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NOTE

|

© This instrument should be adjusted at an amblent temperature of +20°C
for best overall J
mwllhulsmmmpholmptneudm.

© Polyvinyl chloride (PVIC) film is attached on the enclosure and the front
mﬂm.mmmnhwmmfwl.ﬂwnﬂfmh
damaged by scratches, remove jr.
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Trom using thinner, benzine, slcobol or other chemicals,

For mfety operation, the instrument chassis and cabinet be sure 1o con-
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two-wire AC power system is used,
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The Hitachi V-422 [V-2221* ina portable-type, advanced-
class oscilloscope with » bandwidth of DC 1o 40 MHz (20
MH:z] designed with the emphasin on opersbility and port.
ability and s o following features,

[ 1% : Specifications of V-222
(1) Wide bandwidth:

The Inktrument has a bandwidth from DC o 40MMz
120 MHz.)

(2) High sensitivity:
Sensitivity is 1 mV/div
(3) Large 6" screen:

Employment of a large square CRT makes waveforms
easier (o observe,

(4) Internal graticule:

Emgloyment of an internal graticule CRT permits wave-
forms observation to be made without parallax error.

(5) DC OFFSET:

Allows a proportionate observation of any part of an input
waveform even when it is in a barpe amplitude.

(6) ALTMAG

Allows smultaneous chiervation of X1 and X10 sweeping
waveform.

(7) ALT TRIG

Even an obsenation of two waveforms of different fre-
quencies, the waveform of the esch cannel is stably trig:
pered.

(8) TV synchronization:

Employment of 3 new TV sync separntor circuit allows the
instrument (o observe TV signals stsbly,

(%) Auto focusing:

This instrument & shipped with the following standard
ECCEAONEL

2 Probes (AT-10AK 15)

1
1

AL power supply cord
Operation manual



Precautions to be observed to lengthen the service life of
this instrument.

Installation site
* Aveld installing instrument in an extremely hot or celd
place,

O Avoid placing this instrument in o place exposed 1o sun-
light for n long perfod of time, In & chosed car in mid-
summer, or near a room heating devioe such as a stove.

o The " ambient in440"C.

* Do not use instrument that has been left outdoors on &
cold winter day,

The operating ambient temperature is 0°C or more,

* Avoid moving the instrument rapidly from a hot place o &
cold place of vice versa, or condensation may form on
Inside 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 & 35—85%.

Since an accidents] infrusion of water may ako cause
troubles, do not place 3 water-filled containers such as 3
wase on the oscilloscope.,

* Do not place the instrument in a place where vibration is
strong. Avoid using the imstrument st o place vibrating
viclently. Since the oscill b a precision 5
excessively strong vibrations may cause damage.

* Do not place the instrument ness & magnet or magnetic
body, An oscilloscope §s an equipment using ebectron beam,
Therefore, do not bring s magnet close to the instrument o
do not use the near an
strong magnetic force,

* Do not block the ventilation holes.



* Do not apply a heavy shock to the oscilloscope.

* Do not insert & wive, pin, etc. trough the ventilation hole,
* Do not drag the set, leaving the probe sttached to it

* Do not leave s hot widering lron on the cabinet or the
screen.
* Do not try to tum the instrument upside down. Otherwise,

* Do not use the instrument wpright, leaving BNC cable
connected to EXT BLANKING terminal on the rear panel.
Otherwise, the cable may be damaged.

Handle

The handle of the V-422 [V-222] can be positioned for
carrying or ay a tilt-stand for the instrument. To position
the handle, press in st both pivot points amd tum the
handle to the desired position. 13 positions are provided
for convenient carrying or viewing.




‘When not in use

When not in use, put the dust-proof cover on the instrument
und store it with care,

‘When operation is faulty
Recheck the opemsting procedure and il problem penists,
contact 3 nearly service station or ageni.

