeafs. As you
set the MODE SW @ back to the REAL mode, frequency measurement -and

voltage measurement resume with the settings as existed before.

4.18 Measurement of Phase Difference (except COM7201A, COM7101A 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//T measurement. Apply the reference signal (for example the input

signal of the amplifier) to the CH1 input terminal of the oscilloscope,

move the displayed waveform to the center of the CRT with the CH! POSITION @
control, and adjust the time base with the SWEEP VARIABLE @) 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 output signal of the amplifier) to the
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CH2 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 CH2
VOLTS/DIV (@@ switch, VARIABLE @ control, and POSITION @ control. Move one
of the cursors to the point where the CH1 input signal crosses the horizontal
center line of the graticule and the other cursor to the point where the CH?2
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 dif-
ference measurement is unreliable as the alternate triggering function
is brought into effect. The measured value may be unreliable also when
the lengths of the cables used to connect the signals to the CH1 and
CH2 input terfninals @ are different or when there are other causes

of signal delay in the connecting circuits.

.19 Delayed Sweep (except COM7201A, COM7101A and COM7061A in storage mode)

The oscilloscope allows you an alternate delay mode (alternate sweéps between
intensity-modulated delayépreparation 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 is

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 thie B sweep time) is adjustable with the A,B TIME/DIV @
control set in the pulled out state. Both A sweep time and B sweep time

are digitally displayed on the CRT.
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The delay time (from the starting point 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‘fhe
full clockwise or counterclockwise position (to the end position), 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" is
displayed on the CRT readout. '

If you press the SUB CURSOR SW @) 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 @
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 CURSOR SW @ or press
the READOUT control @, the DLY lamp alone illuminates.

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 @ selector when in the ALT or B
ﬁode, the triggered delay mode is brought into effeét. When in this mode,
the B sweep starts at the instant the signal has crossed the B trigger
levél after the delay period has elapsed. Even when the magnification
factor is large, the displayed'waveform jitters less as the start of B
sweep is controlled by B triggering.
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Even when you turn the READOUT control @ to change the delay time, the
intensity—quulated 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 @, the AUTO LEVEL @,
the TRIG SLOPE @ 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 @ and the TRIG CPLG @, indicating that settings of these controls
can be changed;

To change them to the A trigger mode, press the A/B switch @ . The TRIG

'SOURCE @ and the TRIG CPLG @ , however, can be set for the A or the B

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

When the B TRIG switgh 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 @& 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 meas-
uremént is nbt 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 accurately the
required points of the wdveforms displayed on two delayed B sweeps. For time
interval measurement with delayed sweeps when the oscilloscdpe is operated

with a single channel for example, proceed as follows:

1) Display the waveform onkthe 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 byAfeleasing from the B TRIG mode.

3) Set the CURSOR SW @ to AT. An A-sweep waveform with two intensity modu-
lated sections and a B—Sweep waveform with sections representing the same
intensity-modulated Qections but with delayed timings will appear on the
CRT. (See Figure 4-8 A.)

4) With the RREADOUT control @&, move the two intensity-modulated sections to
the positions between which the time interval is to be measure. It also
is possible to move the two intensity-modulated sections in a tracking

mode keeping the distance between them unaltered.

5) Pull out the A,B TIME/DIV ® and set the B sweep time for more fine view-
ing of the measuring points on the delayed B sweep. Now you may set the
HORIZ MODE @ to the B sweep mode so that the B—sweep waveform alone is
displayed. When 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 waveform. (See Figure 4-8 B.)

7) The time interval measured as above will be displayed on the CRT readout.
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.measured.

ACTT B
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A sweep Period

V

B sweep

Overlap two sectioms.

(A) ALT

(B) B Sweep Mode

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

The above example was for the
By employing a 2-channel mode
difference between two points

related in time. When in the

case of a single channel mode of operation.
of operation, it is possible to measure time
on two different signals witch are mutually

2—channel mode, dnly 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 atten-

tion when selecting the triggering signal source. In general, the one

whose repetitive rate is slower is selected for the triggering 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 @ is set for the ALT mode, the intensity-modulated

sections on the A—éweep waveforms are displayed as follows:
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When in 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 @ and two intensity-modulated sections are displayed on the waveform
- of the remaining channel. For example, when in a 3—trace mode with CHI

CH2 and CH3, one intensity-modulated section is displayed on each of the

CH1 and CH2 waveforms and two intensity-modulated sections are dlsplayed 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 one ADD trace), two

intensity-modulated sections are displayed on the ADD trace.

4T ‘ ' 4T CH1

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

The priorities of traces are in the order of CH1, 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 HORIZ MODE @ is set for the CHOP mode or when the TRIG SOURCE
@ 1is set for the V-MODE and the channel indicator lamps of two or more
channels are on and sweeps are running in the alternate triggering mode,
two intensity-modulated sections are displayed on each of the delay prepa-

ration 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 (COM7201A, COM7101A, COM7061A)

Storage Operatidn

The COM7201A, COM7101A or COM7061A can be oferated 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 @ 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, triggefing is made in the ALT TRIG mode as well as when in the ‘real

mode.

The ALT and CHOP modes of operation when the oscilloécope is set in the
storage mode are as follows: When in the ALT mode; data of channels
selected by the VERT MODE @ selector are acquired alternately for indi-
vidual channels. When in the CHOP mode, data of the selected channels
(CH1 and CH2 onlyrare>selectab1e in this case) are acquired simult-
aneously. (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 sweép) or a delayed sweep mode (ALT, B
sweep) can be selected with the HORIZ MODE & 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
COM7101A and 50 ns/DIV for COM7061A). 1In 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 1 yus/DIV (2 us/DIV for COM7201A or COM7101A set
in the CHOP mode or for COM7061A) or faster.

Delayed sweep operation.in the storage mode is available when the time
base is 50 ms/DIV — 10 ns/DIV (20 ns/DIV for COM7101A and 50 ns/DIV for
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3)

4)

COM7061A) . If you press the B TRIG switch when in the B sweep mode, the
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 trigge:ed

delay mode, it is automatically changed to the A sweep mode with the ROLL

display.

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 sampling method.

0f the COM7XX1A Series Oscilloscopes, the maximum realtime sampling rate
is 50M samples/sec (20M samples/sec for COM7201A and COM7101A in the CHOP
mode or for COM7061A). By employing the equivalent time sampling method
for the 1 us/DIV (2 us/DIV for COM7201A and COM7101A in the CHOP mode or
for COM7061A) 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 COM7101A 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
changing signal or a signal of very low repetitive frequency. The
waveform displayed on the CRT flows from right to left, ﬁith 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 5ef0re 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 is 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 continuousiy displayed on the CRT,
irrespective of triggering allowing you to pause acquisition of further
data by pressing the PAUSE @ 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 if 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

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

NORM | VIEW TIME ON | Displayed waveform flows continuously until the
input signal meets the triggering conditions and the
triggering point which has been set by the TRIG
POINT @ is reached. After this point is reached,
the displayed waveform remains stationary for the
period preset with the VIEW TIME @ 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

@1is 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
friggering is disabled and the roll operation 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 @ illuminates and sweep runs in the ROLL mode until the trig-
gering point'on the displayed waveform reaches the point preset by the
TRIG POINTAQS. Then the displayed waveform becomes stationary.

When waveform is displayéd 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 peridd
corresponding to 10 DIV's is suppressed as a HOLDOFF period (during which
triggering is disabled and the TRIG lamp does not illuminate even if a

valid trigger signal is applied). After the HOLDOFF period has elapsed,
triggering is enabled.

Thanks to the HOLDOFF period, the pretrigger function can be effectively
employed to display the section which existed before triggering, as

illustrated in Figure 5-1 taking an example from the case of a SINGLE

sweep operation.
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TIME

N
N
TRIG TRIG TRIG
Waveform currently Waveform displayed when no Waveform displayed when
displayed HOLDOFF period is pro‘vided HOLDOFF period is provided

Figure 5-1. Waveforms Displayed in ROLL mode with
SINGLE Sweep

When in the ROLL mode, the TRIG LAMP @ 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 mode 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. Regardlgss of such lamp indications, the

triggering for the ROLL operation is valid and waveform data is acquired
normally. '
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5)

6)

Time Base Magnification and Interpolation

When in the state that acquisition of data is paused by pressing the

PAUSE ) switch, the pime base for the displayed waveform can be magni-
fied. The center of magnification point is indicated with a MAG symbol,
whose location is adjustableAin 1-DIV steps with the TRIG POINT @. The

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

As the waveform is magnified, the nunber of the sampling points of the
displayed part of the waveform is reduced. In this case, data for inter-
mediate points are provided by interpolation. Two types of interpolation,

namely, PULSE interpolation and SIN interpolation are selectable with the
RESPONSE &) .

PULSE interpolation is made by connecting each two édjoining sampling
points with a straight line. An waveform substantially identical with the
original sin wavéform can be restored if there are more than approximately
10 sampling'points per cycle. This type of interpolation is suitable for
interpolation of pulsive waveé. If the'peak value of the original wave-
form is not sampled, however, the waveform restored by PULSE interpolation

will not be identical with the ofiginal wavefornm.

SIN interpolation is suitable for interpolation of sinusoidal waves.
A waveform substantially identical with the original waveform can be

restored if there are 3.5 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 corre-

sponding to ‘the POSITION control setting as you change the TIME/DIV SW @@ .

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
2vus/DIV when in a single channel mode or in an ALT mode (5 yus/DIV when

in a 2-channel CHOP mode or for the COM7061A) is magnified with interpola-
tion for display.
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For example, when the oscilloscope is operated with a single channel at
the 0.1 ys/DIV range in the SINGLE SWEEP mode, the waveform displayed on
the CRT has already been magnified by a factor of 20.

2 us/DIV + 0.1 us/DIV = 20

Thus, with COM7201A, magnification is available only up to the 20 ns/DIV
range. ’

The SINGLE SWEEP mode is unavailable at the 20 ns/DIV range when the
COM7201A or COM7101A is set for a 2—channel CHOP mode or at the 10 ns/DIV

range when COM7201A is set for a single channel mode or an ALT mode.

o  SINGLE SWEEP Operation When in Storage Mode

When the VERT MODE @ 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 @ are higher is the order of elder numbers,
namely, in the order of CH1, CH2, CH3, and CH4&.)

However, if you operate the A, ALT of B of HORIZ MODE @® or the TIME/
DIV @® before the waveform data of all of the set channels is com-
pletely 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 magnification
with the TIME/DIV (@ can be done, acquisition of waveform data after

resetting from the PAUSE state resumes starting by the channel of the
highest priority.

Also, if you change the MODE @ from NORM to SINGL, all data of all
channels thereto been acquired is cleared and the base lines are dis-
played at the positions as set by the POSITION controls of respective
channels. When in the PAUSE étate, although the stored waveformed

data can be held, the sweep mode cannot be changed from the NORM to
the SINGL. ‘
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7)

8)

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 displéyed
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 freqﬁency has become close to an
integer—multiplication frequency of the sampling frequency, an apparently
decent sinusoidal wave may be displayed on the CRT, deceiving you into
judging that i;s 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 onglitches 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 immedi-

~ately after the data for a full sweep cycle is acquired and this operation

is 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 period 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 changéd as 1 sec - 3 sec — 10

sec— OFF (continuous) — 1 sec.

5~-8
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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 @ selector is set for the AUTO mode.

PAUSE Switch

As you press the PAUSE switch, acquisition of wavefornm data is paused and
a message "PAUSE" 1is displayed.on the CRT. ~As you press it again, acqui-
sition 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/DIV switch.

When in the PAUSE state, the switches and controls except the below—

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

RESPONSE &

MAG POINT @

REF MEMORY @

SAVE ®

CURSOR SW @ (only when in A swéep mode)
V POSITION @&, &, &, @ ’

H POSITION @)

A,B TIME/DIV @®

Switches and controls of CRT circuit

5-9
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10)

REFERENCE Memory and SAVE Switch

The COM7XX1A 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 thé oscilloscope is turned off.

The REFERENCE memory may be used to compare the current acquired waveform
with the reference waveform which has been stored in the REFERENCE

memory. A typical example is that, on the adjusting line of a manufactur-—
ing plant, the waveform of the completely adjusted products is stored in
the REFERENCE memory and the waveforms of the products being manufactured
are compared with the former waveform as a reference. The wavefornm

stored in the REFERENCE memory can be called up onto the CRT screen by
pressing the REF MEMORY @j switch.

