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NOTE

This instrument should be adjusted at an ambient temperature of +20°C for best overall accuracy.
Allow at least 15 minutes warmup before proceeding.

Polyvinyl chloride (PVD) film is attached on the enclosure and the front panel of the oscilloscope to protect the
metal surface. If the PVC film is damaged by scratches, remove it.

To clean the enclosure or the front panel, use neutral detergent. Refrain from using thinner, benzine, alcohol or
other chemicals.

For safety operation, be sure to connect the ground lead of the GND (ground) terminal to earth ground, if a two-
wire AC power system is used. Failure to complete the ground system may allow the chassis and cabinet of this
instrument to be elevated above ground potential and pose a shock hazard.

The V-1100A has a offset cancelling function for DVM.

When setting DVM mode, or when setting CH1 input coupling switch to GND, the offset cancelling function operates.
Then, only one trace may appear even in the dual or quad trace mode.

And if DVM mode is selected when turning power on, the offset cancelling function will operate. It will prevent the
V-1100A from operating normally for a few seconds.

Line voltage fluctuation.

If the line voltage fluctuates over the operating voltage range, especially to excessive low voltage, operation is stop-
ped for protection of circuits since the microprocessor built in the oscilloscope detects the excessive low voltage.
In that case, the comment display is initialized. After regaining the normal line voltage, set comment display again if
desired. Don’t use the oscilloscope on such condition as the line voltage range is not maintained.




CONTENTS

Page

I, Feature . . . ... .. . S
2. ACCESSOTIES . . . v vttt ittt e e e e e 6
3. Precautions . ... ... 7
4. Panelillustrations . .. .. ... .. ... e 11
5. Paneldescription ... ... ... ... e 14
(1) Powerand CRT . .. ... . ... . e 14

(2) Vertical deflection system . .. ... .... ... ... i, 14

(3) Horizontal deflection system .. ............ ... ... 17

(4) Trigger SYStemM . . . . o vttt et e e 19

(5) Functionof CURSORandDVM ... ... ... ... ... .. ... ...c....... 21

(@) CURSORfunction . .......... ... ...t 22

(b) DVMfunction ... ... ... ..t e 23

(6) Comment display function ... ......... ... ... .. . ... ... 24

(7) Miscellaneous . . . . ..ottt e e 26

(8) Rearpamel. ... ... ot 26

6. Howtoproducethetrace . ... ... ... ... .. ... ..t 27
7. Method for connectingsignals . . .. ... ... ... ... 29
8. Measuring procedures . . ... .. ... e 32
(1) Readoutfunction . ... ... ... ... it 32

(a) Display allocationonthe CRT . ... ...... ... ... ........... 32

(b) How to apply various attenuation of the probe . . . . ... ........... 33

(2) Basic triggeringmethod . .. ... ... ... . 34

(3) DC voltage measurement . ... ... ... .. ...vunmeuuennunenaennnn. 34



(a) Observing Measurement . . .. ... ... oo ue i et 34

(b) GNDreference function . .. ... ... ... ..., 34

(€) Vcursor measurement . .. ... ..vvvn ettt e e 35

(d) DVM measurement . . ... ... ... ... 36

(4) ACvoltage measurement . .. ... .........oiuieeunnennnnennn.. 36
(a) Observing measurement . . . . ... .....oueeunonennneennnnns 36

(b) AV cursor measurement . ... ... ... 36

(d) DVM measurement . . .. ... .. .uuuuui e ee e 37

(5) Amplitude ratio measurement . . .. ... ... ... ... 37
(@) AV% cursor measurement . .. ... ..........ueiterneraaan.n 37

(b) DVMmeasurement . . ... ... ... ...iutinen i eneenneennn . 38

(6) Frequency and period measurement . .. ......................... 38
(a) Observing measurement . . .. ... ........uouuiinruunennnn.n 38

(b) AT CUISOr MEASUTEMENt . . . . .o v vttt e e it e e e e e 39

(¢) 1/ATcursor measurement . .. ... ............c.uueunrnnnmnn.. 39

(d) DVMmeasurement . . .. ... ...ouuin e et e, 40

(7) Time different measurement . . . .. ........ . ... ...\t 40
(a) Observing measurement . . .. ... ....vuuueerneeennneennn.. 40

(b) ATcursor measurement . . . ... ... ....vuuerien e 41

(8) PHASE cursor measurement . ... ... ... .......uuuuriunennnennnn 41
(9) Rise time and fall time measurement . .......................... 42
(a) Observing measurement . ... ... ... ......c.uiineenenennnn. 42

(b) AT CursSOr MeasUremMent . . . . .. .o ov v ettt et e e e e e e 43
(10) A T% cursor measurement forduty cycle . . . ...................... 43

(11) Single-shot signal measurement .. ........................0.... 44



(12) Triggeringmethod ... ... .. .. ... .. ...t 44

(a) Alternate triggering . . . . ... .. it e 44

(b) Triggering of complexed waveform . ........................ 44

(©) TV IigEer . . ot e e 45

(13) Operating procedure of delayedsweep . ... .......... ... .... 46
(a) AUTO (Continuous delay sweep) . . . .. .. .co v eenenee.... 46

(b) NORM (Triggering delay sweep) . ........ ... .cuuueunien.o... 47

(€) ALT SWEED .« . v v ittt e e e e e e e e e e e 48

(d) Delay sweepin TVmode . ... ... ... ... ... .. .. 48

(14) Comment display function . ... ....... ... ... ... ..., 48
(a) Display specifications .. ... ... .. ... .. .. ... 48

(b) Comment display method . ............ ... ... .. .. ... .... 49

(c) Comment storage and system resetting . ... ................... 52

(d) Comment display procedures . ............ ... ... .. ... ..... 52

(¢) Comment display example .. . ... ... .. ... ... .. . ... 53

(15) Initial SELtNG « .« o\ o ot e e e e e 54
(16) Listof cursorfunction . ... ...... .. .. .. . ... 55
(17) DVM ACV mode meSurement . . . . ... ...uuieenmunnenennennen .. 57
9. Specifications . .. .. ... .. e 58

10. Schematic diagrams . . . . . . ... .. 64



1. FEATURES

The Hitachi V-1100A is a portable read-out oscilloscope
with a bandwidth of DC to 100 MHz. The V-1100A is designed
with a new concept and provides measurement reliability and
ease of operation by employing a microprocessor.

The major features are:

(1) Character display of set-up information

The measurement information is alphanumerically dis-
played on the CRT as shown below;

* VOLTS/DIV setting of Channels 1 and 2.
TIME/DIV of A and B

CAL or UNCAL

Converged data at MAG mode

Delay time

CH2 INVERT mode

20 MHz Bandwidth Limit mode

ADD mode

Trigger source

Input coupling mode

*¥ X X X X KX ¥ * %

Since troublesome setting operation procedures are elim-
inated, an operator can concentrate on the displayed
data for measurement.

(2) Cursor read-out function

3

@)

The distance between the two cursors displayed can read
out the following;
\% : Absolute voltage from the GND
AV :Voltage between the reference cursor and
the delta cursor
A V% : Amplitude ratio
aT  :Time between the reference cursor and the
delta cursor
1/a T : Reciprocal of the time
PHASE: Phase for one period of five divisions
4T% : Time ratio
The displayed data eliminates conventional troublesome
and calculation procedures. Moreover, miscalculation of
the scale can be completely avoided.

Digital measuring function

The following items are displayed.
* Measured value of the signal applied to Channel 1
© DC voltage
O Effective value of AC voltage (50 Hz to 10 MHz)
O Frequency (0.12 kHz to 99.9 MHz)

Ground reference function

Zero level cursor for ground can be always displayed.
By this function, troublesome confirmation of zero level
is eliminated.
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Comment display function

Comment such as date of measurement measuring condi-
tions, and measuring data can be displayed on the
comment display area of the CRT.

Four channel inputs

In addition to Channels 1 and 2, Channels 3 and 4 have
0.5V/DIV or 0.1V/DIV deflection sensers that are most
useful for digital measurement.

Wide bandwidth

Wide frequency bandwidth from DC to 100 MHz is
available.

High sensitivity
High sensitivity of 1 mV/DIV is ensured.
Internal graticule

Internal graticule lines eliminate parallax-viewing error
between the trace and the graticule lines.

Delayed sweep

With delayed sweep, a partial signal can be magnified for
measurement. The delayed time is digitally displayed.

TV triggering

New circuit technology provides stable TV signal
measurements.

(12) Alternate triggering

Input signals of Channels 1 and 2, which are out of syn-
chronization, can be triggered.

(13) Ground free run

Sweep free runs in the NORM mode when the input
coupling, whose channel is set for a trigger source, is
GND. In the ADD VERT MODE, sweep free runs by
setting the input coupling of CH1 and CH2 to GND.

2. ACCESSORIES

The V-1100A Oscilloscope is shipped with the following

standard accessories:

— = N

Probes (AT-10AL 1.5)

AC power cord

Operation manual

Fuse (2A for 100V AC and 120V AC Power source, or
1A for 220V AC and 240V AC Power source)

Dust proof cover



3. PRECAUTIONS

Precautions should be observed to lengthen the service life

of this instrument.
Installation site

*

Avoid installing this instrument in an extremely hot or cold

place.

O Avoid placing this instrument in a place exposed directly
to sunlight for a long period of time, in a closed car in
midsummer, or near a heating device.

O The maximum operating ambient temperature is 50°C.

Do not use instrument that has been left outdoors on a cold

winter day. The operating ambient temperature is -10°C or

more.

Avoid moving the instrument rapidly from a hot to a cold
place and vice versa, since condensation may form on in-
side of the instrument.

Keep the instrument away from damp air, water, and dust.
Unexpected trouble may be caused when the instrument is
placed in a damp or dusty place.

The operating ambient humidity is 35 to 85%. Since an
accidental intrusion of water may also cause troubles, do
not place a fluid-filled containers, such as a coffee cup on
the oscilloscope.

Do not place the instrument in a place where vibration

is strong. Avoid using the instrument at a place vibrating
violently. Since the oscilloscope is a precision instrument,
excessively strong vibrations may cause damage.

Do not place the instrument near a magnet or magnetic
body. An oscilloscope uses an electron beam, therefore, do
not bring a magnet close to the instrument or do not use
the instrument near any equipment generating strong
magnetic fields.

Handling

*

*

*

Do not put a heavy object on the oscilloscope.
Do not block the ventilation holes.
Do not apply a heavy shock to the oscilloscope.

Do not insert a wire, pin, etc. through the ventillation holes.
Do not drag or carry the set, leaving the probe attached to it.
Do not leave a hot soldering iron on the cabinet or the
screen.

Do not set the instrument on its face, oterwise, knobs may
be broken.

Do not use the instrument upright, leaving BNC cable
connected to EXT BLANKING, GATE OUTPUT, CHI1
OUTPUT terminals on the rear panel. The cables may be
damaged.



Faulty operation

* Recheck the operating procedure. If problem persists,

contact the nearest service facility.

Care and repair

* Removal of stain from the case
O When the outside of the case is stained, remove the stain

by first wiping it lightly with a cloth moistened with
neutral washing agent and then wipe the surface with a
dry cloth.

When the panel surface is stained, remove the stain
with a clean, soft cloth. When heavy stains are present,
first remove the stains by wiping the surface lightly with
a cloth moistened with a diluted neutral washing agent
and then wipe thoroughly with a dry cloth.

When dust has accumulated inside, remove it by using a
dry brush, or by using the exhaust of a compressor or a
vacuum cleaner.