Care and repair
* Removal of stain from the case.
© When the outside of the case & stzined, remove the stain
by first wiping # lightly with a cloth moistened with
neutral washing agent znd then wipe the surface with a
dry cloth,
* Never use strongly volstide sgemt such as benzine and
thinney.
4
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© When the panel surface is stuined, remove the stain in
similar way with a clean, soft cloth. When heavy stains
are present, first remove the stains by wiping the surface
Lightly with a cloth moistened with dilated neutral wash-
ing agent or with alcehol and then wipe thoroughly with
& dry doth.
© When dust has accumulated on the inside, remove it by
using dry brush, or by using the exhaust of a compressor
or & vacuum cleaner,
NOTE: When opening the cass, pull out the power supply
plug beforehand without fail.
When cleaning the inside, insure beforchand that no
electricity remains in the condensers of the power
supply circuit,
* Cleaning of CRT
Dirty surface of CRT screen tends to cause measuring errors,
The screen surface becames visible when the bezel is remow
ed.
Remove the stains on CRT and filter by using a clean
soft cloth, paying attention not to impair them.



When the stain is extremely heavy, wash them with neutral
washing agent and then leave them stand until the mokture
in removed naturally.

o IF the screen b installed while it s moistened, water
rings may be formed and the wavefom may be blurred
1o become hard to observe, Malunuunoﬂom
finger prints on it -

Operation precautions
* Check the line voltage, =

The operating voltage range of this oscilloscope i a3 shown
below. Check the line voltage without fail before turning
on the power switch.

Beset

Rating Line Valtsge (50/60tr)

ACI00V AC SOV 110V |
ACIZ0V ACIORV _ 132V |
AC220V ACI9EV . 242V I
ACHV | ackiev- 2ev |

Nominal volts *5% at 400Hz.

In the case of normal shipment, the voltage selector will
be st convenient for user up, When it is intended to use
the oscilloscope on voltages other rating, voltage selector
can be tumed. (Rated voltages ure Indicated on the rear
jpanel of the oscilloscope.)

IUse only specified fuses.

In order to protect the cirouit against overcurrent, n 2A
(make use of ACIOOV or ACI20V) or 1A (make we of
AC220V or AC240V) s used on the primary side of the
power supply, Whan this fuse s below out, check thorough-
Iy the cause, repuir any faulty polnt present, and then
replace with a specified fuse. Do not try 1o use the fuse
other than the specified omes. Otherwise, fault may be
caused or danger may be invited,

(Particularly, do not use o fuse different from the specified
one in current capacity and in length.) The standards if the
fuses are s follows.

|

Shape |
. m:m]m| JIS type name 1

u| 635318 | MEGINM2S0V 2A AC

TA|  G3spx3l8 | MFGINMISOV 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-
face of CRT may be burnt,

Do not apply an excessive voltage,

The input withstand voltage of each input connector and
probe input is as follows. Never apply o voltage higher than
speeilied,

INPUT direct, 300V (DE + AC peak at | kii)
When k10 probe is used 400V (DC + AC peak at | kHz)
When » 1 probe is used 300V (DC + AC peak ut | kHz)
EXT TRIG INPUT 300V (DC + AC pesk)

EXT BLANKING IOV(DC + AT peak)

Calibration Interval

To maintain instrument accuracy, perform the calibration
of the V-422 [ V-222] ot least every 1000 hours of opers-
tion, or every six months if used infrequently.

I}

supply end CRT
Operating voltage fuse
This model can be operated from either 2 100-volt, o
120-volt, a 220-volt or a 240-volt nominal tine voltage
source.
The Line Voltage Selector assembly on the rear panel
converts the instrument from one operating range to the
other. In sddition, this assembly chanpes the primary
connections of the power tramaformer to sllow selection
of one of four regulating ranges. The amembly alo
includes the lne fuse. Use the following procedure to
convert this instrument between nominal line voltape or
regulating renges.
|, Disconnect the lnstrument from the power source,
2. To convert from 100-volty nowminal to 220-volts
noming! line voltsge or vice versa, pull out the Voltage
Selector switch turn i, and plug it back into the
remaining holes, Change the line-cond power plug to
match the power-source receptacle,
3. Before apply power to the instrurment, check that
the indicating tabs on the rear panel. i
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Fig. 41 V-422 Front View
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Fig. 4-3 V-422/V-222 Rear View
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POWER switch

The POWER is st on m the pushed-in position, and
set off at the relensed position.

POWER lamnp

This lamp goes on in red when e power supply is in
ON atate.

FOCUS control

After o g n approp bl by op T
INTENsity, adfust FOCUS until the bright line s cloar-
est, Although the focus is alwo corrected automatically
when INTEN is rotuted, the focus is sometines slightly
iifted,

SCALE ILLUM control

Controls graticule ilumination, Useful to Muminate the
graticule when viewing n o dork nrea, photographing
TRACE ROTATION contral

Used (o aline the trace of CRT with the horizontal
praticule.