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

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

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

I—channel mode: One of units 1 — 4 can be selected with the REF
MEMORY @@ 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 @ switch, the
unit number advances in the order of 1 — 2 — 3 -
4 - OFF — 1.

5-10



9G¥V 68

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 @
switches are assigned. Each time as you press the

REF MEMORY @ 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 @) switches are assigned.
Each time as you press the REF MEMORY @ switch, the

memory units are turned on or off.

4—channel mode: All memory units are turned on at the same time,
assigned to the respective channel numbers. Each
time as you press the REF MEMORY @ switch, the

memory units are turned on or off.

Settings with the REF MEMORY @ 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
hodes, 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 ybu select the 2-channel mode with
the VERT MODE @), the waveforms stored in REFERENCE memory units 3 and 4
is displayed on the CRT.

SELECT SWITCH

REF MEMORY
l—channel mode 1= 2> 3> 4 - HEE
2—channel mode — QFF

VERT MODE ‘
3—channel mode ON — D
4—channel mode ON — @ag
5-11
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5.2 Effective Storage Frequency and Frequency Bandwidth

The frequency characteristics of a digital oscilloscope depends on its effec—
tive storage frequency and frequency bandwidth. The maximum frequency of a
sinusoidal wave signal which can be stored depends largely on the sampling

rate and processing of the acquired waveform data. The maximum storable

- sinusoidal wave signal frequency is referred to as "effective storage freque-

ncy."

The sampling rate is determined by setting of the TIME/DIV @® selector. The
horizontal axis resolution of the COM7XX1A 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 ps 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 3.5 or more sampled points per cYcle. When a waveform is sampled
with a sampling frequency of 100 kHz, the maximum restorable frequency is

28 kHz (100 kHz + 3.5 points = 28 kHz). Thus, the effective storage frequency

with SIN interpolation can be expressed as follows:

Effective storage freqﬁency = (Sampling rate) + 3.5

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 restored
if there'are 10 or more sampled points per cycle. Therefore, the effective

storage frequency with PULSE interpolation can be expressed as follows:
Effective storage frequency = (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 uys/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 is 100 MHz (-3 dB) for COM7201A and COM7101A or 60 MHz (=3 dB)
for COM7061A. ' |
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5.3 AT, 1/AT and AV Measurement with Cursors

When in the storage mode and the HORIZ MODE & selector is set for A sweep,.
AT, 1/4T and AV measurement with cursors can be performed as when in the real-
time mode. When in the ALT or B sweep mode, however, this measurement is un-

available. Voltage ratio, time ratio and phase measurement are unavailable

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 6D 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 @ 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) are displayed on the CRT.

At the top of the CRT screen, symbol DLY which indicates the starting point

of magnification is displayed instead of symbol T%IG which indicates the trig-
gering point'when in the A sweep mode. Move the starting point symbol to
the required point with the READOUT control @, As you set the HORIZ MODE @&

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 modey, the B TRIG switch is

.disabled.
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5.6 PENOUT Signal

Data stored in the feferegce memory and displayed on the CRT can be delivered

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

For recordlng, connect the PEN Y OUT GD PEN X OUT & and SYNC OUT & termi-
nals of the oscilloscope to the Y INPUT X INPUT and PEN UP/DOWN terminals of

the X-Y recorder, respect1vely

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

When in the PAUSE state, as you press the X-Y switch of the HORIZ MODE &

together with the 2nd FUNCTION KEY @, the X-Y recorder pen will move to the
stariing point of recording. In several seconds as the pen is set down onto
the recording paper by the- SYNC OUT signal, fhe 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 fhe same  manner
as it is drawn with the pen on the X-Y recorder. Since the pen drive speed
rate in the X direction is changed with respect to the amplitude in the Y
direction of the waveform to be recorded, almost any model of X-Y recorder

can be used (without requiring any high speed model of X-Y recorder).

When the pen has moved to the énd 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 oscilloscope 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 @
The oscilloscope will be reset from the PEN OUT mode to the PAUSE state.

5-17
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6.

GP-IB INTERFACE

6.1 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 bylthis provision arg

as followsé

(1) Panel control: Panel keys can be remote-controlled from

an external controller or other device.

(2) Step control: Panel settings of up to 100 types can be
| ' sﬁoréd 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

measurements 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-1IB plofter: When in the STORAGE mode, waveform
data and other informations can be directly
sent to a GP-IB plotter (HP-GL compatible

type), without requiring any controller.

The GP-IB (General Purpose Interface Bus) allows to makeup a program-
mable instrumentation system by connecting various devices provided

that they meet the requirements of the interface hus 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, listemer 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) plusba ground line. In the below
illustration, DIOL - DIO8 are data bus; NDAC, NRFD and DAV are handshake
bus; and ATN, EOI, IFC, SRQ and REN are management bus.

D103

DIO01
— ATN

EOI

IFC

||

SRQ

NI

— RE)

] [ ] NDAC

__—— NRFD

DAY

DEVICE A

DEVICE B :
(CONTROLLER, (TALKER,. ?§¥§§§Ngx)
TALKER, LISTENER) LISTENER)
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6.2 GP-IB Specifications

6.2.1 Standards

ANSI/IEEE 488-1978

6.2.2 Interface Functions

Code Function

SH1 With all SH functions

AH1 With all AH functions

T5 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

SR1 With service request function

RL1 With remote/local change function

PPO Without parallel polling function

DC1 With device clear function

DTQ 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

g
|

R1  R2
G . ' N
(QKIKUSU]  z00ma: piomaL oscutoscire com A20TA STORAGE FUNCTION GP-8 READ pUT
o - ~N uoogm:s»mc.%m&mwn Lﬂmv ) @ =] |Gl Y] =3
EEE ] SoRus, e ) | | -
cen B e s B v i s I e S e S e s @9 =
T 1 . CHI CH2 CH3 CH4 TRIGGER
POSINION " POSIKION POSITION POSON L{E‘_/&‘
n A ; 1 i - N
O 10= 10 'O | ©
. VERT MOOE, o HORTZ MOOE”, . ] -
Coommoo oo BSOS oo [0 e =7
= 39 =3
VOLTS/DIV || VOLTS/DIV AB TIME/DIV - POSTION, ook soumce coLg
Ero ExFd (S5
B B T
[=j=qajeal]
— s mE
=l gt
=l
‘ col 3 Iy )
) || e e =1 B || |aesed | ]|
oo oo S oo 8 o DDGJ
POWEX oM AT = . = -
0 "0¢0 O =0 =00 =0 0.9
K"“’"‘-— NTEX, Focus 1. = B aax iz 3 OV, a4 v/ CALIVA-pI03V.

,\:

LOCAL SW

* s 00 e

(2nd FUNCTION KEY)

GP~IB

LocAL
{2nd)

O 006 ©

This switch changes the oscilloscope from

remote status to local status.

When the oscilloscope is set to remote

" status by an external countroller through

GP-1B, panel keys except the omes
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
disabled and message 'LOCKOUT" is
displayed at the locatiom of Rl 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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Switch or Control

Function Which Differs from
When in Local Status

POWER <:>

See Note 1.

INTEN | )

Offset can be applied through GP-IB.

TRACE ROTATION  (3)

FOCUS ®)

B INT, SCALE, " (:) SCALE and READOUT can be ON/OFF

READOUT controlled through GP-IB.

VARTABLE @Ow

VARIABLE )

POSITION

POSITION ; @ ‘ @ Offset can be applied through GP-IB.
@ Acts as verner control.

LEVEL The samé as above

READOUT CONTROL ~ (33) 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
EOI ON
SRQ ON
WAVE CODE BINARY
START 0
END 7
6-5
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HORIZ MODE +e0vss

(PLT 1), (PLT 2)

As you press this switch together with the
2nd  FUNCTION KEY (33 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 whend the GP-IB

.switches of the oscilloscope are set for

the TALK ONLY mode and those of the GP-IB
plotter for the LISTEN ONLY mode.

PLT 1
2nd + YAM: Data 'is delivered with
scale double of that of
CRT graticule.
PLT 2

2nd + YALT": Data is delivered with

scale identical with that
of CRT graticule.
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(2)

Description of Rear Panel and Setting of Delimiters

M N

® ®
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GP-IB
[I[EEE 488)

123456773 OFF
crR- |18-:4 -1
L o
ADRS

GP-IB Connector .....

GP-IB Switches ......

24-pin connector which accepts GP-IB
cable.

Note:

piggy-back connectors, up to
three units are allowable.

DIP switches to set oscilloscope
address (MLA, MTA) and delimiters

When stacking up units by using
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Address Setting

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

switches. -

o}

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 set address number is the sum of the switches
set 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

positiom.

Note: = When the oscilloscope is shipped from the factory, the address

number is set at 2.

TALK ONLY

Set all switches of the ADRS section in the ON position and the T/L

switch (switch 3) also in the ON positiom.

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.
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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 set in this state the instrument is fixed as a LISTENER
and it cannot send out the measured data or any other

information.

o Setting of Delimiters

Five types of delimiters as follows can be used.

(1) EoOI

(2) Cr

(3) CR + EOI CR: Carriage Return
(4) CR + LF LF: Line Feed

(5) CR + LF + EOI EOL: End or Identify

Delimiters can be set with GP-IB switches and EOI command.
When in transfer of binary data, however, EOI only can be used

irrespective of switch setting.

Delimiter | GP-IB Switches EOT Command
EOTI Either setting ONLY
CR CR OFF
CR + EOI CR ON
CR + LF CR + LF OFF
CR + LF + EOI CR + LF ON

Even when delimiter is other than "EOI ONLY', handshake

terminates if EOI is given.

Notes: 1. When the oscilloscope is shipped from the factory,

the delimiter switches are set for CR LF.

6-9
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2. When in transfer of binary data blocks, EOI alone

is effective irrespective of delimiter switch setting.

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

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

power, change the switch settings, and them turn on the

®OEE

oscilloscope.

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

Device Functions

o Transfer of Commands and Data

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

Transfer of waveform data

<:> 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 CHL to AC, send
a character train of "CHL COU AC" to the oscilloscope. The
oscilloscope 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 instantaneously.
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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
CH1, send a character train of "CHL?" to the oscilloscope.

Thé oscilloscope will decode the character train and write the
set stafus data of CHL on the send buffer. Now designate the
oscilloscope to be a talker, and a message representing the
set status of CHL will be sent. An example of message is

shown below.

"ON 1V . AC o"

\

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 transmitted to an external controller or other device.

For example, when you want to read and send the time interval
measured with thé 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 TIME 0 0  12.34 E-6"

on/off moée "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 oscilloscope. It will

read an& 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
transferred 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 separators between them in a format as shown in the following

example.
COMMAND (TRAIN)
(%EADE%) + | SEPARATOR |+ <}RGUMEN£> + | SEPARATOR |+ <}RGUMEN£>
~~_ OR T~ o OR

~ \\
)
o0 Header

The header identifies the type of command, such as '"CHANNEL 1"
or "DVM".
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o 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.

<ﬁEADE%> SP <}RGUMEN£> SP 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.

3
)
o ®
@ SP ARGUMENT SP ARGUMENT

® @ @ ©® ® ®
@ @

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 "_20” .

o Parameter '"?"

This parameter is placed at the end of a command requesting to

read and send. Note that "?" cannot be followed by another

command or a separator ";'".
(2) Waveform Data Formats and Blocks

Waveform 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 " 4+ DELIMITER

The range for the numerals is "000" to "255". All types of

delimiters are effective.
o Binary Codes-
" NUMERAL NUMERAL NUMERAL NUMERAL""NUMERAL NUMERAL EOI "

The numerals are with eight bits for "0" to "11111111". For

delimiters, 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 specifying block numbers.

ADDRESS . .
BLOCK NO. 0 1 2 3 4 5 6 7

L+1é8—4

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(4+EOI) and EOIL 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" - "CHL"

Abbreviations of headers and arguments are shown being enclosed in

parentheses in the table of commands.
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(5)

SRQ and Status Byte

The oscilloscope is allowéd to originate a service request (SRQ)
to send information on its internal events to the external cont-~
roller, and displayed "SRQ" on the readout R2 of CRT. (See page
92 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 stateé To inhibit sending of service requests from the

oscilloscope, give it a "SRQ OFF" command.