NOTE:

When opening the case, disconnect the power supply plug be-
forehand.

When cleaning the inside, may sure that no electricity remains
in the condensers of the power supply circuit.

8

* CRT cleaning

Dirty surface on the CRT screen tends to cause measuring
errors. Remove the stains on the CRT and filter by using a
clean soft cloth, paying attention not to damage the surface.
When the stain is extremely heavy, wash them with a neu-
tral washing agent and then leave them stand until the
moisture is removed naturally. ‘
o If the screen is installed while it is moistened, water rings
may be formed and the waveform may be blurred.
Also, pay attention not to leave finger prints on them.

CRT

) .\
o)) Filter
Bezel &

Maintenance

(1) Use and store the oscilloscope carefully, not to damage
the built-in precise components.

(2) Clean the CRT screen and the scale plate from time to
time with a clean soft cloth.



| (3) Side panel can be removed by unscrewing the screws.
(4) The recommended ambience is 20°C, 65%.

Cautions to be observed before measurement

* Line voltage check
The operating voltage range of this oscilloscope is shown
below. Check the line voltage without fail before turning
on the power switch.

Rating -Line voltage (50/60Hz)
100V AC 90 — 110V AC
120V AC 108 — 132V AC
220V AC 198 — 242V AC
240V AC 216 — 264V AC

Before shipment, the voltage selector is set conveniently for
user. When it is intended to use the oscilloscope on the
other voltages rating. The voltage selector must be changed.
(Rated voltages are indicated on the rear panel of the
oscilloscope.)

Use only specified fuses.

In order to protect the circuit against over current, a 2A
(100V AC or 120V AC) or 1A (220V AC or 240V AC) is

used on the primary side of the power supply. When this
fuse is blown out, thoroughly check for the cause, repair
any faults present, and then replace with a specified fuse.
Do not try to use the fuse other than the specified ones.
Otherwise, a fault may be caused or damage may be invited.
(Particularly, do not use a fuse different from the specified
one in current capacity and length.) The standard for the
fuses are as follows.

Shape

JIS type name
(Diameter x length) mm P
2A 6.35x31.8 MF6 INM250V 2A AC
1A 635x31.8 MF61NM250V 1A AC

Do not increase the brightness too much.

Do not increase the brightness of the spot and trace too
much. Your eyes may be strained and the fluorescent sur-
safe of CRT may be burnt.

Do not apply an excessive voltage.

The maximum input voltage of each connector and probe
is as follows. Never apply a voltage higher than specified.

INPUT direct 400V (DC + peak AC at 1 kHz)
With probe 500V (DC + peak AC at 1 kHz)
EXT BLANKING 20V (DC + peak)
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Calibration interval
To maintain instrument accuracy, perform the calibration
at least every 1000 hours of operation, or every six months
if used infrequently.
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LINE VOLTAGE (50/60Hz) | FUSE

100V ( 90-110v) | 2 A
120V (108-132v) | 2 A
220V (198-242V) | 1 A

240V (216-264v) | 1 A (SER.No) ]

NOMINAL VOLT £53 AT 400HZ
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5. PANEL DESCRIPTION

14

(1) Power and CRT

(1) POWER switch

Power is ON in the depressed mode ( 1. ), and OFF in
the released mode ( Il ).

@ POWER lamp
Lights up in red with POWER ON.

INTENSITY controls

3 A&B

Adjusts the intensity of the main sweep (A) and the
delayed sweep (B). Clockwise adjustment increaes inten-
sity.

@AB

Adjusts the intensity of the delayed sweep (B). Clock-
wise adjustment increases intensity.

(5) READOUT

Adjusts the intensity of characters displayed on the CRT.
Fully counterclockwise rotation disables characters dis-

play.

(6) FOCUS control

After obtaining an appropriate brightness by operating
the INTENSITY control, adjust the FOCUS control
until the trace has best definition. Although the FOCUS
is corrected automatically when the INTENSITY control
is rotated, the focus can be slightly shifted. In this case,
adjustment is required.

@ SCALE ILLUM control

Controls graticule illumination. Useful when photo-
graphing or viewing waveforms in a dark area.

TRACE ROTATION control

Corrects a slight tilting of trace caused by external mag-
netic fields. Align the trace with the horizontal graticule
line by rotating the control.

(9) TRACE FINDER switch

Compresses the display within the graticule area, when
the trace is located off-screen.

(2) Vertical deflection system

CH1 or X INPUT and DVM connector

This BNC connector provides external signal to Channel
1 and DVM.



The applied signal is supplied to the horizontal deflec-
tion system in X-Y operation.

@ CH2 or Y INPUT connector

This BNC connector provides external signal to Channel 2.
The applied signal is supplied to the vertical deflection
in X-Y operation.

@ AC-GND-DC switches.

Select the method of coupling the input signal to the

vertical deflection system.

AC: Input signal is capacitively coupled to the
vertical attenuattor. The DC component of the
input signal is blocked.

GND: The input of the vertical amplifier is grounded to
provide a ground reference. This provides ground
free run function in NORM of the trigger mode.

DC:  All frequency components of the input signal are
coupled to the vertical attenuator.

13 VOLTS/DIV switches (CH1 and CH2)

Selects the sensitivity level of the input signal to Chan-
nels 1 and 2 in 10 steps from 5SmV/DIV to 5V/DIV.

The deflection factor set by these switches is shown on
the lower left side of the CRT. In the case of a 10:1
probe, multiply the displayed value by 10 times.

The deflection factor corresponding to probes can be
displayed by following the procedure of Item 8-(1)-(b).

19 VAR PULL x5 GAIN controls

*

NOTE:

Provides a continuous variable deflection factor.
Attenuation of less than 1/2.5 is obtained by counter-
clockwise rotation.

This control is used when comparing two waveforms
or when measuring the rise time of a square wave.

To measure a voltage by the use of the deflection
factor indicated by VOLTS/DIV, turn the VAR con-
trol clockwise fully to the CAL position.

A cursor measurement is available by turning the
VAR control on with V button depressed in
the CURSOR mode . (Refer to item 845)-(a).)
When the control is pulled, the vertical deflection
factor at each range of VOLTS/DIV is magnified to 5
times.

The maximum deflection factor is obtained at
1 mV/DIV.

When the control is pulled, the S/N ratio and frequency
bandwidth of instrument will be reduced.

2. Observation of signals in the high-sensitivity range of 1

mV to 2 mV/DIV and in the CHOP mode, it is sometimes
difficult to obtain a stable trigger.

15
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a. Put a high level synchronization signal into the vacant
channel as trigger signal source.

b. For observing low frequency signals under 50 kHz,
select the HF-REJ by the COUPLING switch in the A
trigger mode.

15 CH1 POSITION control

Sets vertical position of the Channel 1 signal display.
Clockwise rotation moves the associated trace upward
while counterclockwise rotation moves it downward.

CH2 POSITION PULL INVERT control

* Sets vertical position of the Channel 2 signal display.
Clockwise rotation moves the associated trace upward
while counterclockwise rotation moves it downward.

* When the control is pulled out, the signal polarity of
Channel 2 is inverted.

Useful for the comparison of two signals of opposite
polarities and for the observation of the difference
between Channels 1 and 2 in the ADD mode.

@ CH3 INPUT connector

The BNC connector provides external signal to Channel 3.

CH4 INPUT connector

The BNC connector provides external signal to Channel
4.

POSITION controls

Set vertical positions of Channel 3 and Channel 4
signal displays.

@0 DC/AC switches (CH3 and CH4)
Sets input coupling to Channels 3 and 4. AC coupling is

accomplished with the function switch out ( 1), while
DC coupling is with the function switch in ( IL).

@D .5V/DIV—.1V/DIV switch

Set the deflection factor of Channel 3 or 4 to .5V/DIV,
function switch in (L) or .1V/DIV, function switch

out ( [1).
@2 VERT MODE switches:

CH1 switch  Displays the Channel 1 signal.

CH2 switch  Displays the Channel 2 signal.

ADD switch Displays the algebraic sum of Channels 1
and 2, when the both CH1 and CH2
buttons are latched in.

ALT switch  Chennel 1 and 2 signals are alternately

displayed at each sweep.
Used for the dual trace observation of
flicker free waveforms in the sweep

time ranging from 0.5 ms/DIV to 20
ns/DIV.



CHOP switch Channel 1 and 2 signals are switched at A switch Main sweep (A) appears on the CRT.
about 250 kHz rate regardless of the This setting is used in normal cases.
sweep and they are simultaneously dis- ALT switch  Both main sweep (A) and delayed sweep
played on the CRT. (B) are displayed alternately.
This is used for dual trace observation of INTEN Intensifies the main sweep (A) for the
waveforms in the low sweep time ranging switches duration of the delayed sweep (B) by
from 1 ms/DIV to 0.5 s/DIV. To prevent pressing both the A and ALT switches.
triggering from noise occured at chop B switch Magnifies the intensified portion of the
switching, select the COUPLING switch main sweep (A) over the full screen. The
to the HF REJ or set the A .trigger sweep time is controled by the B time
LEVEL control to the optimum level. base.

QUAD switch Quad signals of Channels 1 to 4 are all X-Y swittch  Used for an X-Y operation. Signals

displayed by pressing the QUAD button,

with the ALT or CHOP buttons depressed.
BW LIMIT- Reduces interference from undesired
20 MHz switch  high-frequency signals when viewing

low-frequency signals.

Reduces the bandwidth of Channels 1

and 4 to approximately 20 MHz.

(3) Horizontal deflection system

applied to Channels 1 and 2 become sig-
nals of X axis and Y axis respectively.
The vertical deflection factor is read on
CH2 VOLTS/DIV and horizontal deflec-
tion factor on CH1 VOLTS/DIV.

CH1 POSITION control sets horizontal
position of the waveform and CH2 POSI-
TION control sets vertical position in the
X-Y mode.

@9 A/B SWP SEP control

Adjusts the vertical position of the delayed sweep (B) in
the ALT sweep mode.

@ Horizontal display switches:

Provides for selecting the operation mode of the hori-
zontal deflection.

17
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(5 A TIME/DIV switch (outer)

Sets the sweep speed of the main sweep (A) in 23 steps
from 20 ns/DIV to 0.5 s/DIV.

(@5 B TIME/DIV switch (inner)

Sets the sweep speed of the delayed sweep (B) in 20
steps from 20 ns/DIV to 50 ms/DIV.

The scale factors of the A and B TIME/DIV switches are
displayed on the lower right side of the CRT.

The independent setting is available by the two knobs.

(26) PULL SWP VAR control (inner)

Continuously varies the sweep speed of the main sweep
(A) when the control is pulled out.

The sweep is delayed by 2.5 times or more at the fully
counterclockwise position.

Normally, the knob is left depressed.

By turning PULL SWP VAR on, aT% cursor measure-
ment (refer to item 8<10) ) is available with T button
depressed in the CURSOR mode (36) , and PHASE
cursor measurement (refer to item 84(8) ) with V. 40
and T buttons depressed in the CURSOR mode

VAR HOLDOFF control (outer)

Increases the holdoff time to trigger and aids triggering

on complex displays such as high-frequency signal, irreg-
ular signal and digital words.

Rotate the VAR HOLDOFF control to obtain stable
triggering. Normally, set this control to MIN.

POSITION control (outer)

Used to adjust the horizontal position. Display is moved
to right side when the control is rotated clockwise and
to left side with counterclockeise rotation. The outer
shaft is for coarse adjustment.