INTEN sity control

This knob slo works as the brightness adjust varisble
resistor, Brightness is increased by rotating INTENsity

clockwise.

(T Power source select switch

Used to sehect the power sources.

(8 AC INLET

This i inlet for detachable AC power cord,

2} Controls of vertical deflection system
() CHI INPUT connector

@

BNC connector for vertical axiy Inpuit,

The signal input 1o this & al becomes the X-axis
signal when the instrument is used up a0 X-Y oseillo-
B,

CH2 INPUT connector

The sume as CHI, but when the instrument is used = an
XY oscillloscope, the signal Input fo this terminal
becomes the Y-nxis signal.

(D3 Input coupting switches (AC-GND-DC)

The switches used 1o select the coupling system between
the input signal and vertical axis amplifier.

AC At this setting the signal is connecied through
condenser. The DC component of the input sipnal
B cut off and only the AC component is displayed,



VAR
@ @ PULL x5 GAIN

GND At this setting the input to the vertical axis ampli-

fier is grounded.

DC At this setting the input signal is dircctly con-

nected to the vertical axis amplifier and displayed
unchanged, including the DC component.

(13) (14) VOLTS/DIV select switches

A step attenuator which selects vertical deflection fac.
tor. Set it 1o an ealy observable range corresponding to
the amplitude de of the input signal.
Multiply the reading by 10 when the 10:1 probe is used
i combination with the instrument,

comtroly

Fine tuning device ulod ln vary the vertbeal deflection
of less than 1/2.5
in obtained when this dwkv i rotated in the reverse
direction of the arcow 1o the full,

This control is used when comparing waveforma or when
mensuring the rise time of & square wave in J-channel
observation. Nommally this control is left rotated in the
direction of the arrow to the full. When the knob is af
PULL position {pulled up state) the gain of the ver-
tical axis is magnified 5 times and the maximam sen-
sitivity becomes 1mV/IMY.

(718 UNCAL lamp

Light when VAR is out of CAL detent position.

® PO IO FrsEr control

This knob used 1o adjusting the position of the vertical

s,

The kmauge rises with the dockwise rotation of this knob

and falls with the counterclockwise rotation,

A mugnified input waveform is made available by

pulling out the knob,

(Keep pushed-in for the normal opemtion. )

PULL INVERT !

The same as CHI, but when the knob i a1 PULL posi-

tlon (pulled up state), this is used 1o inverse the polarity

of the input signal applied 10 CH2

This control is conveniontly used in the comparison of

two  waveforme having different polarity or in the
ion of the i af the diffe signal

(CHI) — (CH2) between CHI and CHZ using ADD.

MODE select switch

This switch is used to select the operation mode of the
vertical deflection system.

11



CHI Only the signal that has beem applied to CHI
appears on the soreen,

CH2 Only the signa! that has been applied 1o CH2 ap-
pears on the screen.

ALT Signals applied respectively to CHI and CH2
appesr on the screen aliernstively st each meep.
This wetting is used the sweep time i short in 2-
channel observation,

CHOP At this setting the input signals applied res-
pecting to CHI and CH2 are switched at about
250 kMz independent of the sweep and at the
w=me lime appear on the screen. This setting s
used when the sweep time is Jong in 2-charmel
observation,

ADD The algebraic sum of the imput signals applied
respectively to CHI and CH? appean on the
sreen,

CH1 OUTPUT connector

Output connector providing 2 sample of the signal

applied 1o the CH1 connector,

DC OFFSET

VOLT OUT

This i the output connector to resdout the voltsge
with a digital muli . etc., when the

instrument is et to the DC OFFSET mode.
(Except ; x5 GAIN, out of CAL)

There are used for the ATT balance adjustment.
See B. ADJUSTMENTS . . . for the details.

(3) Controls of Horizontal deflection system
(36)  TIME/DIV select switch

Sweep time ranges are 19 steps from 0.2 ps/div to 0.25f
div.

X-Y This pesition s used when using the instrument e
an X-Y oscilloscope.
In this position the X (horizontal) signal is con-
mected to the input of CHI; the Y (vertical)
sigral s applied to the input of CH2 and has a
deflection mnge from kess than one millivolt 10
5 volis/div at a reduced band-wide of 500 kHz.