The relationships between the events and the corresponding bits

of status byte are as shown below.
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Status byte
7 6 5 4 3 2 1 0 bit

Lofesviol | T T [ 7]

Set:

Clear:

Set:

Clear:

L—————~4o Error 1

Set: Command with syntactical
error

Clear: Device clear or local

-0 Error 2

Set: command which is
syntactially correct but
is disabled to be
executed under the
current mode

Clear: Device clear or local

O Counter measurement

Measurement complete
with "COUNTER ON"
Measurement done with
"COUNTER?" or others: or
local

O DVM measurement

Measurement complete
with "DVM ON"
Measurement done with
"DVM ON?" or others:; or
local

O Data acquired on single sweep

in strage mode

Set:

Clear:

Waveform data acqired by
effecting a trigger when
in the READY state for
single sweep in the
storage mode

Device clear or local

When power of the oscilloscope is turned on, 50" 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

©O0 06

® ©

CONTROLLER

®

o

.

SEND COMMAND

POLLING

—>l CLEAR DEVICE

DECODE COMMAND |

ERROR ?

DISPLAY ERROR
(SRQ)

A

I

I
|
|
|
|
|

-

®

SETTING

SO

Designate oscilloscope for listener and send command.

Decode command stored in receive buffer of oscilloscope.

Check for errors.

Display errors, if any.
SRQ to controller.)

(If SRQ function is enabled, send

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

Perform setting. f two or more commands are connected by

(:), (:) and (:).

n,n
s

, repeat
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(2) To Read Data

CONTROLLER

OSCILLOSCOPE

O VOO

® ) @" ®

t

SEND COMMAND | | POLLING

> CLEAR DEVICE READ

@

SEND DATA SET

DISPLAY ERROR
(SRQ)

Designate oscilloscope for listner .and send command.
/
Decode command stored in .réeceive buffer of oscilloscope.

Check for errors and, if any, take necessary steps as in
the case of (1).

Set specified data in send buffer.

Designate oscilloscope for talker to send data.
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6.4 Table of Commands

o Items 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.

Exampies of writing programs referring to the table

are given in this section.

(1) To Set the Oscilloscope

o To set CHl input coupling to AC

[ty |
! CHANNEL 1 i ON Turn on CHI1,
|
| (cl) j OFF Turn off CHL.
Se---
' e 1 B
; i COUPLING 1 AC | Set CH1 input coupling to AC.
[ o
! L.(COU) J DC >~ Set CHL input coupling to DC.
[ SN i
! N, GROUND [~Set CHL input coupling to GND.
| N SO
y R ' NS
<§HANNEL %) + | SPACE |+ <§OUPLIN€>-+ SPACE |+ (:iAC :)

Command is as
""CHANNEL1 COUPLING AC"
or abbrewviated as "CH1 COU AC".

o To Turn on CH2 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: |

"CH2 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.

To initialize CH2 and then turn it off

"INI ; CH2 OFF"

(2) To read set range or measured data of oscilloscope

)

o To read CHL input coupling setting
| CHANNEL 1 ! ON Set CHL to ON.
| (cH1) | oFF Set CHL to OFF.
Bl dabtele P 523 ~= =
} FIFTY ON Set CHL to 50 Q.
| (FIF) OFF Set CH1 to 1 MQ.
| P )
l ! COUPLING? AC, DC, GROUND
1 . :
I . (cou?) K AC FIFTY, DC FIFTY
| [ | -
|

CH1 ) + | SPACE |+ ( cou? )

\

"CH1 cou?"

With this command, data on the current setting of CHl input
coupling of oscilloscope is written in the send buffer of
oscilloscope. To read and send this data, designate the

oscilloscope for a talker.

For IBM PC: CALL IBRD(KIK% ,A$ ) (Substitute character variable
A$ with data.)

For HP-9826: ENTER @-Corﬁ ; A$ (Substitute character variable
A$ with data.)

Programs for the above can be written as follows:

IBM PC |
10 W$ ="CH1 COU?": CALL IBWRT(KIK% .W$)
20 A$ =SPACE$ (32) :CALL IBRD(KIK% ,A$)



HP-9826

10 OUTPUT @ Com;
20 ENTER @Com; A$

“CH1 cou?"

Thus, setting data such as "AC" or "DC" can be read.

o To read setting of CHL

POSITION?
(P0S?)

-128  .127

[ON/OFF] [VOLT] [COUPLING]
[POSITION]

Example of set data as it is read:

(£°8 0§,

IlON

[ON/OFF] [VOLT]

5v

N

[COUPLING]

OH

[POSITION]

A blank space is placed between two set values.

788GV oy
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6.4.1 System Commands

INITIAL

INTEN

SP INTEN_ARG
' (—3~p~4)

6-22



vQrs

VU U F UC

Header "Argument Action .
INITIAL Set to status identical with that of
(INI) "initial mode set" (page 4-29).

SRQ ON Enable SRQ.
OFF Disable SQR.
MEASURE ON Enable or disable SRQ when Measure-
OFF ment with Counter or DVM is over.
SRQ? [ON/OFF] [MEASURE 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, 4
(INT?)
MODEL? Model name

COM7201A, COM7101A, COM7061A
COM7200A, COM7100A, COM7060A
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6.4.2 Commands for Vertical Axis

VMODE

:

CHANNEL 1

CHANNEL 2

CHANNEL 3

CHANNEL 4

BAND

CHOP

) ¢

{1 )
N

ON

0

:

OFF

!

COUPL ING }-TP-[ SP

FZOXA CH1, FIFTY
[ CH2 ONLY
I
!(uﬂ sP oN )
OFF

Y

————

Y

Y
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Argument

Header Action
VMODE ¢ VERT MODE such as CH1, CH2, ALT
(VMO ? ) A
CHANNEL 1 ON Turn on CHI.
(CH1) OFF Turn off CHI. ‘
COUPLING AC Set CH1 input coupling to AC.
(coum) DC Set CH1 input coupling to DC.
| GROUND Set CH1 input coupling to GND.
(GRO)
FIFTY ON Set CHI input coupling to .50Q.
(FIF) OFF Set CHI input coupling to 1 MQ.
See Note 1.
COUPLING 9 AC, DC, GROUND
(cou9e) AC 'FIFTY, DC FIFTY
VOLT 5V Set CH1 sensitivity to 5 V/DIV
(VoL) 2V Set CHI sensitivity to 2 V/DIV
1V Set CH1 sensitivity to 1 V/DIV
.5V Set CHI sensitivity to 0.5V/DIV
.2V Set CHI sensitivity to 0.2V/DIV
LAV Set CHI sensitivity to 0.1V/DIV
50MV Set CH1 sensitivity to 50mV/DIV
V2OMV Set CH1 sensitivity to 20mV/DIV
10MV Set CH1 sensitivity to 10mV/DIV
SMV Set CH1 sensitivity to 5 mV/DIV
2MV Set CHI sensitivity to 2 mV/DIV
1MV Set CH1 sensitivity to 1 mV/DIV
VOLT ? 5V ~ 1nmV
(VOL?) '
PROBE X1 Set CH1 probe and input sensitivity
(PRO) display to 1:1.
» X10 Set CH1 probe and input sensitivity
display to 10:1.
PROBE ? X1, X10
(PRO? ) . .
‘POSITION - 128 Set CH1 POSITION.
(POS) ~ 127 See Note 2.
POSITION?® - 128 ~ 0 ~ 127
(POS ? )
CHANNEL1 ¢ [ON/OFF) [VOLT (X 10) (UNCAL))
(CH1 ?) (COUPLING) (POSITION)

yoeO OV OO

Note 1: FIFTY is effective for COM7201A and COM7200A only.

Note 2: Be sure to set POSITION when in remote mode of operation.
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Header Argument Action
CHANNEL 2 ON ‘
(CH2) OFF
COUPLING The same as that for CﬁT
VOLT
PROBE
POSITION
INVERT ON Enable CH2 INV.
(INV) OFF Disable CH2 INV.
INVERT 9 ON, OFF
(INV?)
CHANNEL 2 ? The same as that for CHI
(CH2 ?7)
CHANNEL 3 | ON Turn on CHS.
(CH3) OFF Turn off CH3.
COUPLING AC Set input coupling to AC.
(cou) DC Set input coupling to DC.
GROUND Set input coupling to GND.
(GRO)
COUPLING 9 AC, DC, GROUND
(CoU? ) B
VOLT 0 or .5V Set CH3 sensitivity to 0.5V/DIV.
(VoL) 1 or .1V Set CH3 sensitivity to 0.1V/DIV.
VOLT 9 0.5V, 0.1V
(VOL? ) |
PROBE X1 Set CH1 probe and input sensitivity
(PRO) display to 1:1.
X10 Set CH1 probe and input sensitivity
display to 10:1.
PROBE 9 X1, X 10
(PRO? ) '
POSITION - 128 Set CH3 POSITION.
(POS) ~ 127 See Note 1.
POSITION® — 128 ~ 127
(POS? ) ‘
CHANNEL 3 ? (ON/OFF] (VOLT) [COUPLING]
(CH3 ?) (POSITION]

Note 1: Be sure

to set POSITION when in remote mode of operation.
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Header " Argument Action
CHANNEL 4 ON h
(CH4) OFF .
COUPLING > The same as that for CH3
VQLT :
PROBE
POSITION
CHANNEL 4 9
(CH4 ?) J
ADD ON Enable ADD.
OFF Disable ADD.
ADD? ON, OFF
BAND FULL Without bandwidth limit.
(BAN) (FUL) (BWL OFF)
LIMIT With bandwidth limit.
(LIM) (BLW ON)
BAND % FULL, LIMIT
(BAN? )
CHOP ON Enable CHOP for multi-traces.
(CHO) OFF Disable CHOP for multi-traces. (=ALT)
CHOP 9 ON, OFF
(CHO? )
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6.4.3 Commands for Time Base (Horizontal Axis)

@RIZONTAM SP

AT IME

MAGNIFY

POSITION

TRACE

SP.

‘ —-128~127 .

BT IME

7 o
A TIME_ ARG -
Tt
B TIME _ARG —
~128 ~ 127 -
-

REFERENCE
. DELTA ‘
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Header ‘Argument Action
HORIZONTAL MODE A Set sweep mode to A.
(HOR) (MOD) ALTERNATE Set sweep mode to ALT.
(ALT) '
B Set sweep mode to B.
XY Set to X-Y mode.
MODE 9 A, ALT, B, XY
(MOD? ) |
MAGNIFY ON Enable Xx10 MAG for horiz axis.
(MAG) OFF Disable x10 MAG for horiz axis.
MAGNIFY 9 ON, OFF
(MAG? )
POSITION — 128 Set HORIZ POSITION.
(POS) ~ 127 .
POSITION? — 128 to 127
(POS?)
TRACE - 128 Set TRACE SEPARATION.
(TRA) ~ 127
TRACE 9 — 128 to 127
(TRA? )
| HORIZONTAL 9 (MODE) (MAG) (POS) (TRACE)
(HOR? ) |
HOLDOFF —127~128 . Set HOLDOFF.
(HOL) ' .
HOLDOFF % — 127 to 128.
(HOL? )
ATIME Table § — 1 STORAGE 5s ~ 50ns, 20ns, 10ns
(ATI) REAL 0.5s ~ 50ns, 20ns, 10ns
ATIME?
(ATI? ) (UNCAL)
BTIME Table 6 — 1 See Note 1.
(BTI) ‘ ' .
BTIME % 0.5s ~ 50ns, 20ns, 10ns
(BTI? ) '

Note 1: B TIME/DIV cannot be set at a range slower than that of A TIME/DIV.
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Table 6-1
Range Argument 70604 7100A | 7200A 7061A 7101A | 7201A
5 s 58
Notel2 s 25
1ls 15
.5s .58
.2s .28
.1s .18
50ms 50MS
20ms 20MS
10ms 10MS
-5ms 5MS
2ms 2M$
Ims 1MS
.5ms . 5MS
.2ms . 2MS
.Ims . IMS
50Ps 50US
20Ps 20US
10Vs 10US
5Ps 508
2Vs 2US
1Ps 1US
.SPS. .5U0S
.2Vs .2US
.1Ys .1US .
50ns 50NS
20ns 20NS
10ns - 10NS

Note: For storage mode only.
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Argument

Header Action
DELAY MODE DELAY Set to DELAY mode.
(DEL) (MOD) (DEL)
| TIME Set to double delay AT mode.
(TIM)
PERTIME Set to double delay 1/AT mode.
(PER)
| MODE ? DELAY, TIME, PERTIME
(MoD? ) |
- 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 (i7) is enabled, unit of measure is DIV.
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6.4.4 Commands for Triggering

SP

ATRIGGER

)
NGy

MODE

SOURCE

AUTO

( NORMAL

VERT ICAL
CHANNEL 2
CHANNEL 3

\—3=—(CHANNEL 4.