FINE PULL x10 MAG control (inner)

The inner shaft for fine adjustment is described below.
A and B sweeps are magnified to 10 times by pulling out
FINE knob (inner shaft) of horizontal POSITION con-
trol @ . In this case the sweep time is 1/10 the value
indicated by TIME/DIV. Bring the portion of the wave-
form to be magnified to the center of the scale by the
horizontal POSITION control @ . Then pull the x10
MAG switch and the waveform placed at the center is
magnified.

By controlling the PULL x10 MAG, sweep speed be-
comes 10 times the sweep set by the TIME/DIV control
and the sweep rate displayed on the CRT becomes 1/10
the sweep time set at initial time.



DLY POS control

Used to set the delay time of the delayed sweep (B)
starting point with respect to the main sweep (A) start-
ing point. The delay time is displayed on the upper left
side of the CRT.

The CURSOR/DVM select lever must be set downward.

In this state, DLY POS operation is available.
Depress and turn this control to move cursor fast.

NOTE:
This control moves the cursor when the CURSOR/DVM select

lever is set upward (CURSOR).

(4) Trigger system

The SLOPE, MODE, SOURCE or COUPLING selection
is performed by pressing the buttons arranged vertically.
The LED selected button lights up. The black characters
on the TRIGGER/CHARACTER section buttons indi-
cate the setting of TRIGGER system, and the blue
characters indicate that of CHARACTER (Comment
display) system. In the comment display mode, the all
LED:s indicating TRIGGER system go off.

@ MODE buttons

A The MODE A or MODE B LED lights up to
indicate the selected mode.

AUTO

NORM

SGL

When the A button of @ horizontal display
buttons is selected, MODE is automatically set
to A.

When the ALT, INTEN, or B button of 29

horizontal display buttons is pressed, push
either MODE A or MODE B to select the
trigger mode.

The instrument will automatically display a
sweep without an input signal being applied
or out of trigger.

Normal trigger will be established by setting
trigger level when a signal is applied to the

input. This setting is convenient in most cases.

No sweep will appear, unless a signal is present
or out of trigger. Use this MODE when effect-
ing synchronization to a very low frequency
signal (30 Hz or less).

Sweep free runs in the NORM mode when the
input coupling, whose channel is set for a trig-
ger source, is GND.

In ADD VERT MODE @ , sweep free runs
by setting the input coupling of CH1 and CH2
to GND.

Displays a single sweep by A trigger source.
Used for photography.

19
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NOTE:

Characters are not displayed on the CRT when the SGL
button is pressed and the READY LED lights up. When signal
is supplied, single sweep is executed and characters are mo-
mentarily displayed. Press the SGL button again for one more
single sweep. When the SGL button is pressed and the X-Y
switch of @ horizontal display switches is pressed,
characters are continuously displayed.

SOURCE buttons
Selects the triggering signal source — CH1, CH2, CH3,

CH4, or LINE.
CH1 The signal applied to CHI is selected for the
source.

CH2 The signal applied to CH2 is selected.

CH3 The signal applied to CH3 is selected.

CH4 The signal applied to CH4 is selected.

LINE " The frequency of the mains (AC power) is
selected.
Functions only in the A trigger mode.

NOTES: When LINE is selected in the A trigger mode,
B trigger is automatically set to the AUTO
mode.

ALT When the ALT button is pressed in the A
CH1\ trigger mode, press the buttons CH1 and CH2
CH2| at the same time for alternate trigger mode.

CHI and CH2 signals can be triggered even if
the two signals have no relationship of
synchronization. COUPLING is automatically
set to DC.

@D COUPLING
Selects coupling method for the triggering signal.

AC

DC

TV-H

NOTE:

HF-REJ

LF-REJ

Blocks DC and cuts off the very low fre-
quency components.

Directly connects the triggering signal to the
trigger circuit.

Used when triggering by a very low frequency
signal.

Used when observing the entire horizontal
video signal.

Used when observing the entire vertical video
signal.

When TV-V is selected in the A trigger mode,
TV-H is automatically established in the B
trigger mode.

Among the AC component for triggering,
the high frequency components of more
than 50 kHz will be attenuated.

A stabilize trigger will be unaffected by noise
of more than 50 kHz, can be obtained.
Among the AC component for triggering,



the low frequency components of less than
50 kHz will be attenuated.
A stabilized triggering will be unaffected by
noise of less than 50 kHz, can be obtained.
HF-REJ, LF-REJ, and TV-V function only in the
( A trigger mode.

@ SLOPE buttons

Selects the triggering polarity of (+) or (-). The (+) or
(-) LED lights up to indicate the selected polarity.

Explanation of trigger polarity SLOPE

At time of / B /
® SLOPE \
. ~ Synchronized
on the continuous
At time of \ / \
© SLOPE s

line
@ A LEVEL control (outer)
Sets the triggering level of the main sweep (A).
B LEVEL control (inner)

Sets the triggering level of the delayed sweep (B).
By controlling the trigger level, the sweep start point of
the waveform is set.

)

Explanation of trigger LEVEL

0o L
/ At the time
— of @ SLOPE
N
,-
+
At the time
of -~ SLOPE

A TRIG'D indicator

Lights up when the main sweep (A) is triggered.

35 /READY indicator

Lights up to indicate that the oscilloscope is ready for

single sweep.
Goes off when single sweep is started.

(5) Functions of CURSOR and DVM

CURSOR/DVM lever switch

Selects the function of CURSOR or DVM.

Set the lever to the up position for CURSOR function,
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and the five functions @ , , , and @

can be operated, related to the top five legends.
Set the level to down position for the DVM function,
and the lower five functions can be operated.
In adition, DLY POS operation is available in the down
position.

(a) CURSOR function (When CURSOR/DVM lever switch

is set to the up position.)

@ GND REF button

When the GND REF button is latched in, the GND
reference cursor is displayed on the CRT. The GND
reference cursor moves corresponding to the vertical
POSITION control.

Channels 1 and 2 can display the GND REFerence
cursor, the alternate long and short dash lines are for
CH1, the dotted line for CH2.

NOTE:

Channels 3 and 4 do not display the GND reference cursor.
In the QUAD or the ADD of VERT MODE and in the ALT of
the horizontal display mode, the GND reference cursor is not
displayed.
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V button

Two horizontal cursors appear by pressing this button.

The voltage between the two cursors are displayed with
cursor menu on the upper side of the CRT. It corres-
ponds to the setting of VOLTS/DIV.

T button

Two vertical cursors appear by pressing this button.The
time between two cursors is displayed with cursor menu
on the upper side of the CRT. It corresponds to the set-
ting of TIME/DIV.

1/T button

When both the V and T buttons are latched in, two
vertical cursors appear. The reciprocal of the time
(frequency) between two cursors is displayed with
cursor menu on the upper side of the CRT.

(GND REF, V, and T buttons are interlocked.)

REF button

Moves the reference cursor of the alternated long and
short dash line by turning the CURSOR control.

@ 4 button

Moves the delta cursor of the dotted line by turning the
CURSOR control.

TRACKING button
When both the REF and A buttons are latched in the



two cursors displayed on the CRT are moved simulta-

neously by turning the CURSOR control.
(REF and A buttons are interlocked.)

CURSOR control

A clockwise turn moves the cursor up or screen right
side; counterclockwise turn moves the cursor down or
screen left side.

Turn with a pushing motion of the knob will produce a
fast cursor movement.

NOTE:
This control sets delay time when the CURSOR/DVM select
or lever is set downwards (DLY POS).

(b) DVM function (When CURSOR/DVM lever is set to the
down position.)
This DVM function is available only for a CHI operation.

The measurements for DC voltage, AC voltage, and fre-
quency are displayed on the upper side of the CRT.

NOTE:
The DVM function is not available in the single sweep mode or
for the signal exceeding the screen.

@ DCYV button

When the CH1 input coupling switch is set to DC, the
DC voltage of the channel 1 signal is measured and dis-
played on the upper side of the CRT.

In the AC mode of the CHI input coupling switch, a

question mark ‘?” will indicate an error.

ACYV button

When the ACV button is latched in, the AC voltage of
channel 1 is measured and displayed on the upper
side of the CRT.
The unit displays with a symbol ‘~’. When the CHI
vertical deflection factor is uncalibrated, a message
‘UNCAL’ is displayed for voltage.

NOTE:

The ACV measurement is accurate only for a sine wave. Refer

to item 8-(16).

FREQ button

When the FREQ button is latched in, the frequency of
channel 1 is displayed on the upper right side of the

CRT.
NOTE:
The frequency counter may miscount for the small duty cycle
pulse and the small amplitude signal.
(DCV, ACV, and FREQ button are interlocked.)
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REL button

When the REL button is depressed, the result which is
compared the CHI signal voltage with the reference
voltage is displayed.

In the DCV mode, the deflection from the reference
voltage is displayed. In the ACV mode, the reference
(0 dB) is used to compare with a signal supplied to
Channel 1, and the result is displayed in dB on the upper
side of the CRT.

The voltage measured at the setting changed from
NORM to REL will be the reference. If a question mark
*?* is displayed in the REL mode, measure it again in the
NORM mode.

Then press the REL button.

When the reference voltage in ACV REL mode is 0.0 mV
or 0.0V, a question mark *?” will be displayed.

NOTE:

The REL mode measurement is not available among the dif-
ferent VOLTS/DIV ranges.

For example, if taking the reference at 5 mV/DIV range, it can
not be compared with the signal measured at 10 mV/DIV range.
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(@)) NORM button switch

When the NORM button is latched in, the voltage being
measured (DC voltage or AC voltage) of the signal
applied to Channel 1 is displayed on the upper side of

the CRT. If the NORM button is latched in with the
REL button, the reference established during REL
mode is displayed on the upper right side of the CRT.
(REL and NORM button are interlocked.)

(6) Comment display function

Comment (30 characters maximum in one line) can be dis-
played on the CRT by pressing the buttons in the
TRIGGER/CHARACTER section.

@ (Character)

Comment display mode can be set by pressing both
and buttons simultaneously, and a cursor
“—” (underline) will blink on the CRT. All the LED
indicators in TRIGGER/CHARACTER section buttons
will go off.

— CHR

— A END
IR\ Z=2)
R
Press both buttons
simultaneously.
7 /

vt




In the comment display mode, each button on the
TRIGGER/CHARACTER section performs its shifted
function (marked in blue on the upper right of each
button).

@to@andm

Figures 0 to 9 and a period can be displayed.

@
The number of letters, symbols, etc. can be selected and
displayed.
When is pressed, displays are made in the sequence
of A,B,C.... When is pressed, displays are made
in the reverse sequence of >, «, | .. ..
When or continues to be pressed, character is
changed one after another in the same sequence as the
above.
Displayed letters or symbols can be registered by press-

ing the (Write) button,
(Write)

By pressing this button after setting every letter or
symbol by the or button, the selected letter
or symbol is registered as a comment.

The comment display can be moved to the next line.

@

After reaching the bottom (7th) line of the comment
display area, the comment display is next moved to, the
top (2nd) line.

(Location) and
By pressing both and buttons simulta-

neously, the comment display can be shifted right
by one column, (Excluding the case that the cursor is on
the rightmost position)

When shifting horizontal position of the character dis-
play continuously, first hold down the button,
and then press the or | < | button repeatedly.

and
By pressing both and buttons simulta-

neously, the comment can be shifted left by one column.
(Excluding the case that the top character of the com-
ment is on the leftmost position)

When shifting the column continuously, first hold down

the button, and then press the or

button repeatedly.