SWP VARiable control

This control works as CAL and the sweep time s cali-

brated to the value indicated by TIME/DIV.

TIME/DIV of sweep can be varied continucusly when

shalt is out of CAL position,

Then the control is rotated in the direction of arow to

the full, the CAL state is produced and the sweep time



is colibrated to the value indicated by TIME/DAV.
Counterclockwise rotation 1o the full delays the sweep
by 2.5 times or more.

Sweep UNCAL lamp
Light when SWP VAR is out of CAL detent position.

POSITION

PULL x10 MAG  “00trol
This knob is wsed (o move the bright line in horzontal
firections, 1t is indesp in the of the
thme of waveform,

Bright line is moved toward right when the knob is ro-
tated clockwise and toward left with ¥

smfasese

rotation.
Swoep is magnified 10 times by pulling out knob of
POSITION. In this case the sweep times is 1/10 of the
vahic indicated by TIME/DIV. Bring the position of the
waveform desired (o be magnified observed to the outer
of the scale by operating ==—= POSITION of the hari-
zontul mxis. Next, switch x10 MAG switch to PULL
{pulled out state). Then the waveform placed at the
center is ified in right end left The sweep
thme in this case ls 10 times the sweep speed obiained
by TIME/DIV, in other words, the reading is 1/10 of the
sweep time indicated.

eeh ALT MAG function
Magnified wivelonm (%1 wavelorm and x10 wevefonm)

B0 CHI ALT MAG switch

CHI inpast signul is displayed aliernately by each single

sweep of X1 (NORM) and XIDMAG).

o Set the wished partion of the waveform to the soeen
center for magnification.

© The X10 waveform appesrs 3 divisions below the
X1 waveform,



(#) Synchronization system

(1) SOURCE select switch

14

This switch is wsed to select the triggering signal source

wweep,

INT  The input signal applied to CHI or CH2 becomes
the triggering signal.

LINE This setting bs used when observing = signal tri-
gering with power supply line frequency.

EXT  External triggering sigral applied to TRIG IN-
PUT becomes the triggering signal.
This setting &s used when triggesing with a special
independently of the vertical axis signal.

INT TRIG select switch

This switch is used 1o sedect the internal triggering
signal source sweep.
CHI  The input signal applied 1o CHI becomes the
g gl
CH2 The input signal applied to CH2 becomes the
;Tmme:lwwﬁmmnmw
changes aliemately comespending 1o the gk
on CHI and CH2 to trigeer the signal

@

@

TRIG INput connector

Input terminal for use for external iggering signal of
mwerp

TRIG LEVEL contral

This knob is used 1o decide st which portion of the wave-
form should the sweep be started by setting wigger level,
This knob Is also enabled to switch SLOPE,

Depressed pasition {normal state) is for () SLOPE and
PULL position (state in which the knob i protruding) is
for ) SBLOPE.

Explanation of synchronization polarity SLOVE
Push Faky /
# time of
(:tsl.(‘ll‘l /
Pull \
1t of \'-_ CN
1 SLOP N \



the tiene
ol @ SLOPE

AL he B
ofl & SLOFE

(5 TRIG MODE select switch

ALTO

NORM

The instrument & brought into mtomatically
triggering sweep in which sweep & shwayy con-
ducied.

In the presence of triggered signal, normal
triggered sweep is obtained and the waveform
wands sl In the case of no signal or out of
triggering, sweep fine will appesr sutomatically.
This setting is convenient in ugusl cases.
Triggered sweep is obtxined and sweep & con-
ducted only when trigeering & effected. No

®3

wweep line will appenr In the case of no signal or
out of synchronization, Use this MODE when
effecting synchrontzition 1o a very low fre.
quency signal (25 Hz or loss).

This seiting ks used when cbserving the entire
vertical picture of television signal.

This setting Is used when observing the entire
hertzontal picture of television signal,

(NOTE) Both TV V and TV H synchirenize only when

the synchronizing signal is negative.

Miscellaneous

EXT BLANKING connector

Input termingd for brightness modulation. 1t is of the DC
coupling. The brightness is reduced with & positive signal
and increases with o negative signal,

CAL 05V tip

Cutput terminal of calibration square wave of about
1kHz and 0.5V, It has o tip termingl, It is used to cali-
brate the probe combination,

GND terminal

Earth terminal of the oscillescape.,



| 5. HOW TO PRODUCE THE BRIGHT LINE |

Before ‘tumning ON the POWER switch, insure the power
supply voltage is within the range of 108—132V for AC 120V
set, 198242V for AC 220V set, and 216—264V for AC 240V
1.