LINE

READY

- LFREJECT
HFREJECT

DC.

TVH

CR
CRLF
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S
[

Gz )7 o (Con D)
-G

a

Tm—

VERTICAL

CHANNEL1

i

CHANNEL 2)

CHANNEL 3

i

CHANNEL 4

()
COUPLING SP
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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
Sét A trigger
Set A trigger
Set A trigger

Set A trigger

source to VERT.

source to CHI.

source to CH2.

source to CH3.

source to CH&.

source to LINE

VERT, CH1 , CH2 , CH3 , CH4

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

Aréument
MODE AUTO
(MOD) (AUT)
| NORMAL
(NOR)
SINGLE
o (SIN)
MODE ?
(MOD? )
SOURCE | VERTICAL
(s0U) (VER)
CHANNEL 1
(CH1)
CHANNEL 2
(CH2)
CHANNEL 3
(CH3 )
CHANNEL 4
(CHY4 )
LINE.
| @m
SOURCE?
(S0U9 ).
COUPLING | AC
(cov) LFREJECT
(LFR)
, HFREJECT
(HFR)
DC
TVH
TVY
COUPLING 9
(Cou? )
LEVEL — 128~ 127
(LEV)
AUTO
LEVEL?

(LEV? )

Set A trigger

Set A trigger

level.

level to AUTO.

—~ 128 ~ 127, AUTO
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SLOPE PLUS Set A trigéer slope to "+"
(SLO) (PLU) .
MINUS Set A trigger slope to "-"
(MIN)
SLOPE ? PLUS, MINUS
(SL0? )
ATRIGGER? (MODE) [SOURCE) [COUPLING)
(ATR? ) (LEVEL) [ SLOPE)
BTRIGGER ON Turn on B trigger.
(BTR) OFF , Turn off B trigger.
SQURCE VERTICAL Set B trigger source to VERT.
(S0U) (VER)
CHANNEL 1 Set B trigger source to CHI.
(CH1)
CHANNEL 2 Set B trigger source to CH2.
(CH2)
CHANNEL 3 Set B trigger source to CH3.
(CH3 ) _
CHANNEL 4 Set B trigger source to CH4.
(CH4 )
SOURCE ? VERT, CH1, CH2, CH3, CH4
(sou?)
COUPLING AC ‘Set B trig-in coupling to AC.
(cou) LFREJECT Set B trig-in coupling to LFR.
(LFR) _ , '
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.
LEVEL? — 128 ~ 127, AUTO
(LEV?)
SLOPE PLUS Set B trigger slope to "+'",
(SL0O) (PLU)
' MINUS Set B trigger slope to "-".
(MIN)
SLOPE® PLUS, MINUS
(SLO? ) o
BTRIGGER 9 (ON/OFF) (SOURCE) [COUPLING)
(BTR? ) (LEVEL) (SLOPE)
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6.4.5 Commands for Cursors

CURSOR SP

ON

OFF

_. 57

REFERENCE

DELTA

PERTIME

=128 ~ 127
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Header

Argument Action
CURSOR ON Turn on cursor.
(CUR) OFF Turn off cursor.
MODE 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? ) v
DELTA — 128 Set CURSOR (DELTA) POSITION.
(DEL) ~ 127 .
DELTA® 0 ~ 4095 °
(DEL? )
DATA®? Value measured. with cursors.
(DAT? ) )
CURSOR? (ON/OFF) [(MODE] [ REFERENCE)
(CUR? ) (DELTA) (DATA)
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Commands for DVM and Counter

()
—/

L Lo

-

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.
(DAT? )
DVM % (ON/OFF) (MODE) (DATA)
COUNTER ON Turn on counter.
(cou) OFF Turn off counter.
DATA? Value measured with counter.
| (DAT? ) ' |
COUNTER ? (ON/OFF) [ DATA)
(Cou?)

YS0EV 68
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6;4.7 Commands for Step Control

\
(" r g
Header Argument. Action
STEP 0 ~99 Read data on step memory.
(STE) v ‘
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 1 and then
(WRI) write data on memory.
STEP 9 Current step address
(STE? ) 0 ~ 99
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6.4.8 Commands for Probe Selector Control .

y

PROBE

(Valid only when probevselector is connected)

Header Argument Action
PROBE 1T ~ 8 Assign Channel A for Probe.
(PRO) ] ~ 8 Assign Channel B for Probe.
PROBE ? Current assignment
(PRO? ) Al ~ 8 Bl ~ 8
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6.4.9 Commands for Storage

(1) Commands which always operate when in storage mode

!

TRIGGER spj——,;'m 2. 4. 6, 8:

18, 38, 108 f~i

=
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Header Argument Action
MODE REAL Set to realtime mode.
(MOD) (REA) ‘

' STORAGE Set to stostorage mode.
" (5T0) ‘

MODE ¢ REAL, STORAGE

(MOD? )

RESPONSE SIN Set to sine interpolation.

(RES) PULSE Set to pulse interpolation.

(PUL)

RESPONSE 9 SIN, PULSE

(RES?)

TRIGGER 0, 2, 4, 6, 8 Set triggerrig point.

(TRI) ' Unit in DIV.

TRIGGER ? 0, 2,4, 6, 8

(TRI? )

VIEW OFF, 1S, '3S, 10S Set viewtime.

(VIE) | Unit in sec.

VIEW? OFF, 1S, 35S, 10S

(VIE? ) |

REFERENSE 1 ON Turn on REFI.

(REF1 ) OFF . Turn off REFI1.

REFERENSEI ? ' ON, OFF

(REF1 7)) [oN/oFF][VOLT(UNCAL) ][ COUPLING][TIME/DIV]

REFERENSE 2 ON Turn on -REF2.

(REF2.) OFF Turn off REF2.

REFERENSE 2 ? ON, OFF

(REF2 ?) |

REFERENSE 3 ON Turn on REF3.

(REF 3 ) OFF Turn off REF3.

REFERENSE 3 ON, OFF

(REF3 7))

REFERENSE 4 ON Turn on REF4.

(REF4 ) OFF Turn off REF4.

REFERENSE 4 ? ON, OFF

(REF4 ?)




‘ Header Argument Action
PAUSE -ON Turn on PAUSE.
(PAU) OFF Turn off PAUSE.
PAUSE® ON, OFF
(PAU? ) |
2) Commands for 50ms/DIV — 10pPs/DIV
@NVELOPE sp - ON"
=
w
g
Header ‘Argument Action
ENVELOPE ON Turn on ENVELOPE mode.
(ENV) OFF Turn off ENVELOPE mode.
ENVELOPE ¢ ON, OFF
(ENV?)

Y60LV68
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3) Commands which are effective only when in PAUSE ON

MAGN[FY

CHANNEL 1
. CHANNEL 2 .
‘CHANNEL 3

. CHANNEL 4 .

REFERENCE1
. REFERENCE 2 .
REFERENCE3

REFERENCE4

|
|

!

Header : Argument : Action
MAGNIFY 0, 1,:--10 Set magnification point.
(MAG) . ' Unit in DIV
MAGNIFY 9 ' 0, 1 ,----10
(MAG? )
SAVE CHANNEL 1 REFERENSE 1 Save waveform data in reference mem-
(SAV) {(CH1) (REF1) ory. Error message is sent if speci-
CHANNEL 2 REFERENSE 2 fied channel is not ON.
(CH2 ) (REFZ ) If specified reference memory is OFF,
CHANNEL 3 REFERENSE 3 it is automatically turned ON.
(CH3) (REF 3 ) |
CHANNEL 4 REFERENSE 4
(CH4 ) (REF4 ) .
PEN START Start PEN output.
(STA)
STOP Stop PEN output.
(STO)
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'(4) Commands for send/receive of waveform data

oUT

B INARY }

SP }T><§HANNELi:r~——————*~

CHANNEL 2
CHANNEL 3
CHANNEL 4 j—————3m

REFERENCE 1) »
REFERENCE 2 o
REFERENCE 3 )3

o

= o

REFERENCE 4 :

REFERENCE1

REFERENCE2

REFERENCE3

REFERENCE4
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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
(Cop? )
START 0~1 Set starting block of waveform data.
(STA)
START 9 -
(5TA?)
END 0~17 "Set ending block of waveform data.
END?
OUT CHANNEL 1 Send waveform data of CHI.
(CH1)
CHANNEL 2 Send waveform data of CH2.
(CH2)
CHANNEL 3 .Send waveform data of CH3.
(CH3 )
CHANNEL 4 Send waveform data of CH4.
(CH4 )
REFERENSE 1 Send waveform data of REFI1.
(REF1)
REFERENSE 2 Send waveform data of REF2.
(REF2 ). |
REFERENSE 3 Send waveform data of REF3.
(REF 3 )
REFERENSE 4 Send -waveform data of REF4.
(REF4 )
IN REFERENSE 1 Receive waveform data onto REFI1.
(REF1)
REFERENSE 2 Receive waveform data onto REF2.
(REF2)
REFERENSE 3 Receive waveform data onto REF3.
(REF 3 )
REFERENSE4V Receive waveform data onto REF4,
WAVE 9 (REF 4 )
(WAV 9 ) (CODE) [START) (END)

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
displayed on the CRT screen can be obtained unless a rather troublesome
method with a camera or a computer system is employed. The COM7XX1A
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 modé, 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 "« " and pause functions.

(1) Connecting the Instruments

Connect a GP-IB plotter or plotters directly to the COM7XX1A

Oscilloscope. (No other instruments are needed.)
(2) Setting the Instrument

COM7XX1A: 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»bn its power, save the waveform data in the
reference memory, tﬁrn off power of oscilloscope once, set

the GP-IB switch 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. 6-47
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(b)

If the center lines of the graticule are not requiredvto be
hardcopied, turn off the SCALE (:) (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-bé hardcopied, turn off the READOUT (:);' The

hardcopied data will be as shown in the left hand one of the
illustrations.

(e) 1. Keeping pressed the 2nd FUNCTION KEY (:) ; press the
"(PLT 1)" key of the HORIZ MODE é{). The hardcopy will
be drawn with a scale factor of double of that of the CRT

graticule.

2. Keepiﬂg pressed the 2nd FUNCTION KEY (:) ,. press the "“PLT
2)" key of the HORIZ MODE ’6:). -The hardcopy will be
drawn with a scale factor identical with that of the CRT

graticule.

RF  .SVAFT 10,8 A 410ps
a1 49.86 ps

[

\VAVAVAVA SR V4 V4 VAVA"

AEF 4 i I ‘ REF1

CH1 .5V BHL

(d) To abort‘hardcopyihg in progress, press the 2nd FUNCTION KEY.
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6.

6.

6 Programming Examples

6.1 Examples of Programming for IBM Personal Computers and compatibles
(GW-BASIC/QuickBASIC with National Instruments' GP-IB card)

(1) Initial Setting

Set an address for the oscilloscope with GP-IB switches ®
Modify the NI~488/MS-~DOS handler (GPIB.COM). To modify GPIB.COM
file, you may execute IBCONF.EXE utility as follows:

C:\USER>ibconf \GPIB.COM.J

After modification, append a following line to your CONFIG.SYS
file: '

device=GPIB.COM
Start'up MS-DOS again.

For this Programming example, set the parameters as shown in the
following table:

Address | Delimiter COM7xxxA GP-IB
switches
COMTxXXA 2 EOI NC
CR LF T
11 [
NI-488/D0S handler (GPIB.COM) HTUUUUUOWN  on
Device: COM7000 ' 123458781 opF
Primary GPIB Address 2 CR _{_| 16+4+1
Secondary GPIB Address NONE ADRS
Timeout setting T10s
EOS byte OOH
Terminate -Read on EOS no
Set EOI with EOS on Write no
Type of compare on EQOS T-bit
Set EOI w/last byte of Write yes
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(2)

Note for GW-BASIC user:

Before running an example program, execute MERGE statement.

LOAD "filename.bas"
MERGE "DECL.BAS"
RUN

Note for QuickBASIC(ver4.0)user:
When starting QB.EXE, load the QuickLibrary..