(Back space)

The comment can be corrected.

When this button is pressed, the cursor is shifted left
by one column and delete the character presented at
that the new position of the cursor, and a new character
can be displayed. (Excluding the case that the cursor is

25



on the leftmost position)

Comment display mode is terminated.
When this button is pressed, the TRIGGER mode will be
set, and the A-trigger setting conditions will be displayed.

(7) Miscellaneous

61 CAL 0.5V terminal

A 0.5V—1kHz squarewave signal is available through a
tip terminal for probe calibration.

62 GND terminal

Earth terminal grounding.
(8) Rear panel

@ AC input connector

Provides the connection point for the AC power source
to the instrument.

64 FUSE holder

Install a fuse corresponding to the LINE VOLTAGE
selector setting voltage.

For fuse replacement, disconnect the power cable and
remove the fuse holder cover by rotating it counter-
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clockwise.
After replacement, secure the cover by rotating it clock-
wise.

65 EXT BLANKING INPUT connector

Provides an input connection for an external blanking
signal. The trace displayed on the CRT may be inten-
sity-modulated, pulse signal or time-scale marks can be
generated.

5V AC signal applied to the connector.

67 GATE OUTPUT connector

A:Output terminal for a positive squarewave simulta-
neously occuring with the A trigger sweep.
(Output: TTL level)

B: Output terminal for a positive squarewave simulta-
neously occuring with the B trigger sweep.
(Output: TTL level)

CH1 OUTPUT connector

Makes the channel 1 input signal available for further
analysis.

NOTE:
Do not use the CHI OUTPUT when the CH1 x5 GAIN switch
is pulled. The CH1 OUTPUT signal may contain noise in that
mode.



6. HOW TO PRODUCE THE TRACE

Before turning ON the POWER switch, insure the AC
supply voltage is within the range of 108 to 132 V for 120V
AC supply, 198 to 242V for 220V AC supply, and 216 to
264V for 240V AC supply .

Connect the power cord on the rear panel to an AC outlet and
set the controls as follows.

AC-GND-DC GND

POSITION Midrange, push in
Horizontal display mode A

Trigger MODE AUTO

Turn the POWER switch on and rotate the INTENSITY A & B
control clockwise, and a trace appears.

Adjust the FOCUS control to obtain the sharpest trace.

When this instrument is not used, with power supplied, rotate
the INTENSITY control counterclockwise to decrease the
intensity. This protect the CRT from image burn.

NOTE:
For normal operation, the following function must be set in
the ‘CAL’ position.

VAR PULL x5 Push in and rotate in the direction of arrow.

GAIN In this case the VOLTS/DIV is calibrated
to the'indicated value.

PULL SWP VAR Push in the knob or rotate in the direction
of arrow. In this case the TIME/DIV is calib-
rated to the indicated value.

Align the trace with the horizontal graticule line at the
center of the screen by operating CH1 POSITION control. In
some cases, the trace may be slightly oblique to the scale by
the effect of earth magnetism.

In this case, align the trace with the horizontal graticule line
at the center of the screen by properly adjusting the semi-fixed
variable resistor TRACE ROTATION on the front panel.

General measurement

(1) Observing a single waveform

Use Channel 1 or 2 when not observing the phase
difference between two waveforms or when engaging in
an operation other than X-Y operation.

Make the following settings when using Channel 1.

VERT MODE switch CH1

A trigger MODE switch AUTO

A trigger SOURCE switch CH1
AC-GND-DC switch AC or DC
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Under these settings all repetitive signals higher than 30
Hz applied to Channel 1 can be triggered on and observed
by adjusting the A trigger LEVEL control, with a TIME/
DIV range between 2 ms/DIV and 20 ns/DIV. Since the
A trigger MODE is set to the AUTO position. A trace
appears even when no signal is present or when AC-
GND-DC switch is in the GND position. Therefore, DC
voltage measurement can be made when the switch is
placed to DC. When observing low frequency signals
below 30 Hz, the following switch settings are required;

A trigger MODL switch NORM

A trigger COUPLING switch DC

Triggering can be effected by operating the LEVEL
control under this setting. When using only Channel
2, set the following switches to CH2;

VERT MODE switch: CH2

A trigger SOURCE switch: CH2

(2) Observing two waveforms

Observation of two waveforms can be made easily by
setting the VERT MODE switch to ALT or CHOP. Set
the VERT MODE switch to ALT for observation of high
repetition frequency signals. While for low frequency
signals, set it to CHOP. When the TIME/DIV switch is
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set to 1 ms or slower, select CHOP mode for flicker free
observation.

ALT: 0.5 ms/DIV to 20 ns/DIV

CHOP: 1 ms/DIV to 0.5 s/DIV

To measure phase difference, trigger on the leading
signal.

Observing waveform in the X-Y mode

X-Y oscilloscope is available by pressing the X-Y button,
in the horizontal display mode.
Input and position controls are as follows.

Input connector | Position control

X-axis signal

(Horizontal axis signal)

CH1 INPUT | CHI POSITION

Y -axis signal

(Vertical axis signal)

CH2 INPUT | CH2 POSITION

The BW LIMIT 20 MHz button must be in the released
position (button off) for the X-Y operation. The LEDs
for trigger do not light up in X-Y operation.



(4) Vert mode switch 7. METHOD FOR CONNECTING SIGNALS

(@) In quad trace alternate mode, signals are displayed
in order of Channel 1, 2, 4, and 3.

(b) When none of the switch are latched in, signals of
Channels 1 and 2 are displayed in the ALT mode.

The first step of measurement is to connect the signal to
the oscilloscope properly. Do it with utmost care.

(1) When using a probe

Use the AT-10AL 1.5 probe, with the 10:1/1:1 selector
switch set to 10:1, when measuring a high frequency signal.
Since the input signal is attenuated by this probe to 1/10,
this probe is not recommended for low level signals.
Bandwidth limitings will occur when the probe is set to
1:1. Therefore, all high frequency measurement must be
made with a 10:1 selection.

<CAUTIONS >

o Do not apply a signal to the input in excess of 500V (DC
+ peak AC at 1 kHz).

o Connect the probe ground lead as close as possible to the
point being measured especially when measuring a fast
rise time or a high frequency signal. Long probe ground
leads may cause waveform distortions, such as ringing
and overshoot.

For better measurements, it is recommended to be use
the standard ground lead attachment be used with the
AT-10AL 1.5 probe.
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Connection of ground lead

TUUUL U Juyt

¥ (a) Optimum (b) Capacity too (c) Capacity too
small large
Lz
(2) Direct input connection
When connecting a signal directly to the oscilloscope not
using an AT-10AL 1.5 probe, pay attention to the follow-

ing points in order to minimize measurement error.

(a) Proper (b) Improper O When performing observations using a bare lead wire,
no trouble occurs when the circuit to be measured is of
low impedance and high level.

o Multiply the reading of VOLTS/DIV by 10. Howe?/er, I’neasureme‘nt ferror may be 'caused by stray
For example, if the VOLTS/DIV switch is set to 50 001‘1p11ng with other circuits and powc.er line. )
mV/DIV, then read the waveform as This measure@ent error cannot be ignored even in low

50 mV/DIV x 10 = 500 mV/DIV frequency regions.

In general, avoid measuring with non-shielded wire. When

using a shielded wire, connect one end of the shield to

the ground terminal of the oscilloscope and the other end
to the ground of the circuit to be measured. It is desira-
ble to use a coaxial cable with a BNC type connector.

The following cautions must be observed when perform-

ing a wide bandwidth measurement. It is necessary to

terminate the cable with a characteristic impedance,
when measuring a rapidly rising waveform or a high fre-
quency wave.

o To avoid measurement error, probe calibration must be
done especially when probes are changed on the instru-
ment. Connect the probe tip to the CAL output terminal
and the probe tip to the GND terminal. A 1 kHz square
wave should be displayed with flat tops. Any distortion o
in the presentation is caused by incorrect probe com-
pensation. If overshoot or undershoot is present, turn
the screwdriver adjustment in the probe for a flat-top
presentation.



The absence of a termination resistor will necessarily
lead to a measurement error derived from ringing phe-
nomenon in long cable. Some measuring circuits require
a termination resistor equal to the characteristic impe-
dance of the cable also be applied at the measurement
point.

A BNC type termination resistor (50 ) is conveniently
used for this purpose.

In order to perform measurements with the circuit put
it in a proper operating state, it is sometimes necessary
to terminate the cable with an impedance which corres-
ponds to the circuit being measured.

The stray capacity of the shield wire must be taken into
account when performing measurements with a long
shield.

Since the shield wire normally in use has a capacity of
about 100 pF per meter, its effect on the circuit to be
measured cannot be ignored.

Use a x10 probe to minimize the effect on the circuit.

When the length of the shield wire used or when the
length of the non-terminated cable reaches 1/4 the
wave length or its multiples within the band of the
V-1100A (1/4 the wave length is about 0.5 meter when
using a coaxial cable at 100 MHz), oscillation may be
caused near S m V/DIV range.

This is caused by the reasonance between the externally

connected high-Q inductance and the input capacity.
Reduce the Q by connecting the cable or shield wire to
the input connector by the resistors connected in series,
or by performing measurements at another VOLTS/DIV
range.
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8. MEASURING PROCEDURES

(1) Readout function
(a) Display allocation on the CRT

DVM Cursor DVM reference voltage
. or frequency counter
Delay tlme—\

( J! [

t_ T

HHHHTH For comment display

B sweep scale factor

A sweep scale factor

CH1 scale factor
ADD indicator (+
CH2 scale factor Bandwidth limit indicator (By )

INVERT indicator (| )

(i) Scale factor format of CH1 and CH2

|-— V/DIV-—!

Probe indicator
10X probe: PlOX GND: -,-;-,—

1X probe UNCAL: >
or other: (Blank) X5 MAG: *

(Refer to item 8-(1)-(b)) X1 CAL: (Blank)

(ii) Scale factor format of A and B’ sweeps

f— goiv —b!

S el
>| 0 l 50puts 10
L ) B!
x1: (Blank) CH1: 1
x10 MAG: * ) CH2: 2
Trigger
UNCAL: > (A only) CH3: 3
source
CH4: 4
LINE: Ly

ALT: 1,

AC: v
DC: V
GND: V

} (A only)



(iii) Delay time

Delayed mode (INTEN, ALT, or B) : DLY

Delay time

' DLY! 112 35ns !

._________.¢

(a) The units becomes ‘DIV’ in the uncalibrated sweep
rate.
(b) A mark greater than ‘>’ is displayed on the left of
numerals in the NORM of B trigger MODE.
(c) When the A sweep rate is faster than B, the warning
‘DLY A<B’is displayed.
(iv) Measuring value of cursor and DVM

i) CURSOR mode

NOTE:
° (), (b), () ....... V1 and V2 indicate the measuring chan-

nels, V1 for channel 1 and V2 for channel 2.

° @) ... The units are displayed corresponding to the input
coupling, ‘mv’ or ‘v’ for AC, ‘mV’ or ‘V’ for DC.
ii) Units in DVM mode

DCV | ACVY FREQ

DVM measuring value | mV, V| mv,v,dB| Hz, kHz, MHz

DVM reference voltage | mV,V mv, v

Function Cursor menu Units
(a) V V1 and/or V2+/— mV (or V, m¥,v)
(b) AV AV1 and/or AV2+/—| mV (or V)
() AV% AV1 andfor AV2+/—| %
(d) AT AT +/— ns (or us, ms, §)
(e) AT% AT +/— %
(f) 1/AT 1/AT MHz (or kHz, Hz)
(g) PHASE PHASE +/— °

NOTE:
In the REL mode of DCV function, ‘A’ is displayed at the left

side of the numerals.
(b) How to apply various attenuation of the probe.