Tnsen the plug of the power cord on the reas panel into the
power supply wall socket and set the controls as follows.

POWER OFF ‘

INTEN Counterdockwise 1o the full

FOCUS Midrange

ACGND-DC GND

{} POSITION Midrange (the knob & in the de
pressedy

V. MODE CHI

TRIG ALTOD

TRIG SOURCE INT

INT TRIG CHI

TIME/DIV 0.5 msidiv

== POSITION Midrangs |

Set all the levers of the switches 1o the upper side
After ending all the sctting mentioned shove, tum ON the

i 1o be started immediately, set the FOCUS control at & point
where the bright line is sharpest.

If the instrument is not used with the power supply umed
on rotste the INTENsity counterclockwise to reduce the

lbrightness and also blur the FOCUS,
NOTE
For usual . leave the followis

function section set to "CAL™ position.

IVARIABLE | Rotste in the direction of arrow,
In this case the VOLTS/DIV i calibrated to
ity indicating value.

SWP VAR | Leave the knob in depressed state.

In this case the TIME/DIV is calibrated to

its indicsting value.

POWER and, 15 second lster, rotste the INTEN knob dock-
wise, Then the sweep bright line will appear. If the observation

16

Align the bright line with the horizontal scale line st the
center of the screen by operating CHI POSITION. In some
cases the bright line may be oblique to the scale slightly by the
eifect of carth magnetism. In this case, bring the bright line
untdl it lies on the horizontal scale line at the center of the
swcreen by properdy sdjusting the semifixed varisble resistor
TRACE ROTATION on the front panel,



GENERAL MEASUREMENT

(U] In the case of observing a single waveform.

Use CHI or CH2 when not observing the phase difference
between two waveforms or when engaging in s operstion
other than X-Y operstion Make the following stting

when using CHI.
MODE Switch of Vertical defection system CHI
MODE Switch of TRIG AUTO
TRIG SOURCE INT
INT TRIG CHI

Under these seitings shmost all the repetitive signals of
ahout 25 Hz or more applied 1o CHI cn be synchro-
nized snd observed by adjusting TRIG LEVEL Since
the MODE of horizontsl mds is 3t AUTO pesition, the
hﬂghllia:appmmuhenmﬁ:ﬂipm-mwm
inputmupinsm&d\isnm;:nﬂ.im.mm
that the measurement of DC voltage can be mezsured. The
fuﬂuwmwﬁchinghmmdmmk-fn—
quency signale of about 25 Hr orless.

MODE of TRIG NORM
Synchronization can be effected by operating LEVER knob
under this setting.

When using cnly CHZ, use the instrument sfter making the
Following settings.

MODE Switch of Vertical Axia CH2
TRIG SOURCE INT
INTTRIG CH2

(2) When observing two waveforms

Observation of two waveforms can be made easily by
seiting the MODE switch of vertical axis to ALT or CHOP.
When ob g two fi of high repetition frequen-
cies et the MODE switeh 1o ALT and, in the case of low
frequencies, st it to CHOP.

When messuring the phase difference, measure after effect-
ing synchronization with keading phage signal.




[ 6. METHOD FOR CONNECTING SIGNALS

Thrnmnmufmmlh-mww

desired to meawre 1o the owilloscope properly, Do It with
utmost care.

(1) When using s probe

Use the attached probe, AT-10 AK 1.5, when measring &
high frequency wave with high accuracy.

It should be noted, however, that since the input wgnal is
attepusted by this probe to 1/10 before it & input to the
oscilloscope the use of the probe s disdvantageous for low
signaly, and that a1 the wme time he measuring rangs is
extended by that smount for high signsis.

< CAUTIONS >

© Do not apply a signal which exceed 400V (DC + pesk
AC at | kHz),

© Bring the grounding point of the esrth lead wire of the
probe close to the point 10 be measured when messur-
ing & rapid rising signal or & high frequency signal. Long
earth lead wire may cause wavefonm distortions such s
ringing and overshoot.