C:\USER>QB /L QBIB4.QLB.J

Programming Example for Panel Control

This programming example is for controling the oscilloscope from
the PC Keyboard to the functions the same with those done by the
oscilloscope panei éontrols. In response to the prompt "command>"
displayed on the PC, enter a command (string for the required
functions) from the keyboard. Of the Execution Example‘Program(1.1),
enter the underlined string. Symbol .J denotes the ENTER key.

Program (1,1)

100 UDNAMES$ = "COM7000"

110 CALL IBFIND(UDNAMES$ , KIK%)
120 CALL IBCLR(KIK% )

130 '

140 WRT$ = "EOI ONLY": - CALL IBWRT(KIK% , WRT$ )
150 '
160 WHILE 1

170 INPUT “command>", WRTS$
180 CALL IBWRT(KIT% , WRTS )
190 FOR 1% = 0 TO 1000: NEXT I%
200 CALL IBCLR(KIKY% )
210, WEND
220 END
6-50
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(Comments)
100~110

120
140
170
180
190
200

160~220

Note:

If an inva
displayed

the oscill
received w
is in prog
the proces

inserted.

Execution
[1] To sel

‘Open device "COM7000", and store a unit descriptor in

KIK% .

Execute Selected Device Clear (SDC).

Send "EOI ONLY" command.

Receive a command entered from PC keyboard.

Send a_command received from PC keyboard.

Timér ;
Execute SDC for in case of GP-IB syntax error.
(This statement may be deleted if not necessary.)
WHILE 1 ~ WEND is an infinite loop.

lid command is given, an error message "GPIB ERR" is
on‘oscilloscope and SRQ is generated. To cope with this,
oscope must receive Device Clear. If a Device Clear is

hen thé processing for the command sent by statement # 180
ress, the processing is aborted. In order to wait until
sing is complete, statement line# 190 "TIMER" must be

Example Program (1.1)
ect CH1 input coupling:

~ command>CH1 COUPLING AC.J

[2] To sel

- [3] TO set

[4] To set

0f other p

ect storage mode:

command>MODE STORAGE.J
to PAUSE:
command>PAUSE ONJ

to SAVE:
command>SAVE CH1 REF1.J

anels also, the functions of the controls can be dictated

through the PC keyboard. That is, all commands expect "WAVE IN" and

"WAVE OUT"

can be given through the PC keyboard.
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(3)

Programming Examples to Read Panel Setting and Measured Values

Example of programs to read the panel setting values and measured
values, and to recover the error automatically when an invalid
command is given are described below.

Program (1.2) )

100 UDNAME$ = "COM7000"

110 CALL IBFIND (UDNAMES$ , KIK%)

120 CALL IBCLR (KIK% )

130

140 WRTS$ = "EOI ONLY": CALL IBWRT (KIK%, WRTS$)
150 ° ’ ‘

160 WHILE 1

170 INPUT "command>", WRT$

180 CALL IBWRT(KIK%, WRT$ )

190 RD$ = SPACES$ (32): CALL IBRD (KIK%, RD$)
200 PRINT TAB(9); RD$

210 WEND

220 END

(Comments)

100~110  Open device "COM7000", and store a unit descriptor in

KIK%

120 Execute Selected Device Clear (SDC).

140 Send "EOI ONLY" command. v

170 Receive a query entered from PC keyboard. However, you can
type an only string terminating '?' character.

180 Send a query received from PC keyboérd.

190 Receive setting value or other responses.

200 Display the received setting value on PC.

160~210 WHILE 1 ~ WEND is an infinite loop.

Note:

I1f an invalid command is given in the above program, it will stop at

statement # 190 and aborted by Timeout. Therefore, this program to
release the error recovery must be added.
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Program (1.3)

100 UDNAME$ = "COM7000"

110 CALL IBFIND (UDNAMES$ , KIK%)
120 CALL IBCLR (KIK9% )

130 ! ,

140 WRT$ = "EOI ONLY": CALL IBWRT (KIX% , WRT$ )

150 ' . '

160 WHILE 1.

170 INPUT "command>", WRT$

180 CALL IBVWRT (KIXK% , WRT$ )

190 FOR I% = 0 TO 1000: NEXT I%

200 CALL IBRSP (KIK% , SPRY% )

210 IF SPR% AND &H3 THEN GOSUB 1000: GOTO 240

220 RD$ = SPACE$> (32): CALL IBRD (KIK% , RD$')
230 PRINT TAB (9); RD$

240 WEND

250 END
1000 ' eeeeceeenes e e s e
1010 ' Syntax Error Routine »
TO20 1 et
1030 CALL IBCLR (KIK% ) |
1040 PRINT "GP-IB / Syntax Error"

1050 - RETURN

(Comments) ‘
100~110  Open device "COM7000", and store a unit descriptor in

KIK% .
120 Execute Selected Device Clear (SDC).
140 Send "EOI ONLY" command. |
170 Receive a query entered from PC keyboard. However, you can
' type an only string terminating '?' character.
180 Send a query received from PC keyboard.
190 Timer for stabilizing Status Byte Value.
200 Execute Serial Poiling, and store the Status Byte in SPR%.
210 If the nil-bit or 1st-bit of SPRY% are active, it seems

GP-IB syntax error. Then, the subroutine of line# 1000
should be invoked.

220 Otherwise, receive setting value or other responses.

1000 This subroutine should be invoked when GP-IB syntax error
is occured.
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1030 Execute SDC, and effect clearing Status Byte.
1040 Display the GP-IB Syntax Error message.
1050 Return from the subroutine.

Execution Example Program (1.3)
[1] Setting state of CHI:

command>CH1 COUPLING? J
(response) DC

[2] Setting state of MODE:

command >MODE ? .J
(response) REAL

[3] To set to ATIME:

~ command>ATIME? J
(response) 10US

Of other panels also, the functions of the controls can be dictated
through the PC keyboard. The underlined items of the above commands
are those to be manually entered through the keyboard. That is, all

commands except "WAVE IN" and "WAVE OUT" can be given through the PC
keyboard.

Programming Examples to Set Panel Controls and Read Setting Values

This program is modified one of Program (1.3) so that setting of .
panel controls also can be done.

Program (1.4)
100 UDNAMES$ = "COM7000"

110 CALL IBFIND (UDNAMES$ , KIK%)

120 CALL IBCLR (KIK%)

130 '

140 WRT$ = "EOI ONLY": CALL IBWRT (KIK%, WRTS$ )
150 !

160 WHILE 1

170 INPUT "command}", WRT §
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240

CALL IBWRT (KIK% , WRT$ )

190 FOR I% = 0 TO 1000: NEXT I%

200 CALL IBRSP (XIK% , SPR%)

210 IF SPRY% AND &H3 THEN GOSUB 1000: GOTO 250
220 IF RIGHTS$ (WRTS$, 1) <> "2 " THEN 250

230 RD$ = SPACES$ (32): CALL IBRD (KIK%, RD$)
240 PRINT TAB (9); RD§ |

250 WEND

260 END

1000 ' :

1010 ' Syntax Error Routine
TO20 1 e
1030 CALL IBCLR‘ (KIK% )

1040 PRINT "GP-IB /.Syntax Error"

1050 RETURN

(Comments)
100~110
120
140
170
180
190
200
210

220

230

1000

1030

1040
1050

Open device "COM?OOO", and store a unit descriptor in KIK%.
Execute Selected Device Clear (SDC).
Send "EOI ONLY" command.

Receive a command or a query entered from PC keyboard.

Send a command or gquery received from PC keyboard.
Timer for stabilizing Status Byte Value.

- Execute Serial Polling, and store the Status Byte in SPRY% .

If the nil-bit or 1st-bit of SPRY% are active, it seems
GP-IB syntax error. Then, the subroutine of line# 1000
should be invoked.

Otherwise, check whether or not gquery. If not the query,
continue the WHILE loop.

Otherwise, receive setting value or other responses.

. Display the received setting value on PC.

This subroutine should be invoked when GP-IB syntax error
has occured.

Execute SDC, and effect cleafing Status Byte.

Display the GP—IB>Syntax Error message.

Return from the subroutine.
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(6)

- Examples of Commands for Control of Cursors and Reading of Measured

Values.

Examples of commands for control of cursors and reading of values
measured with cursors, using the program (1.4) are given below.

[1] "CURSOR MODE" command, with program of (1.4)

command>CURSOR MODE VOLT J

[2] "CURSOR DELTA" command, with program of (1.4)

command>CURSOR DELTA 50.J

Note:

Even when in the remote mode, the cursors can be vernier-controlled
with the READOUT control.

[3] Moving the cursors with the READOUT control, read the measured
value. "CURSOR DATA®? " query, with program of (1.4)

command>CURSOR DATA? J
(response) 12.34 E-3

The underlined items of above commands are those to be manually
entered through the keyboard. For J, press ENTER key.

Examples of Commands for control of DVM and Counter, and Reading of
Measured Values

Examples of commands for control of DVM and counter and readihg of
the measured values, using the program (1.4), are given below.
When in the remote mode—with'GP?IB, the DVM and the counter can be
ON/OFF-controlled independently.

[1] "DVM MODE" command, with program of (1.4)

-command>DVM MODE AC.J
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[2] "DVM DATA? " query, with program of (1.4)

command>DVM DATA?? J
(response) 12.34 E-3

[3] "COUNTER MODE" command, with program of (1.4)
command>COUNTER ONJ
jh] "COUNTER DATA? " query, with program of (1.4)

command>COUNTER DATA? J
(response) T12.34 E-6

The underlined items of above commands are those to.be manually
entered through the keyboard. For .J, press ENTER key.

Examples of Reading of Measured Values by Status Byte observation
(DVM and Counter)

Examples of reading of measured values by Status Byte observation,
using the program (1.5), are given below. When Counter measurement
is completed, 2nd-bit of Status byte should be active. When DVM
measurement is completed, 3rd-bit of Status byte should be active.
In this example, you must observe Status Byte by executing Serial
Polling. As the measured data is read, the status Byte is cleared.
Therefore Device Clear is not necessary.

Program (1.5)

100 UDNAMES$ = "“COM7000"

110 CALL IBFIND(UDNAMES$ ,KIK%)
120 CALL IBCLR(KIK% )

130 '

140 - WRT$ = "EOI ONLY" CALL IBWRT(KIK% , WRT$ )

150 WRT$ = "MODE REAL": CALL IBWRT(KIK% , WRT$)

160 WRT$ = "DVM ON": CALL IBWRT(KIK%, WRT$ )

170 WRT$ = "COUNTER ON": CALL IBWRT(KIK% , WRTS$ )

180  WRT§ = "SRQ'OFF": CALL IBWRT(KIK% , WRT$)
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190 '
200 WHILE 1

210 CALL IBRSP(KIK% , SPR% )

220 IF (SPR% AND &H4) <> 0 THEN GOSUB 2000

230 IF (SPR96 AND &H8) <> 0 THEN GOSUB 3000

240 FOR I% = 0 TO 100: NEXT I%

250 WEND

260 END . |

2000 1 e
2010 ' Frequency Counter : Reading Routine

2020
2030 WRT$ = "COUNTER DATA? ": CALL IBWRT(KIK%, WRT$ )
2040 ' CNTR$ = SPACES (32): CALL IBRD(KIK% , CNTR$ )
2050 PRINT TAB(25); "COUNTER =""; CNTR$

2060 RETURN

3000 e emacsesensoac et ot s s araensan e me s nas s s a——r_————nnounr—s o n b aoneonnnnen——.
3010 ' DV : Reading Routine

3020 L O BT T T
3030 WRT$ = "DVM DATA?": CALL IBWRT(KIK96, WRT S )
3040 DVM$ = SPACES (32): ‘ CALL IBRD(KIK%, DVMS$ )
3050 PRINT TAB(25); " DVM = "; DVM$

3060 - RETURN

(Comments)

100~110  Open device"COM7000",and store a unit descriptor in KIKY% .
120 Execute Selected Device Clear (SDC).

140 Send "EOI ONLY" command.

150 Set to Real Mode.

160 Set to DVM on.

170 Set to Counter on..

180 Disable SRQ generation.

210 Execute Serial Polling, and store the Status Byte in SPRY% .
220 If the 2nd-bit of SPR% is active, it seems Counter

measurement is complete. Then the subroutine of line# 2000
should be invoked.

- 230 If the 3rd-bit of SPR% is active,it seems DVM measurement
is complete. Then the subroutine of line# 3000 should be
invoked.