(1) Turn CURSOR/DLY POS control to the right (+) or left
(-) when pressing the AUTO button of MODE buttons.

For instance, when changing the scale factor from x1 to
x10 at 10 mV/DIV range, turn CURSOR/DLY POS con-
trol to the right (+) while pressing AUTO button of
MODE buttons. Then, the readout is changed from ‘10
mV/DIV’ to ‘0.1V/DIV’ and a multiplication mark
‘P10x’ is displayed. When changing from x10 to xI,
turn CURSOR/DLY POS control to the left (-) while
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pressing the AUTO button of MODE buttons.

Then, the readout will be changed from ‘0.1 V/DIV’ to
‘10 mV/DIV’ and a multiplication mark ‘PQx’ will dis-
appear.

(2) Basic triggering method.
Set the horizontal display mode switch to A. The oscillo-
scope will automatically set the A mode trigger.
When the display mode switch is set to ALT, INTEN or B,
A/B trigger switch alternately selects A mode trigger (main
sweep) or B mode trigger (delayed sweep).
The condition being selected by MODE, SOURCE, and
COUPLING is applied to either A or B the indicated mode
trigger.

(3) DC voltage measurement

(a) Observing measurement (Conventional method)

DC voltage (after shifting)

100% b4——4—++1—1A-
90% ¥ T
0 % 5
o
' <
|
10% 1T~

0%

N\ Zero level (reference line)
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Set the AC-GND-DC switch to GND and obtain the base-
line trace. Set the AC-GND-DC switch to DC and set the
VOLTS/DIV switch to obtain an optimum amplitude
waveform. Since the trace shifts by the amount of DC
voltage, the DC voltage of the signal can be obtained by
multiplying the shift by the indicated value of VOLTS/
DIV. When VOLTS/DIV is 50 mV/DIV, then 50 mV/
DIV x 4.2 =210 mV (However, if a 10 x probe is in use,
the true value of the signal becomes 10 times the value,
it will be SOmV/DIV x4.2x 10=2.1V.)

(b) GND reference function

To activate the cursor for GND reference, the CURSOR/
DVM lever must be set to the up position (CURSOR
mode). Press both GND REF and REF button. A
horizontal cursor indicating GND reference is always
displayed on the CRT. This GND reference function

GND reference function

CURSOR/DVM
E3 : CURSOR
AN LN GND REF:ON
/ A 3 , A REF :ON
P HTHHTH N
3 Ground
reference
10mv 3 0581 cursor




saves the conventional check of GND level in each
measurement. The GND reference cursor interlocks with
the signal and POSITION control rotation. The GND
reference function is available for Channel 1 and Chan-
nel 2.

NOTE:

o When the ground level is off the screen, the GND
reference cursor will blink as a warning indicator.

o In the QUAD VERT MODE and in the ALT hori-
zontal display mode, the GND reference cursor is
not display.

(c) V cursor measurement

To activate cursor measurement, the CURSOR/DVM
lever must be set to the up position (CURSOR mode).
Press both the GND REF and A buttons, two horizontal
cursors appear on the CRT.
Position the reference cursor of the alternate long and
short dash line by rotating the POSITION control and
the delta cursor of the dotted line by turning the
CURSOR control, the voltage from ground is dis-
played with the cursor menu “V” on the upper side of
the CRT. The polarity of the voltage corresponds to the
two cursor positions;

+: Delta cursor is located on the upper side of

the reference cursor.
-:  Delta cursor is located on the lower side of
the reference cursor.

V cursor measurement

for the voltage from ground

ViF +450mV CURSOR/DVM
3 v
E :CURSOR
31NN ono rer: on

t 4 & i ON
-l n

N\ Delta cursor

Ground
reference
cursor

1omy F o05us1
o L 1

Clockwise turn of the CURSOR control moves a cursor
to the upper side; counterclockwise turn moves it to
lower side. Turn the CURSOR control, holding it down
for fast responce.

NOTES:

GND reference cursor measuring function is available for
Channel 1 and 2, but this function is available only for
Channel 1 in the dual trace mode.

In the QUAD VERT MODE and the ALT horizontal dis-
play mode, the GND reference cursor measuring function is
not available. A word ‘UNCAL’ is displayed instead of a
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measuring numerals in the UNCAL mode of vertical deflec-
tion factor.

In the ADD VERT MODE, the V cursor measuring function
is available if Channel 1 and Channel 2 are the same range.

o When the ground level is off the screen, the GND reference
cursor will blink as a warning indicator.

(d) DVM measurement

To activate the DVM function, the CURSOR/DVM lever
is required to be set to the DVM side. Press the DCV
and NORM buttons and CHI input coupling to DC. The
DC voltage of the signal applied to Channel 1 will be
displayed on the upper side of the CRT.

NOTE:

© When the CHI input coupling is AC, a question mark ‘?” is
displayed.

o DC drift may be cancelled by placing the CH1 AC-GND-DC
function switch into GND.

o The DVM function is not available in the single sweep mode
or for the signal exceeding the screen.

(4) AC voltage measurement
(a) Observing measurement (Conventional method)

The measuring method is same as [3] — (a) “DC voltage

measurement’’, but there is no need of matching the
zero level with the scale line. Position the baseline trace
for easy observation. When magnifying a small-ampli-
tude signal superimposed on a high DC voltage, set the
AC-GND-DC switch to AC. The DC component will be
blocked, therefore it is possible to increase the sensitivity.
When one division represents 1 Vp-p, five divisions
equal to 5 Vp-p.

100% ZNFA T LR
90% J T ) !
/ AN =
'\ N “
N
)07/ W N N N N R R A O
0%

(b) AV cursor measurement

To activate the cursor function, the CURSOR/DVM
lever switch is required to be set to the CURSOR position.
Press the V button, and two horizontal cursors appear on
the CRT. Set the reference and delta cursor to a position
to be measured by pressing the REF or A button and
turning the CURSOR control. Then, the voltage between
the reference cursor and the delta cursor is displayed
with the cursor menu “AV’’ on the upper side of the
CRT. Pushing and turning of the CURSOR control
moves it faster.



When pushing both the REF and a buttons, the cursor
function is in TRACKING mode. Two cursors move
simultaneously by turning the CURSOR control.

NOTE:

AV cursor measurement is available for Channel 1 and
Channel 2. But this function for the Channel 2 is available
only in CH2 VERT MODE.

In the ADD VERT MODE, the V cursor measuring function
is available if Channel 1 and Channel 2 are the same range.

aV% cursor measurement for an over shoot

a1E +6a0mV CURSOR,/DVM
:CURSOR

V : ON
b - REF: ON
A\ (a 1 ON)

AV

Y. .t
HHEH

Delta cursor

Reference cursor

20my 3 |o2ms1
ES 1

(c) DVM measurement

To activate the DVM function, the CURSOR/DVM lever
switch is set to the DVM position, and input coupling to
AC. Press both the ACV and NORM button, AC voltage
of the signal applied to Channel 1 is digital-displayed on
the upper side of the CRT.

NOTE:
o The unit becomes ‘mV’ or ‘V’. When the deflection factor

of the Channel 1 is uncalibrated, a word ‘UNCAL’ is
displayed instead of the numerals.

The ACV measurement is accurate only for a sine wave. Re-
fer to item 8-(16).

When a message ‘OVER RANGE’ is displayed, make a
signal smaller in the screen by changing the VOLTS/DIV
range.

(5) Amplitude ratio measurement

(a) AV% cursor measurement

This cursor function is effective to measure the ampli-
tude ratio which is based on 5 DIV (=100%), especially
for overshoot measurement, etc. To activate the cursor
function, the CURSOR/DVM lever is set to the
CURSOR position. Press the V button and the horizon-
tal cursors appear on the CRT. The amplitude of the
square waveform as shown below requires a 5§ DIV
display by rotating the VAR control. Position the
reference cursor to a 100% amplitude by pressing the
REF button and turning the CURSOR control. Posi-
tion the delta cursor to overshoot point by pressing the
A button and turning the CURSOR control. Then, the
amplitude ratio between the reference cursor and the
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delta cursor is displayed with the cursor menu “AV”’ on
the upper side of the CRT.

Pushing and turning of the CURSOR control moves it
faster.

aV% cursor measurement for an over shoot

aViE 25 % Delta cursor

12(& 3 — Reference cursor

54iv=10%CcURSOR/DVM

HHHT

:CURSOR
V ! ON
L0% ] CH1 UNCAL:ON
0% - F--<d4-f | reF: oN
>20mv F 20 (&t oM

NOTE:

o AV% cursor measurement is available for Channel 1 and

Channel 2. However, this function only operates for
channel 2 in the CH2 VERT MODE.
In the ADD VERT MODE, AV% cursor measuring func-
tion is available if Channel 1 and Channel 2 are not the
same range, or Channel 1 and/or Channel 2 are/is in the
UNCAL mode.

(b) DVM measurement

This measurement is effective to compare the amplitudes
of two signals.

Apply an input signal from a circuit to Channel 1. Press
both the ACV and NORM buttons and measure in the
setting. Then, push the REL buttons. This will cause to
input signal to be memorized as the reference at 0 dB.

Apply an output signal from the circuit to Channel 1.
The ratio of the output to the input, circuit gain, will
be displayed in dB on the upper side of the CRT.

Push the NORM and REL buttons simultaneoursly.
The reference voltage will be displayed on the upper
right side of the CRT.

NOTE:
The REL mode measurement is not available among the
different VOLTS/DIV ranges. For example, if taking the
reference at 5 mV/DIV range, it can not be compared with
the signal measured at 10 mV/DIV range.

(6) Frequency and period measurement
(a) Observing measurement (Conventional method)

The below illustration shows one period of time between
A and B, which represents 2.0 DIV.
When the sweep time is 1 ms/DIV, the period is given by
1 ms/DIV x 2.0 = 2.0 ms
=2.0x 1073
Accordingly, the frequency is
1/(2.0x 1073) = 500 Hz



100% Clockwise turn of the CURSOR control moves a cursor
90% —7\ I 7.\ S to right side; counterclockwise turn moves it to left side.
JAAVTAATAANTAANNANY Push and turn the CURSOR control moves if faster.
When pushing both the REF and delta buttons, the
L e e A O cursor function is in TRACKING mode. Two cursors
0% move simultaneously by turning the CURSOR control.
Time ,1. Time B AT cursor measurement for a period
arF +377ms CURSOR/DVM
(b) AT cursor measurement : , [CURSOR
To activate CURSOR measurement, the CURSOR/DVM ‘/N 4 T - o
lever must be set to CURSOR. Z 1IN ONZT
Press the T button, and two vertical cursors appear on H
the CRT. et
Set the reference and delta cursors so they appear on the — v

Reference cursor ~ Delta cursor
positive or negative edge of the one period by pressing

the REF or A button and turning the CURSOR control.

The time difference (AT) between the reference and NOTE: ) ) )
delta cursors will be displayed on the upper side of the In ALT or X-Y operation of the horizontal display mode, the
CRT. AT cursor measurement is not available.

The positive or negative polarity corresponds to the two

cursor positions; (c¢) 1/AT cursor measurement

+:  The Delta cursor is located on the right side of To activate cursor measurement, the CURSOR/DVM
the reference cursor. lever must be set to CURSOR.