(73

Connection of earth lead wire

(]

) A oo esumple ih) A bad example

For better measurement it is required to ose an earth
attachment available at option,

© Multiply the reading of VOLTS/DIV by 10,
For example, if the VOLTSDIV is S0mV/DIV, then
read the wavelomm as

S00 mVdiv % 10 = 500 mV div

= To avoid mensurement errar, put the probe in the follow-
g correction state and check it before measurement
without fail.
Connect the tip of the probe to the outpul terminsl
CAL 05V of 1kHe calibration square wave voltage,
When this correction capacity value is at optimom the
waveform takes the shape as shown in Fig(2) as foflows.



If the waveform i & shown in Fig (b) or Fig. (c),
rotate the semifived sdjusting screw on the matching
box of the probe by using 8 screwdriver until the opti-
masm siabe is obiained.

.]’ J/Lﬁ,lqk

() Capacity oo
(o]

it Juu

{nh Dptimian i twl\'m

(2) At time of direct connection

When connecting & signal directly to the cscilloscope not
using the sttached probe AT-10 AK 1.5 (10:1), pay atten-
tion to the following points in order to minimize the mes-
surement enmor.
¢ When perfurming observation using = bare lead wire, no
trouble occurs of the circoit to be messured is of low
impedance and high level.
However, note that, in most caws. mesurement emor
may be caused by static stray coupling with other circuit
and power line.
This measurement emror cannot be ignored even in bow
frequency region.

a

]

In goneral, it s wafe 1o avoid measuring with non-
shielded connecting wire, When using & shielding wire
«mnect one end of the shield to the earth terminal of
the oscilloscope und the other end to the grounding of
the circuit 1o be messred. It i desirable 10 use s coaxial
cable with BNC type connector,

The following cuutions must be observed when per-
fesming 8 wide bund mezsurement. It b necesary to

with the ch of the cable
when mensuring o rapid rising ml’m or a high fre-
quency wave.

Especially when using o long cable, the sbsence of &
resistor will lead 10 & measure-
ment error derived from ringing phenomenon. Some
measuring circuits require s terminating resistor equal to
the characieristic Impedance of the cehle sl on the
measurement terminal side.
BNC type terminating resistor (S0 £2) is conveniently
used for this purpese,
In order to perform measurement with the measuring
circuil pul in proper operating state it is sometimes
necessary to fterminate the cable with an impedance
which comesponds to the circuit to be measured.
The stray capacity of the shield wire must be t=ken mio
account when performing mezsurement with a long
shield wire. Since the shield wire normally in use has

19



 capacity of sbout 100 pF per meter, its effect on the
clreuit 1o be measured cannot be ignored. Use & probe to
muinimize the effection the circuit.

© When the kength of the shield wire used or when the
length of the non-terminated cable teaches 174 wave
length or its miltiples within the band of V=422 [V-222)
type (1/4 wavelengthis sbout | 5 meter {shout 3 meter])
when using & coaxial cable a1 $0MHz | 20 MHz|, oscills-
tion may be cansed near 5 mV/DIV range.
This &5 caused by the resonance between the externally
connected high-Q) inductance and the input capacity
and can be avoided by reducing the 0.
Connect the cable or shield wire 10 the input connector
by way of & srially connected 10012 to § kil resistor, or
perform measurement ate other VOLTS/DIV range.

(3) When observing waveform with X-Y

20

Set the TIME/DIV switch to X-Y. Then the instroment

works a5 an X-Y osclloseope.
Each input & applied to the instrument as follows.

X-acis signal (horizontal axis signal) CHI INPUT
Y-axis signal (vertical axis signal) CHZ INPUT
In this case lesve the xis suritch

(PULL-MAG x10 knob) at depressed position.

s .

The first things to do are s follows.

o Bring the beightness and FOCUS at optimum positions
fior easy read out,

IDisplay the waveform as large as possible 1o minimize
the read error.

o Check the capacity correction when using a probe.
(Refes to Paragraph (1) “When using & probe” of Sec-
tion 6 . “Method for connecting signals™ for the method
fioe correcting capacity.)