240 Timer
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210~250  WHILE 1~WEND is an infinite loop.

2000 This subroutine should be called when Counter is complete.
2030~2060 Read the measured Counter data, and display it.

3000 This subroutine should be called when DVM is complete.
3030~3060 Read the measured DVM data, and display it.

Examples of Programs for Transfer of Waveform Data.

This -section introduces programs to send waveform data acquired in
the storage to the PC. The program (1.1) through (1.5) are not usable

for this purpose. Examples of program for individual cases are shown
below.

[1] program to receive data (binary) from oscilloscope.

Program (1.6)

100 DIM WAVDATY (1023)

110 CNT% = 1024

120 UDNAMES$ = "CoOM7000" i
130 CALL IBFIND(UDNAMES , KIK96)‘
140 CALL IBCLR(KIKY%)

150 !
160 WRT$ = "EOI ONLY": CALL IBWRT(KIKY% , WRTS$ )
170 WRT$ = "MODE STORAGE": CALL IBWRT(KIK% , WRT$ )
180 -WRT$~ = "WAVE CODE BINARY": CALL IBWRT(KIK% , WRT$ )
190 WRT$ = "WAVE START 0": CALL IBWRT(KIK% , WRT$ )
200 WRT$ = "WAVE END 7": CALL IBWRT(KIK% , WRTS$ )
210 ! - - Rt SEROERRR
220 ' Read Waveform from oscilloscope
230 L, - . s eeoccmammmamm———
240 WRT$ = "PAUSE ON": CALL IBWRT(KIK% , WRT$)
250 WRTS$ = ?WAVE OUT CH1": CALL IBWRT(KIK%, WRT$)
260 CALL IBRDI(KIKY% , WAVDATY% (0), CNT%)
270 WRT$ = "PAU OFF": CALL IBWRT(KIK% , WRTS$ )
280 b e meermerersnere——a—ecmense——amam———nneasun—— e e ———————— oo n——-
290 ' Data Conversion ‘
300 ' . — . eeaee et ieasamnes e —e——————————
310 FOR 19 = CNT% / 2 - 1 TO 0 STEP-1
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320

1]

WAVDATO6 (196 * 2+1) ((WAVDATY% (196 ) AND &HFFO00) /

&H100 AND &HFF)

330 WAVDAT% (1% * 2) = WAVDATY% (1% ) AND &HFF

340 NEXT 1%

J0 0

360 ' Wave Form Drawing for CGA/640% 200 Monochrome

370 ' e e eeeeemeeemeeemeoeeeemeeeeme e em e e oee s e eemeees et eeeeem et et eeeneeeeneeen

380 SCREEN 2, 0

390 LINE (0, 0)-(250, 100), 1,B -

400 PSET (0, (228 - WAVDATY% (0)) / 2), 1

410 FOR 19 = 1 TO 1023

420 LINE - (1% / &4, (228 - WAVDATY% (1%)) / 2), 1

430 NEXT 1% |

440 LOCATE 20, .1: PRINT "Press any key to Text Mode"

450 WHILE INKEY$ = "": WEND

460 SCREEN 0, 3

470 END

(Comments)

100 Declare integer array WAVDATY% () and secure data area.

110 Specify the Byte Count for waveform transfer.

120~130 Open device"COM7000", and store a unit descriptor in KIKY% .

140 Execute Selected Device Clear (SDC).

160 Send "EOI ONLY" command.

170 Set to Storage Mode.

180 Specify Binary Format for waveform data.

190~200 Specify block area for transfer.

240 Turn on Pause so that waveform data can be sent.

250 Request CH1 waveform output.

260 Receive waveform data, and store in WAVDATY% () array.

270 Turn off Pause so that next waveform can be acquired.

310~340 Binary data has a size of 8 bits, while BASIC's integer
format has a size of 16 bits. Therefore, data format must
be converted to 16 bit size. Store the LOW-BYTE in even
field of WAVDAT% (), and store HIGH-BYTE in odd field of
WAVDAT% ().

380 Set video mode to 640 200 (CGA) Graphics Mode.
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390 Draw a box.
400~430 Draw the waveform.
L40~460 Wait for pressing any key, and change to 803% 25 text mode.

:Note for QuickBASIC (ver4.0) user:
"Replace line# 260 with:
260 CALL .IBRDI(KIK% , WAVDAT% (), CNT% )

" :Note for QuickBASIC (ver3.0) user:
Replace line# 260 with: .
260 CALL IBRDI(KIK% , VARPTR(WAVDAT% (0)), CNT96)

:About Block Transfer
It also is possible to send only part of the above waveform
data, by dividing the total address into 8 blocks by using the
"WAVE START" and "WAVE END" commands, and by sending data in
'the unit of block. The relationships between data address and
blocks are as shown in the following:

Block
Block

- Address 768 ~ 895
1023

2

Block 0 - - Address 0 ~ 127
Block 1 - -+« Address 128 ~ 255
Block 2 - «« Address 256 ~ 383
Block 3 - creevseneener Address 384 ~ 511
Block 4 - -« Address 512 ~ 639
Block 5 -- - Address 640 ~ 767

6

7 .

cesssrcessmnneesnee Address 896

For block transfer, modify statements as shown in the following
example to program(1.6) and change the number of byte count (CNT%).

Exampleﬁ
To receive block 4 only, replace line #110, 190, and 200 with:
110 CONT% = 128 '

190 WRT$ = "WAVE START 4": CALL IBWRT(KIK9% , WRT$)
200 WRT$ = "WAVE END 4": CALL IBWRT(KIK% , WRT$)

[2] Program to send data (binary) to oscilloscope.
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Append the following program(1.7) to program(1.6) by BASIC's MERGE
statement. In this example, WAVDAT% () array is transfered to REFI
memory of the oscilloscope.

Program (1.7) e APPENDANT eeseearencucaressen:

12 0 T .- et e

480 ' Data Conversion

X T U, cemeeeemeeeieeeeaneeeeseeeasananeeeas

500 FOR 19 = 0 TO CNT% / 2 - 1

510 IF WAVDATY (19 * 2+1)>&HTF THEN WAVDATATY (19 % 2+1) =
WAVDAT% (1% % 2+1) OR &HFF00

520 WAVDAT96(I96)=(WAVDATAT96(I96ﬂ<2) AND &HFF) OR

(WAVDATY6 ) (196 % 2+1) % &H100)
530 NEXT 1%

e ——
550 ' Write Waveform from PC ‘

560 R e O A s
570 WRT$ = "PAUSE ON": - CALL IBWRT(KIK% , WRTS$ )
580 WRT$ = "WAVE IN REF1": CALL IBWRT(KIK% , WRTS$ )

590 -CALL IBWRTI(KIK%, WAVDAT% (0), CNT% )
600 FOR I% = 0 TO 1000: NEXT I%

610 WRT$ = "REF1 ON": ' CALL IBWRT(KIK% , WRT$ )
620 WRT$ = "PAU OFF": CALL IBWRT(KIK% , WRT$ )
630 END

(Comments)

500~530 Binary data has a size of 8 bits, while BASIC's integer
format has a size of 16 bits. Therefore, data format must
be converted to 8 bit size. Integrate the LOW-BYTE and the
HIGH-BYTE and store them in WAVDATY% () array.

570 Turn on Pause so that waveform data be sent.

580 Request REF1 waveform input. A

590 Send waveform data.

600 ‘Timer(few millisecond) is required after waveform sending.
610 Turn on REFT. | |

620 Turn off Pause so that next waveform can be acquired.

:Note for QuickBASIC (ver4.0) user:
Replace line# 590 with:
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(9)

590 CALL IBWRTI(KIK% , WAVDAT% (), CNT%)

:Note for QuickBASIC (ver3.0) user:
Replace line# 590 with:
590 CALL IBWRTI(KIK9, VARPTR(WAVDATY% (0)), CNT%)

:About Block Transfer

As in case of waveform reception, part of waveform data can be
sent by using "WAVE START" and "WAVE END" commands.

Specify a pause period of several milliseconds between completion of
data transfer and execution of the next command (such as for "OFE"
of PAUSE).

Step Control

This section introduce examples of programs for storing panel
setting into step memories (0~99).In this simple method,programm-
able control for up to 100 types of oscilloscope panel setting can
be realized.

[1] To store panel setting on step memories

Program (1.8)

100 UDNAME$ = "COM7000"

110 CALL IBFIND(UDNAMES$ , KIK%)
120 CALL IBCLR(KIK% )

130 '

140 FOR STEPNUM% = 0 TO 99

150 . CALL IBLOC(KIK% )

160 PRINT "Step Number ="; STEPNUM%

170 PRINT "Set up panel, and press any key."
180 WHILE INKEY$ = "": WEND ’

190 WRT$ = "STEP" + STR$ (STEPNUMY% ) + "WRITE"
200 CALL IBWRT(KIK% , WRTS)

210 FOR I% = 0 TO 1000: NEXT 1%

220 NEXT STEPNUMY% -

230 END

(Comments) : ‘

100~110 Open device "COM7000",and store a unit descriptor in KIK% .
120 Execute Selected Device Clear (SDC).

6-63



(€78 04,

09LV 06

140 The loop from 0 to 99.
150 Execute GO To Local (GTL).

160 Display the current step number.

170~180 Set panel and wait for pressing any key.

190 Concatenate command: "STEP xx WRITE".

200 Send the concatenated command string.(stored now!)
210 Timer

Note:

When in the local mode, although you may adjust the vertical
position, horizontal position, trigger level, hold off, and trace
separation controls, the adjustment data cannot be stored in the
step memories. If you want to store the adjustment data in the step
memories, adjust the controls in the Remote mode and then directly
execute the step command "STEP xx WRITE" Keeping Remote mode.

[2] To recall panel setting from step memories

Program (1.9)

100 UDNAME$ = "COM7000"

110 CALL IBFIND(UDNAMES , KIK%)
120 CALL IBCLR(KIK% )

130 '

140 WHILE 1

150 INPUT "Step Number = ", STEPNUM%

160 IF STEPNUM% < 0 OR STEPNUMZ > 99 THEN BEEP: GOTO 190
1700~ WRT$ = "STEP" + STR$ (STEPNUM% )

180  CALL IBWRT(KIK% , WRTS )

190 WEND

200 END

(Comments) ’
100~110 Open device "COM7000", and store a unit descriptor in KIKY% .
120 Execute Selected Device Clear (SDC).

150 Receive step number from PC keyboard.

160 Check the range of step number.

170 Concatenate command: "STEP xx ".

180 Send the concatenated command string.(recalled now!)

140~190 WHILE 1~WEND is an infinite loop.
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Example of SINGLE TRIGGER STANDBY by SRQ Processing

If the oscilloscope is set in storage SINGLE TRIGGER STANDBY
status, string of waveform data in memory automatically starts as
the triggering is effected. When storing in all addresses is

finished, SRQ is generated. Thus, completion of data acquisition can

be known by trapping the SRQ signal. An exahple of reception program
is shown in the following:

Program (1.10)
100 UDNAMES$ = "COM7000"
110 CALL IBFIND(UDNAMES$ , KIK%)

120 CALL IBCLR(KIK% ) |

130 ~ ON PEN GOSUB 1000

140 PEN ON

150 ' _

160 WRTS$ = "EOI ONLY": CALL IBWRT(KIK% , WRTS)
170 WRTS = "MODE STORAGE": CALL IBWRT(KIK% , WRTS)
180 'WRT$ = "ATRIGGER MODE SINGLE": CALL IBWRT(KIKY% , WRTS)
190 !

200 WHILE 1 VWEND

210 END
TOOD ' sormemmmmmmm e
1010 ' SRQ Interrupt Routine
T020 | e e
1030 CALL IBRSP(KIK% , SPRY%)
1040 IF SPRY% AND &H10 THEN PRINT "Acquisition End !"
1050 CALL IBCLR(KIKY% )
1060 WRT$ = "ATRIGGER MODE SINGLE": CALL IBWRT(KIK% , WRTS )
1070 PEN ON '
1080 RETURN

(Comments)

100~110 Open device"COM7000", and store a unit descriptor in KIKY9% .

120

Execute Selected Device Clear (SDC).

130~140 Enable SRQ event trap, and specify processing routine to

160
170

be followed when SRQ is generated.
Send "BEOI ONLY" command.
Set to Storage mode.
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180
200
1000
1030
1040

1050
1060
1070

1080

Set to SINGLE TRIGGER STANDBY status.

Infinite loop

This subroutine may be invoked when SRQ is generated.