- The Delta cursor is located on the left side of Push both the V and T buttons and two vertical cursors
the reference cursor. will appear on the CRT.
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When the two cursors are superimposed at two edge is more than 1 division at 0.12 kHz to 50 MHz and more

points of the one period waveform by the CURSOR than 2 divisions at 50 MHz to 99.9 MHz.

control, the reciprocal number of delta-time between

two cursors is displayed on the upper side of the CRT. NOTE:

Push and turn of the CURSOR control moves it faster. The frequency counter may miscount for the small duty cycle

pulse and the small amplitude signal.

l/AT cursor measurement for frequency (7) Time difference measurement

yord ozl CURSOR DV (a) Observing measurement (Conventional method)
3 ViON}, riow Select a “SOURCE” for the reference signal when meas-
LI IV B uring the time difference between two signals. Assume
— =Tt a pair of pulse trains are displayed as shown in (a), with
E CHI selected as the trigger source. A signal delay appears
somv F | 2ms2

Reference cursor  Delta cursor el

cHl - L
NOTE: cHa | -
In ALT or X-Y operation of the horizontal display mode, the RS \fa)
VAT cursor measurement is not available. g CH1 -, CH1

(d) DVM measurement

To activate the DVM function, the CURSOR/DVM
switch must be set to DVM. Push in the FREQ button.
The frequency of the Channel 1 signal digitally display-
ed on the upper side of the CRT.

The required amplitude to measure in the FREQ mode (®) ©

Time
difference




between CH1 and CH2 (b). The delay time is measured
between the 50% amplitude points on both pulse leading
edges. Accuracy of the reading will be based on the

Press the T button and two vertical cursors appear on
the CRT. When the two cursors are placed at two
measuring points on the waveform by the CURSOR

control, the time difference (AT) between the two
cursors is displayed on the upper side of the CRT.
Push and turn of the CURSOR control moves it faster.

amplitude displayed for each pulse train. Therefore, the
attenuators for CH1 and CH2 should be set to the same
voltage settings. Care should be taken in selecting the

starts with B and advances to C,D, E,F, ... .and allows
AT cursor measurement for time difference

screen (c).
T304 CURSOR/DVM
— :CURSOR
f 3 T : ON
E REF: ON
Time 5 :. (& & ON)
difference Equalize difference o i |
amplitudes e 3
_____ = by VAR v
(a) Equal amplitude (b) Suerposition 05V /] 0mV g 20s

measuring method measuring method Reference cursor Delta cursor

<CAUTIONS>

Proper circuit termination is required since high frequency
components of the square wave are present. Therefore, use of
correct probe or coaxial cable is necessary, with the ground
lead kept as short as possible.

NOTE:
In the ALT or X-Y operation of the horizontal display mode,
the AT cursor measurement is not available.

(8) PHASE cursor measurement
(b) AT cursor measurement

To activate AT cursor measurement, the CURSOR/DVN.
lever must be set to CURSOR.

This cursor function is used to the measure the phase
difference of two signals, whose period is set to 5 DIV
(360°). To activate cursor measurement, the CURSOR/
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Reference cursor

DVM lever must be set to CURSOR. Press the T button,
and two vertical cursors appear on the CRT. A one period
signal shown below is set to 5 DIV by pulling and rotating
the PULL SWP VAR control.

Set the two cursors at the measurement points selected on
the one period waveform by pressing the REF or the A
buttons and turning the CURSOR control. The phase
difference between the two cursors is displayed on the
upper side of the CRT. Push and turn of the CURSOR
control moves it faster.

PHASE cursor measurement

T T
[PHASE F+285°
3
div=360F

CURSOR/DVM
:CURSOR
V:iON .
/ T:ON} 1/T:ON
, ‘ A REF: ON
T (A ton)
SWP VAR:ON

- oo

Delta cursor

¥ E I
10mv 10mv ¥ >5ms2

NOTE:
In the ALT or X-Y operation of the horizontal display mode,
the PHASE cursor measurement is not available.

(9) Rise time and fall time measurement
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(a) Observing measurement (Conventional method)

To measure the rise time, attention must be observed

to measurement error. The following relationship exists
among the rise time Trx of the waveform to be measured,
the rise time Trs of oscilloscope, and the rise time Tro
displayed on the screen.

Trx? + Trs? = Tro?

When the rise time of the pulse going to be measured is
sufficiently longer than the rise time of the oscillos-
cope (less than 3.5ns in our case), measurement error
caused by the rise time of the oscilloscope can be
neglected. However, if both are close each other, meas-
urement error may be caused.

The true rise time is given by

Trx=+/ Tro® - Trs?

In a circuit free from waveform distortion such as over-
shoot and sag, the following relationship is established

between the frequency band and the rise time.
fc x tr=0.35

where, fc : Frequency band (Hz)
tr : Rise time (s)

The rise time and fall time are determined by the time
elapsed between the 10% to 90% values of pulse width.



(b) AT cursor measurement

To activate cursor measurement, the CURSOR/DVM
lever must be set to CURSOR.

Square waveform amplitude requires to be set to 5 DIV
from 0% to 100% on the CRT as shown below by rotat-
ing the VAR control and the vertical POSITION control.
Push the REL or delta buttons and turn the CURSOR
control for setting a cursor at a 10% point of the leading
edge (or trailing edge) and the other cursor at a 90%
point of leading edge (or trailing edge). .

Then, the rise time or fall time between the reference
and delta cursors is displayed on the upper side of the
CRT.

AT cursor measurement for rise (fall) time

- 1 T
ATF +21.7ns CURSOR/DVM

wx| F-F-H-Fas :CURSOR
0% 3 T:ON
k2 REF:ON

k3 5div=100% .
Bttt (O 10N

HHHTHH

P L )
FTTIEVN, S

10% [ - < |5 S D Sy Ny
0% 1 A3
v } I 20ns1

7
Reference cursor Delta cursor

NOTE:
In ALT or X-Y operation of the horizontal display mode,
the A T cursor measurement is not available.

(10) & T% cursor measurement for duty cycle

To activate cursor measurement, the CURSOR/DVM lever
must be set to CURSOR. Press the T button, and two
vertical cursors appear on the CRT.

One period of square waveform must be set to S DIV,
corresponding to 100%, on the CRT as shown below by
pulling and rotating the PULL SWP VAR control.

Push the REL or delta buttons and turn the CURSOR con-
trol for setting the reference cursor at the leading edge and
the delta cursor at the trailing edge. Then, the duty cycle
between the two cursors is displayed on the upper side of
the CRT.

aT% cursor measurement for duty cycle

T
AT%F +449%

Reference cursor E CURSOR/DVM
£ :CURSOR
Delta cursor 3 TioN

¥ REF:ON
E " (A :0N)
HH
£ SWP VAR:ON

isdiv=100%'.
42 3

zom l ::)lﬂus]
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NOTE:
In ALT or X-Y operation of the horizontal display mode, the
A T% cursor measurement is not available.

(11) Single-shot signal measurement

Single sweep is conveniently used in signal photography and
waveform measurements of irregular repetition (such as
impulse waves, sound waves, switching noise).
[Test measurement]
Press the NORM button for the A trigger MODE. Apply
a signal or repetitive waveform equivalent to a signal to
a channel, and trigger it by rotating the LEVEL control.
Then push the SGL button and confirm that single
sweep is executed.
Remove the vertical axis input signal by setting the
AC/GND/DC switch to GND. Press the SGL button and
confirm that the READY indicator lights up. Apply the
signal to be observed. After the single sweep, the
READY indicator goes off.
Since single sweep is executed by changing the trigger
level, even if no signal is supplied, do not rotate the
trigger LEVEL control after pushing the SGL button.

(12) Triggering method
(a) Alternate triggering

Press the buttons CH1 and CH2 of SOURCE at the same
time. When both signals of Channels 1 and 2 which are
out of sync, a stabilized alternate waveform is obtained
in the alternate triggering (ALT) mode. Both the LEDs
CH1 and CH2 light up.

NOTE:

Trigger coupling is automatically set to the DC mode in
the alternate triggering mode.

When the VERT MODE setting is changed from the ALT
mode to the other modes, the trigger source is automatically
set as follows.

VERT MODE SOURCE
ALT — CHI CH1
ALT — CH2 CH2
ALT — CHOP CH1
ALT — ADD CH1

(b) Triggering of complexed waveform

In the case shown in Fig. (a) where waveforms greatly
different in amplitude, the waveform is doubled if the
trigger level is not set properly. In the case where the
trigger level is selected by line Y, two wave will appear,



one starting with A and advancing to B,C,D,E,F,.... (c) TV trigger

and the other starting with E and advancing to F, G, H,

I..... , will appear alternately on the screen. They will @ On the image waveform of TV
be doubled as shown in Fig. (b), for which no triggering

can be taken. Video signal

In such a case, rotate the LEVEL control clockwise until
the trigger level comes to Y’ line. Then the waveform on MW“W (Hmmmmumﬂ]ﬁ
the screen becomes the one as shown in Fig. (¢) which
starts with B and advances to C,D, E, F, . . . . and allows A
IH 5

synchronization. Synchronizing ~ (Horizontal)
signal pulse f— 1V (Vertical) ———————————=
(SYNC pulse)
B/ H /™ N/ , : : L
C I 0 Y’ Trigger level In video work complexed signals containing video
A S 2 . S ; X > 5 Yy setting line signal and sync signal are often measured.

(a) Signal waveform

@ Operation
M /\/—\/\/\ To observe vertical signal  To observe horizontal signal

(b) When the trigger (c) When the trigger
setting level is Y setting level is Y’
Synchronization of complexed waveform i Il

TRIG] MODE:TV-V TRIG| MODE: TV-H

(NOTE) This oscilloscope synchronizes with only
(=) synchronizing signal.
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Since the sync pulse of video signal is generally (-),
SLOPE is automatically set to (-) by setting
COUPLING to TV-V or TV-H.

Trigger level operation is not required in the TV
mode.

NOTE:
TV mode auto-triggering is not available for (+) sync whose
video signal is inverted.

(13) Operating procedure of delayed sweep

Delayed sweep is used to magnify and observe any protion
of a complexed waveform in the horizontal direction. There
are two kinds of delay sweeps, one is AUTO delay sweep
(continuous delay sweep) and the other NORM delay sweep
(triggering delay sweep). These are selected by the B trigger
MODE switch. Usually, the instrument is used in AUTO
mode.

Although the AUTO delay sweep is easy to operate, the
maximum magnification factor is limited to a few hundred
times by delay jitter. On the other hand, since no jitter is
generated in NORM delay sweep, this sweep has the feature
to increase the magnification factor. The magnification
factor is limited by the brightness of CRT to a few thou-
sand times.

For setting of delay time, the CURSOR/ DVM lever
must be set down (DLY POS mode).

(a) AUTO (Continuous delay sweep)

Effect triggering by A sweep and set the switches as
follows.
Horizontal display : ALT (or INTEN)

mode

A TIME/DIV : As desired

B TIME/DIV : Set B TIME/DIV at a faster sweep
time than the one set by A TIME/
DIV

A/B :B

B TRIG MODE : AUTO

The high brightness portion of A sweep will appear
(if not, adjust INTENSITY a B).

Turn the DLY POS control, and the high brightness
portion will move continuously. Push and turn of the
DLY POS control moves if faster. Bring this high bright-
ness portion to the position desired to be magnified.
Then, the high brightness portion is magnified to occupy
the full area of the screen. (When the horizontal display
mode is set to INTEN, it is required to change the mode
from INTEN to B.)



e Bright portion

]

The time from a starting point of A sweep to that of the
brightness portion is displayed on the upper side of the
CRT. The sweep time is given by the B TIME/DIV.