(1} DC voltage measurement

Set input coupling to GND and decide the zero level prop-
ety

Set VOLTS/DIV sppropristely and set AC-GND-DC 1o
DC. Singe the bright line shifts here by the amount of
BC wvoltage, the DC voltage of the signal can be obtained
by multiplying the shift width by the indicated value of
VOLTS/DIV. When VOLTS/DIV i 50 mV/INV, then
50 mV/idiv x4.2 = 210 mViHowever, if the probe AT
10 AK 1.5 i in use, the troe value of the signal becomes
10 times the value, or 50 mV/div x 42 x 10 = 2.1V)



10 wektage (alwor shifving)

Zeso kevel (referonee fmey

{2) AC valtage measurement

The same s parsgraph 7 (1), “DC voltzge messurement”,
but here those is no need of matching the zero level with
the sczle line. Move the zero kevel st will 1o a position sasy
0 observe.

In the dmwing s follows, VOLTS/DIV i 1V/DIV, 1V/
div x5 = 5 Vp-p (50 Vp-p at time using the prove AT-
10AK 15). When magnifying and observing a small-
amplitude signal, superimposing on 3 high DC woltage,
set input coupling of AC. The DC voltage i cul off and
AC voltzpe can be ohserved by increasing sensitivity.

g o

(3)  Measurement of frequency and period
This will be explined taking the drawing at follows as
an example.
One period covers the time A and time B, which are sepa-
reted from each other by 2.0 div on the screen.
When the sweep time is | ms/DIV, the period is given by
I msfdiv x 2.0=2.0ms
~20x107%s
Accordingly, the frequency is
1420 x 10°*)= 500 Hz
(However, when the knob MAG x 10 is at pulled out posi-
tion, TIME/DIV must be converted to /10 since the sweep
w magnified. )
2



[ |
Time A T B
(4) Meawrement of time difference

Trigpering signal werce “SOURCE" b selectod s offering
reference signsl when messuring the time difference be.
tween two signale. Assume that pulse traine as shown in (1),
Then (b) shows the case when CHI s taken st the triggering
signal source and (c) the case where CH2 s taken.

oH m

This mesns that CHI s used as the triggering signal when
investigating the length of time by which the signal of CH2
is delayed from the signal of CHI. CH2 s used in the
revensed cuse. In other words, the signal leading in phuse is
sebected as the trigpering signal source,

If this process s reversed, the portion to be measured may
wrmmtimes not appear on the screen, Thereafter, oqualize

the litudes of the sigrah the screen or
sUpErimpose one on another.

Read the time difference by the interval between S0% am-
plitude points of the two ugnals.

Sometimes the superimposing method i more conveniont
from the point of view of procedure.

< CAUTIONS >
Since the pulsed wave containg many high-frequency wave
P (higher . on its width or




period, pay the same attention ss given 10 high frequency
signals when handling (1. Accordingly, use a probe or coax-
fal cable and ghorten the earth lesd wire s much s possible.

(5) Measurement of rise (Eall) time

To mensure the rise time pay sttention not only to the

abovementioned items but also to measurement error,

The lollowing relstiombip exists betwoen the rise time Trx

of the waveform 1o be messured, the rise time Trs of oscll-

loscape, and the riwe time Tro displayed on the scroen
Trom/ Tl 570

When the rise time of the puke going 1o be messured s

sufficiently longer than the rise time of the oscilloscope

(Tns in our cuse), the effect of the rise time of the oscil:

loscope on the measurement cin be neglecied. However, if

both are close 1o each other, messurement ermor may be

caused,

The trise rise time is given by

Trxw o Too? - Tr?

Moreover, in generzl, in a circuit free from waveform dis-
tortion such as overshoot and sag, the following relation
ship is estublished betwern frequency band snd rise time.

foxty =035
Where, . : Frequency hand (Hz)
tr : Rise thme (6]

The rise time and fall time ure determined by the time
elapsed between the 10% (o 90% wulues of pulse width.
This owilloscope | provided with gracuntions for 0%, 10%,
0%, and 100% on the screen, which facilitate messure-
ment

(6) Syncheonization of complered waveh

In the case shown in the Fig. {a) below where two wave-
forms greatly different in amplitude aliernste, the wave-
form i doubled i the trigger lavel is not st properly. In
the case where the trigger lovel ks selocied as Y line two
wavelorms, one starting with A and advancing to B,C, D,
E, F, ... and the other sturting with E and sdvancing 1o
F, G, H, 1. .., will appear altermately on the screen. Thoy
will be doubled rs shown in Fig. (b)), for which no syncheo.
nization can be taken.