Execute Serial Polling, and store the Status Byte in SPR%.

If the 4th bit of SPRY% are active, display acqisition
completion message.

Execute Selected Device Clear(SDC).

Set to SINGLE TRIGGER STANDBY status again.

- Enable SRQ event trap again.

Return from the subroutine.
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6.

6.2

M

(2)

Examples of Programming for Model 9826 Computer of HP
Initial Setting
Set an address for. the Model 9826 (personal computer uséd as controller)

and that for the oécillbscope with GP-IB switches € .

For this programming example, set them as shown in the following table.

, o NC
Address | Delimiter] CR LF'W [-T
MODEL 9826 0 CR LF
COM7xxxA | 2 CR LF WUUUUOW on

12345678 OFF

1] 16- 4.1
CR L—'L___I

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 6f Program (2.1),
enter the underlined characters. 'Symbol .J denotes the ENTER key (line
feed key).

Program (2.1)
10 DIM Command$ [100]
20 ABORT 7
30 REMOTE 7
40 ASSIGN @Com TO 702
50 INPUT "COMMAND 9 ",Command$
60 OUTPUT @ Com;Command $

61 WAIT 1

62 CLEAR @ Com

70 GOTO 50

80 END
(Comments)

10 Declare array and secure data area.
20 Initialize interface.

30 Set REN to true.

40. Assign attribute.
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50
60
61
62

70

Receive command entered from keyboard.

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.

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 running it again so
that the interface is initialized. The ofher'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. In order to wait
until the processing is complete, statement 61 "Timer" shouid

be inserted.

Execution Example of Program (2.1)

@® To select CHI1 input coupling:

COMMAND ¢ CHANNEL1 COUPLING AC_J
Abbreviation CH1 COU ACJ

® To select storage mode:

COMMAND ? MODE STORAGE,!
Abbreviation MOD STOJ

® To set to PAUSE:

COMMAND ? PAUSE ONJ
Abbreviation PAU ONJ

@ To set ‘to SAVE:

COMMAND 2 SAVE CHANNEL1 REFERENCE1J

Abbreviation  SAV CH1 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 (2.2)
’10 DIM Command $ [100],Dat$ [100]
20 ABORT 7
30 REMOTE 7
40 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 DIM Command$ [100]
20  ABORT 7
30 REMOTE 7
40 ASSIGN @Com TO 702
41 ON INTR 7 GOTO Srq__rou
42 ENABLE INTR 7;2
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50
60
61
70
80
90
100
110
120
130
140
150
160

INPUT "COMMAND ? ",Command $
OUTPUT @ Com;Command $

WAIT .5
ENTER @ Com;Dat $§
PRINT Dat$
GOTO 50

.

Srq__rou: |

170 -

180

190 END

(Comments)

10
20
30
40
41
42
50
60
61

70

80

90

100
110
120
130
140
150
160
170
180

The
Thq

The
The

same

same

same

same

with
with
with
with

DISABLE INTR 7
Stb= SPOLL (@ Conm)
WAIT .5
CLEAR @ Con
PRINT "SRQ/GP-IB ERROR"
ENABLE INTR 7;2
GOTO 50

that
that
that
that

Specify processing

of Program (2.2)

of Program
of Program
of Program

routine to

Enable SRQ reception.

The same with that of Program

The same with that‘of Program

(2.
(2.
(2.

be

(2.
(2.

2)
2)
2)
employed when SRQ is generated.

2)
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 (2.2) ‘
The same with that of Program (2.2)

The same with that of Prdgram (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 CH1 COU? J
Display ex. DC

® 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

0f other panels also, the functions of the controls can be dictated
through the computer keyboard. The underlined items of the above
commands 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.

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 ASSIGN @Com to 702
41 ON INTR 7 GOTO Srq__ rou
42 ENABLE INTR 7;2
50 INPUT "COMMAND 9 ",Command$
60 OUTPUT @ Com;Command$
61 WAIT .5 ,
62 IF Command$ [LEN(Command$ )]< > "9 "™ THEN 50
70 ENTER @ Com;Dat$
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80 PRINT Dat$

90 GOTO 50
100 |
110 Srq__rou: |
120 DISABLE INTR 7
130 Stb= SPOLL (@ Conm)
140 _ WAIT .5
150 "CLEAR @ Conm
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) Examples of Commands for Control of Cursors and Reading of Measured

(6)

"Values

Examples of commands for control of cursors and reading of values meas-

ured with cursors, using the program (2.4) arebgiven below.

@ "CURSOR MODE" command, with program of (2.4)
COMMAND 2 CURSOR MODE VOLT.J
Abbreviation CUR MOD VOLJ

® "CURSOR DELTA" command, with program of (2.4)
COMMAND ? CURSOR DELTA 50,
Abbreviation CUR DEL 50J

Note: Even when in the remote mode, the cursors can be vernier—-contro-

lled with the READOUT.control.

® "CURSOR DATA? " command, with program of (2.4)

Moving the cursors with the READOUT control, read the measured

value,

COMMAND ¢ ’CURSOR4DATA?.J
Abbreviation CUR DAT? J

Digplay 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

Measuréd Values

Examples of commands for control of the DVM and counter and reading of

the measured values, using the program (2.4) are given below.

When in the remote mode with GP-IB, the DVM and the counter can be ON/OFF-

controlled independently.

@® "DVM MODE" command, with program of (2.4)
' COMMAND 9 DVM MODE AC.J
Abbreviation DVM MOD ACJ
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® "DVM DATA? " command, with program of (2.4)

COMMAND 9 " DVM DATA? J
Abbreviation DVM DAT? J
Display ex. 12.34 E-3

® "COUNTER" command, with program of (2.4)
COMMAND % - COUNTER ONJ
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 underlined items of the above commands are those to be manually
entered through the keyboard. For " J", press the ENTER key.

Examples of reading the measured data by status byte or SRQ

Programming examples for reading the measured data of the DVM or
Counter by means of the status byte or SRQ are introduced below.

The DVM bit or Counter bit of the status byte is cleared as the
measured data is cleared. No clearing of the status byte by means of
device clear 1s needed.

@ Data read by polling

Data can be read by executing serial polling as required and judging
the completion of DVM or Counter measurement from the contents of
the status byte.

Program (2.5)

100 ASSIGN @ Com TO 702

110 ABORT 7

120 Start: !

130 OUTPUT @ Com;"COU ON"

140 OUTPUT @ Com; "DV ON"

150 OUTPUT @ Com;"SRQ OFE"

6=74



[€ 8 0hy,

9LV 06

160 Mes_iop:!

170 ' REPEAT
180 Int dat=SPOLL(@ Com)
190 PRINT "— — SENCE DATA = ";INT dat
200 UNTIL BINND(Int dat,12)
210 et L R R
220 IF BINAND(Int dat,4) THEN
230 OUTPUT @ Com;"COUNTER DATA? "
240 ENTER @ Com;Cntr$
250 'PRINT TAB(25);"COUNTER = ";Cntr$
260 END IF ’
270 IF BINAND(Int dat,8) THEN
280 OUTPUT @ Com;"DVM DATA?
290 ENTER @ Com;Dvm$§ .
300 - PRINT TAB(25);" DVM = ";Dvm$
310 ' END IF
320 !
330 WAIT .5
340 GOTO-Mes lop
350 e
360 END
(comments)
100 Assign attributes.
110 Initialize interface.
130 Turn on Counter.
140 Turn on DVM.
150 Inhibit originating SRQ.
180 Execute serial polling, and read status byte.
190 Display status byte (to verify it by observation on screen).
200 If bit 2 or 3 of status byte is "0", then go to 170.
220-260 If bit 2 of status byte is "1", then read and display Counter
| data. '
270-310 If bit 3 of status byte is "1", then read and display DVM data.
330 Wait for 0.5 sec for ease of observation on screen.
340 Repeat

® Data read by SRQ
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Data can be read by turning on the DVM or Counter, originating an
SRQ when measurement is over, and checking the contents of status
byte when the SRQ is received.

Program (2.6)

100
110
120
130
140
150
160
170

180 -

190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390

ASSIGN @Com TO 702
ABORT 7

ON INTR 7 GOSUB Int srq
ENABLE INTR '7;2

Start: !
OUTPUT @ Com;"COU ON"
OUTPUT @ Com;"DVM ON"
OUTPUT @ Com;"SRQ MEASURE ON"
OUTPUT @ Com;"SRQ ON"
Mes~1op:!
PRINT "WAIT SRQ"
GOTO Mes 1lop
! .......... S
Int srq:!
Int_dat=SPOLL(@ Com)
PRINT "——ee= INT —=mmm "
IF BINAND(Int dat,4) THEN
OUTPUT @ Com;"COUNTER DATA? "
ENTER @ Com;Cntr $
PRINT TAB(25);"COUNTER = "; Cntr$
END IF
1F BINAND(Int_dat,S) THEN
OUTPUT @ Com;"DVM DATA®
ENTER @ Com;Dvm$
PRINT TAB(25);" DVYM = ";Dvm$
END IF
ENABLE INTR 7;2
RETURN
! e mmmm———————— o 5
END
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(Comments)

(8)

100
110
120
130
150
160
170
180

190-210

230
240
250

260-300

310-350

Assign attributes.

Initialize interface.

Specify a routine to be followed in respoﬁse to SRQ.

Enable SRQ receive. '

Turn on Counter.

Turn on DVM.

Enable SRQ origination by DVM or Counter measurment end.

Allow SRQ output. |

Repeat "WAIT SRQ" message output.
. (Wait for SRQ.)

Execute SRQ processing routine.

Execute serial polling.

Display "---INT---".

If bit 2 of status byte is "1"; then read and display measured
data of Counter. .
If bit 3 of status byte is "1", then read and display measured
data of DVM.

360 Enable SRQ receive.

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.

@® Program to send data (binary) from oscilloscope to Model 9826 of HP.

Program (2.7)

10
20
30
40
50
60
10
80

90.

ABORT 7
REMOTE 7

ASSIGN @ Com TO 702
INTEGER Wavdat (1023)
OUTPUT @ Com;"MOD STO"
OUTPUT @ Com;"PAU ON"

OUTPUT @ Com;"WAV COD BIN"

OUTPUT @ Com;" WAV OUT CH1"
ENTER @ Com USING "%, B";Wavdat ()
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100 END

(Comments)
10 Initialize interface.
20 Set REN to true. '
30 Assign attrivute.
40 Declare array and secure data area.
50 Set to STORAGE mode.
60 Turn on PAUSE so that waveform data can be sent.
70 Specify binary for waveform data codes.
80 Request CH1 waveform output.
90 Enter transferred data item into array variable Wavdat (),
sequentially.

Remarks: 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" command$, and by sending data in the
unit of block. The relationships between data addresses and blocks
are as shown in theifollowing.

Block 0 Addresses 0 ~ 127
Block. 1 Addresses 128 ~ 255
Block 2 TR Addresses 256 ~ 383
Block 3 ‘ Addresses 384 ~ 511
" Block 4 Addresses 512 ~ 639
Block 5 Addresses 640 ~ 767
Block 6 Addresses 768 ~ 895
Block 1

Addresses 896 ~ 1023

Example: To read block 0 only
71 PRINT @Com; "WAY STA 0"
72 PRINT @Com; "WAV END 0"

In this example the number of data addresses is 128. Therefore,
“Wavdat (1023)" of statement 40 should be replaced with *Wavdat
127",

® Program to send data (binary) from Model 9826 to oscilloscope
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For the above program it is assumed that the preceding program of

(2.7) has been executed and waveform data has already been stored

in Wavdat (%).

Program (2.8)

100 OUTPUT @ Com;"MOD STO"
110 OUTPUT @ Com;"REF1 ON"
120 OUTPUT @ Com;"PAU ON"
130 OUTPUT @ Com;"WAV €OD BIN"
140 OUTPUT @ Com;"WAV IN REF1"
150 OUTPUT @ Com USING "B";Wavdat(s ) END
160 END
- (Comments)

S 100 Set to STORAGE mode.

Dt 110 Turn on REFERNCE 1.

X 120 Turn on PAUSE to traﬁsfer Wavefdrm data.
130 Specify Binary for’ﬁaveform 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 START" and "WAVE END" commands.

Specify a pause period of several milliseconds between completion

of data transfer and execution of the next command (such as for
"OFF"of PAUSE).