NOTE:

The LEDs of SOURCE and COUPLING for B trigger do not
come on in the AUTO mode of B trigger, since the SOURCE
and COUPLING are of no effect.

In the AUTO mode of B trigger, the startpoint of B sweep is
set by the DLY POS control.

(b) NORM (Triggering delay sweep)

Effect triggering by A sweep and set the controls as
follows.

Horizontal display : ALT (or INTEN)

mode

A TIME/DIV : As desired

B TIME/DIV :Set B TIME/DIV at a faster
sweep time than the one set by
A TIME/DIV

A/B :B

B TRIGGERMODE : NORM

SLOPE : Select (+) or (-) by the SLOPE
switch.

Rotate the B trigger LEVEL control, the high brightness
portion of A sweep appears. (This state is called the
B-triggered state.) Rotate the DLY POS control, the high
brightness portion moves to the next peak. Bring this
high brightness portion to the position desired to be
magnified by using DLY POS control and B trigger
LEVEL. Then the high brightness portion is magnified
to occupy the full area of the screen. (When the display
mode is set to INTEN, it is required to change the mode
from INTEN to B.)
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The sweep time is given by the B TIME/DIV. In the
NORM mode, a mark greater than ‘>’ is displayed or the
left side of the delay time numerals.

(c) ALT sweep

The ALT sweep function alternately displays main
sweep (A) and delayed sweep (B) on the CRT.

The below figure shows the display in the ALT sweep
mode.

= CH1 B sweep
A AA/ A CH1 A sweep
_1 _JCH2 B sweep
CH2 A sweep
]

A sawtooth waveform is applied to Channel 1 and
a square waveform to Channel 2 in this case.

The B sweep trace can be moved up to about four
divisions above the A sweep trace for the conveni-
ence of observation by the A/B SWP SEP control.
By pressing the QUAD button in the ALT sweep mode,
four more traces, eight traces in total, appear on the
CRT. Thelater four traces are A and B sweeps of Channels
3 and 4.

NOTE:

Since traces are alternately displayed in the ALT sweep mode,
flicker can occur in the slow sweep rate.

To avoid this, set the TIME/DIV switch to the 0.2 ms/DIV or
higher.

(d) Delay sweep in TV mode

i) In the TV-V mode for the A trigger COUPLING,
the B trigger COUPLING is automatically set to
TV-H.

The B COUPLING cannot be set to TV-H indepen-
dent of A trigger.

ii) In the TV-H mode of A trigger, the B trigger MODE is
automatically set to AUTO.

(14) Comment display
(a) Display specifications

i) Number of line: 1 line (Can be displayed in any
specified vertical locations
of 6-line on the CRT)

Number of characters: 30 characters maximum
Kind of characters:
Figures: 0,1,2,3,4,5,6,7,8,and 9
Letters: A, B,C, D, E,F,G,H,I,J,K
M,N,0,P,Q,R,S, T,U, V,
X,Y,and Z

3 5

L
W,



Symbols and others:
. i(space), * (period),:, —, 1, {, <, =,
/,+, <, > m,n,u, Kk, s,2, % .
(delta), d, i, v, ° (degree), o, and X
ii) Display location
The CRT provides eight lines for display, however,
available lines for the comment display are six exclud-
ing the top and bottom lines, The comment can be
set in one line among the six lines.
The top and bottom lines are respectively used to
display the measured values and set values.

1st line DLY 0.500 us . ... & For measured
2nd line values display
3rd line

4th line For comment
S5th line display

6th line

7th line

8th line P10x ImV+.... & Forset

values display

Fig. 8-1 Comment display location

(b) Comment display method

i) Display setting..........
In the TRIGGER mode, press both the [A] and
buttons simultaneously to set the comment display
mode, then a blinking cursor will appear on the CRT.

ii) Cursor
A cursor “—” (underline) blinks to show the next
display/input position.

iii) Figures andE] (period) display
Figures and period can be displayed by the @ to
@ , andD buttons. When the button is pressed, the
selected figure or period is registered as a comment,
and the cursor is shifted right by one column.
Example:

L—— Cursor Press the button .

1984—  ------ Figure 4 will be displayed.

iv) Letters symbols, etc.
Letters, symbols, etc. can be selected and displayed by
the or button. When on of the buttons con-
tinues to be pressed, character is changed one after
another.
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When is pressed, displays are made in the sequence
of A, B, C....When the last character “—” is displayed,
the first character “A” will replace “—” in the next
sequence. When is pressed, displays are made in
the reverse sequence of > , < , | . ... When A is dis-
played, will be next displayed.

Character display sequence is shown below:
A,B,C,D,E,F,G,H,I,J,K,L,M,N,0,P,Q,R,S, T,
UV, WX Y, Z, (space), d,i,k,m,n,o0,s,v,z,
W, & (delta), +, -, %, /,:,<,>,%, ° (degree), t, 4, <, .

After displaying a letter or symbol by the or
button, press the button to register the selected
character as a comment and to shift the cursor right by
one column,

Start point at the system resettin,
— p Y g

*NOTE 1:

Character pointer means a character which is to be registered
when pressing the button.

For example, when selecting a letter after registering letter X,
press the button to select Y or press the to select
W. In this time, X is masked. To select X again, press the

or button.
Character pointer (to be masked
l7 after pressing the button.)

1
[wix[v]
1 !

Press the button Press the button.

v) Space display
To display a space by a method other than that of Item
(b)-iv) , press the button before displaying a
character.
Example:

1984 _

Cursor
Press the button. 1984{;.3_.
Space



vi) When the cursor is on the rightmost position

In the case that the cursor is on the rightmost position,
display a character on the rightmost position, and the
whole comment is shifted left by one column to register
the character. (See Example 1.)

However, if a character other than a space is on the
leftmost position, any characters cannot be displayed.
(See Example 2.)

[Example 1:]

SAMPLE-—
Display A.- - - - = - - - SAMPLE- A Rightmost
Press the button. - - SAMPLE'A_\
Cursor
[Example 2:]
30 columns Rightmost

V4 Y

{984 . « - SAMPLE-£
Leftmost Any characters cannot

Character other than D displayed here.

a space

vii) Comment display location shift

Comment can be respectively shifted down by one line,

and right and left by one column by the ,
and ,and and buttons.

When the comment is shifted to the 7th line, it is next
shifted to the 2nd line.

When the cursor is on the rightmost position, the com-
ment cannot be shifted right.

When the top character of the comment is on the left-
most position, the comment also cannot be shifted left.

viii)) Comment correction

Press the button to shift the cursor left by one
column and to delete the character presented at that
new position of the cursor, and then display a desired
character. (Excluding the case that the cursor is on the
leftmost position)

ix) Character continuous change

Letters, symbols, etc. can be continuously changed one
after another by holding down the or button.
As for other character display, select and display char-
acter one by one.

x) Confirmation of comment display

Since buttons in the TRIGGER/CHARACTER section
do not light up when they are pressed, confirm that the
correct comment is displayed on the CRT.
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xi) End of comment display mode

Press the button to terminate the comment dis-
play mode, to set the TRIGGER mode and to display
A-trigger setting conditions.

(c) Comment storage and system resetting

The last comment and its display location is registered
until the system resetting is performed. (To perform the
system resetting, holding down the AUTO button, pull
the PULL INITIAL SET (DLY POSI/CURSOR) control.)

* System resetting is as follows:
@ Comment display:
© Comment: Nothing
O Cursor: Sixth line, 21st column (for date
display)
O Letter selection: Begins with A
@ Trigger setting:

A-trigger B-trigger
© SLOPE: +
© MODE: AUTO AUTO
o SOURCE: CH1 —
o COUPLING: AC N—
o A/B A —_—
@ Probe selection: x10

(d) Comment display procedures

COUPLING
AC BS

CHR ALT

+ —>}aewp FoHitoc pe J

=] =0 E=ne

SLOPE MODE SOURCE

_ e}-s 7 }-cms TVH 9

ol (== =

L———AUTO 4 CH3 5 1TV

NORM1 CH4 2 kHF-REJ 3
(= =1 (=]
SGL O LINE 'I-LF-REJ WR

(===

Fig. 8-2 Buttons for com-
ment display

(TRIGGER/CHARACTER
section)

(Figures on each button
are correspond to those of
the procedures shown
right.)

[a onLY

o Press both and
buttons simultaneously.
9 Display characters by @
to @, (3, , and
buttons.
For display correction,
press the button.
Register letters, symbols,
etc. displayed by pressing
the button.
e Move the comment to the
desired line by pressing
the [{ | button.
6 Shift the comment to the
desired column by press-

ing the E] and ,
or [@ buttons.

@ Press the button

to terminate the comment

display mode and to set
the TRIGGER mode.




(¢) Comment display example

i

iii)
iv)
v)

vii)
viii)

X)

xi)

A comment display example according to the procedures
described in (d) is shown below:

Desired comment: 1984/12/20 SAMPLE-A

Press both and buttons simultaneously. (Com-
ment display mode start)

Press the , @ , ,and buttons.

Select [ by pressing the button, and press the
button.

Press the and buttons.

Press the button once to select /, and press the
button.

Press the ZI and @ button.

Press the E button once to display a space.

Select S by pressing the button, and press the
button. Display and register A,M,P, L, and E by
the same procedure as S.

Press the button until the comment is moved to the
desired line.

Holding down the button, press the button
until the comment is shifted to the desired position.
Press the button.

Refer to Fig. 8-3 “Example of comment display™.

+0.1154s

[l
. |

f—‘ﬂ.
CH1-§) ~CH2

1\

) &

10.5us2

1/AT
|

15.74kHz

k+--+1 FIELD

SO R

T T
10ps2
P

AV

T
+3.8%

-
1984./12/20:

SAMPLE-A

>P0m& I

+ t
20ns1 [
s n

Fig. 8-3 Example of comment display
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(15) Initial setting * System resetting is as follows:

In case of abnormal AC power or something the micro- @ Comment display:
processor built in the oscilloscope can malfunction pulling o Comment: Nothing
the CURSOR/DLY POS (PULL INITIAL SET) control out o Cursor: Sixth line, 21st column (for date display)
makes the microprocessor initial set condition or turning o Letter selection: Begins with A
Power switch off and on will restore operation. (2) Trigger setting:
A-trigger B-trigger
System reset function o SLOPE: +
All the functions of the oscilloscope can be returned to o MODE: AUTO AUTO
initial setting by the system reset function. Pull the o SOURCE: CH1
INITIAL SET control as pushing the AUTO button of o COUPLING: AC

TRIGGER MODE so that the function is executed. o A/B A _
@ Probe selection: x10



(16) List of cursor functions

OPERATION
Function | CSR | GND Control for | cyreor| . | Measurementand | Inhibiti
DVM| REF| V | T |REF| o | Others | cursor |'mendf|Units| TCSGoRy etting®
positioning
CH1 Position .
Displays GND REF
1 |GND REF| Up | ON |OFF|OFF| ON |OFF — P ay
P CH2 Pesition cursor. (V&ajggm
CH1 Position Measures the voltage | (H- MODE)
or . Vi m‘)’ with r;spect to G %Ie-;f
2 A4 Up | ON |OFF|OFF|OFF| ON CH2 Position v2) m¥ cursor. NOTE 4.
CURSOR v
3| av | up |OFF|ON |OFF CURSOR | AVL | my | Msasures fhe orase
* * a
“ P @v)| V| dREF cursor. | (v MODE)
€
CH1 VAR & — REF 100 [%] | NOTE4.
4| av% | Up |OFF| ON |OFF| * | = CH2 | CURSOR |AVLI| 4 v x 100 (%]
° P VAR @V 7 | (3 div = 100%)
": Measures the time
5 aT Up |OFF|[OFF| ON | =* * CURSOR aT ‘r;s between delta cursor
s | and REF cursor
6 T% Up |OFF|OFF|ON| * | * |SWPVAR| CURSOR T | % AS_d%EF x 100 [%]
aT% 4 A > | (5 div=100%) (HAI}!?DE)
Hz | Measures the reciprocal XY
71 1/aT Up |OFF|{ON |ON | = * CURSOR 1/aoT | kHz | number of delta time
MHz | between two cursors.
- REF ,360°
8| PHASE | Up |OFF|ON [ON | = * [SWPVAR| CURSOR |PHASE| o iv X
(5 div=360")
NOTE:

(1)  =:select the REF and A buttons corresponding to the cursor to be moved.