(9) Step Control

This section intrpduces examples of programs for panel settings making

use of step memory (0 —_99). In this simple method, programmable cont-

rol for up to 100 types of oscilloscope panel settings can be realized.

‘D To write panel setting on step memory

VLEEVES

Program (2.9)
10 ABORT 7
20 ASSIGN @Com TO 702
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30 Stepno=0

40 LOCAL 7

50 PRINT "STEP No = " , Stepno

60 INPUT "PANNEL SET & HIT ENTER" , A$
70 Command $ ="STE "&VAL$ (Stepno9&" WRI"
80 REMOTE 7

90 OUTPUT @ Com;Command $

100 IF Stepno<99 THEN Stepno=Stepno+]
110 WAIT 1

120 GOTO 40

130 END

(Comments)
10 Initialize interface.
20 Assign attribute. h
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 VWrite panel setting on step memory.
100 Increment step 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 -adjustment 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 (2.10)
10 ABORT 7
20 REMOTE 7
30 ASSIGN @Com TO 702
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(10)

40
50
60
10
80
90

INPUT "STEP No = " , Stepno

IF Stepno<0 OR Stepno>99 THEN 40
Command $ ="STE " &VAL$ (Stepno)
OUTPUT @ Com;Command $

GOTGO 40 :

END

(Comments)

10
20
30
40
50

60
70
80

Initialize interface.

Set REN to true.

Assign attribute.

Enter step number.

Check step number.

Connect commands.

Read panel setting data which is written on step memory.
Go to statement 40 and repeat setting.

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

is 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 (2.11)

10

20
30
40
50
60
70
80
90
100
110
120
130
140

ABORT 7
REMOTE 7

ASSINGN @Com TO 702

ON INTR 7 GOTO Acq_end

OUTPUT @ Com;"MOD STO"

OUTPUT @ Com;"PAU OFF"

OUTPUT @ Com;"ATR MOD SIN"

ENABLE INTR 7;2

GOTO 90

!

Acq;end: !
DISABLE INTR 7
Stb=SPOLL(@ Com)
PRINT "ACQUISITION END | "
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150
160
170

WAIT 1
GOTO 70
END

(Comments)

10
20
30
40

50
60
10
80
90
100
110
120
130
140
150
160

Initialize interface.

Set REN to .true.

Assign attribute.

Specify processing routine to 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
- functions are dictated by the microprocessor. When CPU operation has
become abnormal due to external noise or other causes.” Tt is reset to

normal operation by performing initial mode setting.

For initial mgde setting of COM7201A, COM7101A or COM7061A, press the
SUB CURSOR SW (32 while keeping the 2ND FUNCTION KEY (3) pressed.. .
For that of COM7200A, GOM7100A 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 dome, the oscilloscope is reset as follows:

COUPLING: DC
VERT MODE: CHL, CH2, ALT, BW ON

CH1, CH2 VOLT/DIV: 0.5V/DIV CH3, CH4 0.5V/DIV

TIME/DIV: 10ps/DIV

HORIZ MODE: A

SWEEP MODE: AUTO

TRIG SOURCE: V-MODE CH1

TRIG LEVEL: AUTO

TRIG CPLG: . AC

TRIG SLOPE: R

CURSOR: AT (50ps)

MODE: V REAL (for COM7201A, COM7101A and COM7060A only)

If the abnormal state is not remedied by the above initial mode setting,
4 turn off the oscilloscope and then repeat the initial mode setting

procedure. If the abnormal 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.

7-1
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7.2 Diagnostic Functions

The oscilloscope is incorporated with two types of self diagnostic
functions: one is that automatically done when power is turned on and

the other is that effected when the 2ND FUNCTION KEY (3) is pressed.

When power of the oscilloscope is turned on, the contenﬁs of memory
which stores data of ﬁanel setting and intermal circuit calibration
values are checked and, if any abnormal values are found, they are
automatically adjusted to normal values (see Section 8.i). When the
ad justment is over, the panel setting is identical with that effected
by the initial mode setting 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 READQUT
control C{) while keeping the 2ND FUNCTION KEY (:) pressed. For
COM7200A, 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.

Lf 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 théy are normal, consult your Kikusui agent.
o RAM ERR o LED RAM ERR

© CHR RAM ERR © ROM CHECK SUM ERR

© SEQ RAM ERR
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Note: '"SUB CPU" and "GP-IB'" are displayed
for COM72014A, COM7101A and COM7060A only.

MAIN CPU VERSION MODEL- SUB CPU VERSION
[
[ ‘ ]
i
+ + ‘-1|:: -ttt MAINCPU
] ERROR

------------ S B s S EEE e RN IRl RN SUB CPU

: ' ERROR

Figure 7.1 Diagnostic Messages Displayed on CRT
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8.

CALIBRATION AND MAINTENANCE

8.1 Self Calibration

The basic functions of the oscilloscope, such as vertical axis DC offset,
vertical axis deflection factor, and time base, are automatically

ad justed by the micropocessor of the oscilloscope, eliminating the
requirments'of speciai calibration instruments and operator's skills.

Calibration is accomplished rapidly.

For self calibration of COM7201A, COM7101A or COM7060A, press the DVM SW
(39 while keeping pressed the 2ND FUNGTION KEY (3) . For that of
COM7200A, GOM7100A or COM7060A, press the DVM SW (4 while the CRT is in

the beam find status after pressing the INTEN control(:) 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 COM70604A, or
approximately 2 to 5 minutes for COM7201A, COM7101A or GOM7060A.

The items of self calibration are as follows:

o CHL and CH2 DC.offset, position center, and deflection factor
o A sweep and B sweep accuracies, and starting positions.
o DELAY time éompensator offset
o DVM offset, sensitivity
o Adjustment of storage circuit
When errors are more than can be corrected by the self calibration, a

message ''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 automati-
cally when power is turned on, it is most recommendable to perform the
self calibration when a stabilization period od 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 recomended 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.

8.3 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.

S

I

R

< | DG /f@@@
. N [
' |
"\ | /// G/Jl
>

< N -~ <V
"~

Figure 8.1 Removing the Case




(2) Check and Adjustment of Supply Voltages

The items to be checked first of all when calibrating the oscillo-

scope are supply voltages. If they are not within the tolerances,

9IyEvV 68

adjust the +12V supply voltage and then check other voltages.

Nominal Supply COM7060A, GOM7061A, COM7200A, COM7201A
Voltage COM7100A, COM7101A
+140V +135 to +145 V +135 to +145 V
+70V +69 to +72 V -
+40V - +38 to +42 V
+12V +11.90 to +12.10 V +11.90 to +12.10 V
+5V (4A) +4.9 to +5.2 V +4.9 to +5.2 V
+5V (D) +4.9 to +5.3 ¥ +4.9 to +5.3 V
-12v ~11.90 to -12.10 V -11.90 to ~12.10 V
-2200V -2150 to -2250V -2150 to -2250V

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 vertical deflection factors and sﬁeep time base.

Be sure to perform self calibration and adjustments of

the subsequent items after adjusting the supply voltages.
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-

Figure 8.2 Locations of Supply Voltage

Check Points and Controls

(3) Adjustment of Vref 30mV
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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(4) Adjustment of CRT Circuits

o GEOMETRY

Adjust RV4 of PCB A6 so that the pattern displayed on the CRT

becomes normal as shown in Figure 8.3.

Pincushion - " Normal Barrel
distortion . distortion
———
- - ——

(a) ) (b) (c)

Figure 8.3 Patterns Displayed on CRT

o ASTIG HALATION

Display the beam spot at thé center of CRT screen (X-Y mode) and
the readout at peripheries, and adjusﬁ to best focussing the spot
with the FOCUS control 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 (moon position) and adjust

RV3 of PCB A6 so that best focusing is .obtained.

o SUB INTEN

Adjust RV2 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) Adjustment of Vertical Axis (Y-axis) Gain

(6)

7)

(8)

This adjustment is to adjust the Y-axis deflection factor to the
self-calibrated value. Set the CHl deflection factqr to 10 mV/DIV,
aﬁply a calibration signal of 50 mV, and adjust RV3 of PCB A5 so
that the signal 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 1st

and 9th marker peaks are aligned with the corresponding graticule

lines.
Adjustment of Cursor X and Y GAIN and POSITION

Set AV cursor for the maximum vertical span and adjust RV21 of PCB
A4 so that the cursor is displayed for 8 DIV on the CRT, and also

adjust RV22 of PCB A4 so that the above state is attained with the
POSITION control set at mia—position.

Set AT cursor for the maximum horizontal span and adjust RV33 of
PCB A4 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 set 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 is.changed to ADD.

8-6
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(9)

(10)

(11)

a2

Adjustment of TRIG LEVEL CENTER

Apply a 50-kHz sine wave and adjust RV25 (A TRIG) and RV26 (B TRIG)

of PCB A4 so that the trace for TRIG AUTO starts from the center
of CRT.

FaNlVe GNPl aNDRYANYA
AV (VAR A v

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 adjust the TRIG DC OFFSET control so that the starting

point of trace does not change when the TRIG COUPLING switch is
changed from AC to DC. .

CHL  RV6 of PCB Ak
CH2 RV8 of PCB Ak
CH3 RV1O0 of PCB A4
CH4  RVI2 of PCB Ak

Adjustment of CH3 GAIN and POSITION

Set the CH3 deflection factor to 0.1 V/DIV, apply a 0.5-V
calibrafion signal, and adjust RV16 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 RV14 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 RV17
of PCB A4 and POSITION with RV15 of PCB A4.
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(13) Adjustment of X-Y GAIN and CENTER

(14)

(15)

Set CHL deflection factor at 10 mV/DIV, apply a 50-mV calibration
signal, and adjust RV3l of PCB A4 so that the signal is displayed
with an amplitude of 5 DIV in the X~Y mode.

Next, change the INPUT GOUPLING switch to GND and adjust RV30 of
PCBA4 so that the spot is displayed at the center of CRT with the
CH1 POSITION control set at the mid position.

Adjustment of CHl SIG OUT OFFSET

Apply the CH1 SIG OUT (without 50-ohm termination) to the CH2
input. Set the CHZ deflection factor at 10 mV/DIV and adjust
RV18 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 ps/DIV, set the
readout to AT 8.000 ms, and setthe 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.

8DIV

~ 7

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.l-ms time marker
signal, and adjust RV34 of PCB A4 so that the lst and 9th peaks

are aligned with the corresponding graticule llnes
Adjustment of 5 ns, 2 ns, 1 ns CCOMPEN

For time base 50 ns, 20 ns; 10 ng/DIV X10 MAG (or 5 ne, 2 ns,
1 ns/DIV ranges), apply sine wave signal of 50 MHz, 100 MHz or

200 MHz, and adjust linearity and sweep time with RV8 and CV5
of PCB A5. (Except COM7200A and COM7201A)

Adjustment of ATT COMPEN Input Capacitance, and 1 mV COMPEN

Apply a 10-kHz pulse signal to each channel and adjust the ATT
COMPEN and 1 mV COMPEN (CH1 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

CHL, CH2 1/10 ATT (0.1 V/DIV) 1/100 ATT (1 V/DIV)
CH3, CH4 | 1/5 ATT (0.5 V/DIV)
8-9
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(20)

(21)

Using a capacitance meter, adjust the input capacitance of
attenuator of each channel to the same value with that of the

reference range (1/1 ATT).
Adjustment of DVM COMPEN

Adjust the CHl 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 output terminal on the front panel of the oscilloscope

becomes 0.5 Vp-p *27%.

8-10
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] U3

HORI- <1

5nS 2nS . ‘\-ﬁs(:) Y GAIN- HF comp .
O

RV RV7 OO0 O

il

] u1

xan 2020

RV3 RV2 Rvy * OVI

ovs
RV

RV6, RV8, CV5
(Except COM7200A, COM7201A) ||
Il

A5
VERT & FOR FINAL AMP -

V{!!Iﬂﬂl
. CR16 :
(] = e A
= RVE  RVE
RS . . _
S . GEOMET  HALATION 1{5521
— L1 RVE
RVZ Focus
INTEN
I

Z AXIS AMP AND HV-

l

Figure 8.9 Layout of Controls on

PCB's A5 and A6
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o | . cnuz cHs ci4

QO c-1n } "I Oc-1n Oc-1n O c-1n
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O c-1 O c-Iv
}O.IV 0.1V

O 1nv comp

O - comr

O tmv comp

\'4
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C-IN: Input capacitor

Figure 8.10 Locations of Attenuator Controls
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