(2) Cursor menus V1 and A V1 are for Channel 1, and V2 and A V2 for Channel 2.

(3) When any of the GND REF, V, T buttons is not depressed, no cursor appears.
In the other combinations which is not shown in the list, a question mark *?” is displayed.
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(4) Inthe ADD VERT MODE, (“V 12” is displayed for cursor menu.)

@

®
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When CHI1 and CH2 are the same range, GND REF, V, and AV cursor measurement
are available.
When the ranges of CH1 and CH2 are different,

GND REF : available

\" : disabled, ““ ? ” is displayed.

N : percentage is displayed.

When CH1 and/or CH2 are/is in the UNCAL mode,

GND REF : available

A" : disabled, “UNCAL” is displayed.
N : percentage is displayed.



(17) DVM-:ACYV mode measurement

In the DVM ACV measurement mode, V-1100A measures the average of the signal and displays r.m.s. for a sinewave signal. There-
fore, signals except a sinewave are not measured accurately.
The relationships of some signals except a sinewave and its displayed numerals are shown below.

. . Peak
Input signal Display RMS. to peak 0 to peak Average
PK J_
Or\J Peak to peak 1.00 1.000 2828 1414 0.900
0T
a4
Pl;m Feak to peak 1.00 1.000 1414 1414 0.900
aVWal Peak to peak 1.00 1.414 2.828 2828 0.900
0 T ’
PK 4
0 Peak to peak 1.00 0.900 1.800 0.900 0.900
I_ -
i
PK k 1.00 1.272 1.800 1.800 0.900
0 I | | | I:%gktopea
(50% duty) D:E/Y
PK 1.00 0.9D% 0.9/D 0.9/D 0.9/D
Peak to peak
02”-‘17{1‘ B
PK -+
0 ,\/ Peak to peak 1.00 1.038 3.600 1.800 0.900
-
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9. SPECIFICATIONS

® CRT
Configuration and useful screen

Accelerating potential
External intensity modulation
Trace rotation
Scale illumination

o VERTICAL DEFLECTION
Sensitivity

Bandwidth

Rise time

Delay line

Input coupling
Input impedance

58

6-inch rectangular screen with internal graticule; 8 x 10 DIV (1 DIV = 1 ¢m), marking for measure-
ment of rise time.

18 kV

DC to 3.5 MHz, maximum input voltage 20V (DC + peak AC)

Present

Variable

<CH1 and CH2>
5 mV to 5 V/DIV In 10 calibrated steps +2% (at +10 to 35°C), x 5 1 mV/DIV, 2 mV/DIV 4%,
continuous variable control between steps at least 1:2.5 (with UNCAL displayed)

<CH3 and CH4>
0.1 V/DIV, 0.5 V/DIV $2% (at +10°C to 35°C)

<CH1 and CH2>

DC to 100 MHz (-3 dB) reference 8 division (bandwidth may be limited to 20 MHz by bandwidth
limit switch)

DC to 15 MHz (-3 dB) reference 8 division at 5 x magnification.

<CH3 and CH4>

DC to 100 MHz (-3 dB), reference 8 division

3.5 ns, 24 ns at x5 magnification
Permits viewing leading edge of displayed waveform.

<CHI and CH2> AC-GND-DC, <CH3 and CH4> AC-DC
Direct: 1 M2 approx. 28 pF  using probe: 10 MS2, approx. 12 pF



Maximum input voltage
Display modes

Quad mode

Polarity switching

X-Y operation

Dynamic range
Common-mode rejection ratio

HORIZONTAL DEFLECTION
Time Base A

Time base B

Accuracy

Display modes
Delay time jitter
TRIGGER A AND B
A trigger modes

A trigger source

A trigger sensitivity

400 V (DC + peak AC at 1 kHz)

CH1, CH2, (normal or invert) ALT, CHOP (approx. 250 kHz), ADD, QUAD

Permits positioning independently

+ or - (CH2 only)

CH1: X axis, CH2: Y axis, Sensitivity: 5 mV/div to 5 V/div (1 mV/div at x5 magnification
bandwidth: DC to 2 MHz (-3 dB), phase error 3° or less from DC to 1 MHz.

8 DIV or more

At least 20 dB at 20 MHz

20 ns/div to 0.5 s/div in 23 calibrated steps, 1-2-5 sequence.

x10 magnifier fastest sweep rate to 2 ns/DIV. Uncalibrated continuous control between
steps 1: <2.5.

20 ns/div to 50 ms/div in 20 calibrated steps, 1-2-5 sequence.

x10 magnifier fastest sweep rate to 2 ns/DIV.

+2% or less (at +10°C to 35°C). Additional error for magnifier +2%

A only, Alternate, A intensified by B, B Delayed

Better than 1:20,000

Automatic, Normal (For signals below 30 Hz), Single sweep, TV-V, TV-H
A : CHI1,CH2, CH3, CH4, ALT (CH1, CH2), LINE

DC to 20 MHz 20 MHz to 100 MHz
CH1 and CH2 0.3 div 1.5 div
CH3 and CH4 0.5 div 1.5 div
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A trigger coupling AC, HF Rej, LF Rej, DC

A trigger slope +or -
A trigger variable holdoff Adjustable control permits a stable triggering of repetitive complex waveform
B trigger modes Automatic, Normal (CH1, CH2, CH3, and CH4)
B trigger source CH1, CH2,CH3, CH4
B trigger couple AC,DC
B trigger slope +or -
TV trigger (-) sync pulse more than 1 div
e READOUT FUNCTION
Panel setting displays Vertical axis : V/DIV (CH1 and CH2 only), INVERT, ADD, BW LIMIT 20 MHz, UNCAL, MAG

(converted value), Input coupling (CH1 and CH2 only)
Sweep rate : S/DIV, UNCAL, MAG (converted value)

Others : Delay time, Trigger source
Cursor readout \% : A—GND
functions AV : Ao —REF

AV% : —A-g—dRigE x 100 [%]

AT : o—REF

1/AT : A—REF

AT% : —A—;—%ﬁ x 100 [%]

PHASE  : Degree (5 div = 360°)
GND, REF function Displays GND reference cursor of CH1 and CH2
Digital measurement CH1 only
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Functions

DVM DC Voltage : Corresponds to the screen
AC Voltage : 50 Hz to 10 MHz [Conversion method : Average measurement
(rms value is calibrated for a sinewave signal)]
Frequency Counter : 0.12 kHz to 50 MHz more than 1 div
50 MHz to 99.9 MHz more than 2 div

Specification of Digital Measurement Function

DC Volts Meter ( CHI only )

Volts/div switch Full Scale |Resolution Accuracy ( x1 Probe )

5mV/divto 20 mV/div | £199.9 mV 1 * (1% of reading + 0.25% of F.S)
50 mV/div to 0.2 V/div | £1.999 V 2000 |* (2% of reading + 0.25% of F.S)
0.5 V/div to 2 V/div 1999V * (2% of reading + 0.25% of F.S)
5 V/div +4997V | of F.8 |+ (2% of reading + 0.25% of F.S)

* Measures average DC voltage on CH1 input.

**  Input coupling switch should be set to DC position.

***  Additional error £1.5% when using x10 probe.

**%% Although resolution for 5V/div range is 0.025V, the least significant digit is dis-
played up to second decimal place, 0.00V, 0.02V, 0.05V or 0.07V.

AC Volts Meter (CH1 only)

Full Scale Accuracy ( x1 Probe)

All ranges
of CH1 Volts/div
Volts/div x 2.828 (<8 div)

* (2% of reading + 1.8% F.S) at 1 kHz to 1 MHz
* (5% of reading + 1.8% F.S) at 50 Hz to 5 MHz
* (10% of reading + 1.8% F.S) at 5 MHz to 10 MHz
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* Measures sinewave r.m.s. voltage on CH1 input.
**  Additional error £1.5% when using x10 probe.
**%  Qver 2 divisions signals are recommended for ACV measurement.

Frequency Counter ( CHI only )

Frequency (]g; ;?l%);el:l?lrergg;) Resolution | Accuracy Exflgllliltrsge

f< 10kHz 9.96 kHz 0.04 kHz 1 div

10 kHz <f< 100 kHz 99.9 kHz 0.1 kHz | 1LSD 1 div

100kHz Lf< 1 MHz 999 kHz 1 kHz | 1LSD 1 div

1 MHzLf< 10 MHz 9.99 MHz 10 kHz | 1LSD 1 div

10 MHz<Lf< 50 MHz 99.9 MHz 100 kHz 1 LSD 1 div

50 MHz<f< 100 MHz 99.9 MHz 100 kHz 1 LSD 2 div
100 MHz L f< Over Range

**  Sinewave or 50% duty facter pulse.

® Comment display function Number of line: 1 line
Number of Characters: 30 characters max.
Kind of characters:
Figures; 0,1,2,3,4,5,6,7,8,and 9
Letters: A,B,C,D,E,F,G,H,ILJ,K,L,M,N,0,P,Q,R,S,T,U,V,W,X,Y,and Z
Symbols and others:
(space), * (period), :, —, 1, ¥, <, ~>, /[, +,<,>,m,n, u,k,s,z, %, (delta), d,i, v,
° (degree), 0, and X
Available lines for comment display:
Six lines excluding the top and bottom lines



CALIBRATER

OUTPUT SIGNALS
Gate signal output
CH1 output

POWER SUPPLY
Voltage

Frequency

Power consumption

OUTER DIMENSIONS

WEIGHT

ENVIRONMENT
Temperature

Humidity

0.5V £1%, Frequency 1 kHz +0.1% square wave

TTL positive gate pulse from A and B
25 mV/DIV terminated into 50 ohm
DC to 100 MHz (-3 dB)

100/120/220/240V +10%
48 —440Hz
Approx. 65W

Approx. 330 (W) x 160 (H) x 410 (D)

Approx. 10 kg

Specification ~ +10°C to 35°C

Operating -10°C to 50°C
Storage -20°C to 70°C
Operating 35% to 85%
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10. SCHEMATIC DIAGRAMS
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TEST

CAL

INITIAL
SET

SWEEP READY

READ 0uT
o 1 CIRCUITS sos
O
5
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HARA
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LED DISPLAY —) o/
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DECODER CONTROLLE
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H 1
TRIGGER LED R—
CURSOR I
_ PEF- 400. 485 | s
- CHARACTOR ] MsB) o,
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