In such & case, rotate LEVEL clockwise until the trigger
level comes to ¥* line. Then the wavelorm on the screen
becomes the one is shown in Fig. () sbove which sturt with
B 2nd sdvances 1o C, E, F, . _ . and which allows synchro-

mization.

23



SELECTION OF A TRIGGER SOURCE ON THE

VERT MODE
2 o0 S e A. Trigger signal is obtained in the following steps
1) Set the SOURCE switch (31) to INT.
2) Set the INT TRIG switch (33) 10 VERT MODE
trigget {c) When the trig
s oy level 11 ¥ 3) Select the MODE switch () .
1 of complexed i
Table 1.
(7) Synchronization of observing two wavels

Relation of trigger signal sources and switches
(T When two signals of CH1 snd CHZ have same frequences

or (he frequencies of un integral number or the frequen- = T s Tuﬂl'- EXT |
it in 0 relation of & specific time difference, the INT = 4 = —_—
TRIG switch selects either THI or CH2 w0 referenos
sigral. CHI position selocts CHI signal ax & reference,
and CH2 position selects CH2 signal,

@ For an observation of signals of different frequencies,
et the INT TRIG switch to the VERT MODE, The sync
signal switches st each allernation of chammels, und the M
waveform of the esch channel is stably triggered, o

1]
E

- 2ALT)
CHOP | CHI |CH2 | ADD
ADD

o (o [an | AD |

.




When the SOURCE switch to INT, INT TRIG ewitch to VERT
MODE, and MODE switch to ALT, the input signals applied to
WIMCHZWWWrmmbRMW
ly, even for an of two e of
dl‘!'l'lunl frequencies, the wiveform of the each channel is
stably triggered.
In this case, the signal sheuld be applied 1o botk CHI and CH2,
and the two signals have the ssme level portion in excess of the
muted nmplitude each other, There should be & common por-
tion of levels available that is sbove the mted amplitude of
CHI and CH2.
When a sinewave is applied 10 CHI, and & square wave is spplied

In order 1o expand the synchronization range, AC coupling i
applied 1o the CH2 side.,

When either the CHI or CH2 input signal s smaller as shwon in
Fig2 , adjust the VOLTS/DIY switches (13) and (14) 1o obtain
sufMicient amplitudes,

The VERT MODE triggering requirex 1.5 div more than the
amplitude required Tor an observation of CHI or CH2,

to CH2, “A™ in Fig. | are the levels possible for syrchroe
tion.

a Inpat coupling: DC blmcmal’[

J& 32

CHI |V NN

an (1NN

Fe

AR

|
:!
1

ol oov f‘WJ

cH2 ww |

Fig. 2




The VERT MODE trigpering is not posuble when the signal ) How to use TV exchusive synchronization ‘
is upplied 1o only one channel as ilksstrated on Fig 3. o l

(1) On the image waveform of TV

In the work concerned with TV, complexed signals con-
taining video spnal, blunking pedestal sitgnal, and syn.
chronizing signul sre often measured. However, since
the waveform i complexed, a wpecial circuit i needed

CH2 W.W. i 1o effect o stablo o with vertical {i

Viden sgnul
Fig3
Coution: Do not use the INT TRIG to the VERT MODE
VAR =
when pypy o5 GAIN @nd{nr @ are in the pulled out

-‘srm!lrmvm iHmImn-Ir

position (x5 GAIN mode). ;sw'v:(w;::ﬂ — IV (Vertial) ————

|




sigral b integrated 1o remove
| high frequency compenents.

Exchasive circuit for this
4 & PR iy - astEatr Instrusnent
e — =% S SO ._.“,' fnciple dewvieg) |
Simple synchronkzing TV exchisive synchronizing
Vites) signal Wy
T trigger cincuit To trigges cirosld o g L}
5 = . . [ e -
I To trigses
i 1 wlreuit
| -
Hard 1o synchronize, becsuse Synchronization is mure easily Stable synchronization s on-
video signal i applied directly a5 effected than in the circuit tzined since SYNC pulse &
trigger signal | shown at left, because the picked up, amplified, and then

integrated to remove high fre-
fquency components.




(3 Openstion (9) DC OFFSET

The oscilloscope provides the DC offset voltage display of
T abuerve horirontal signal +1 to £100V according to the ranje.
N An output terminal for voltage reading
(Except @ x5 GAIN, out of CAL)

To obwrve verscal sigsal

Hh

L

DC OFFSET
VOLT OUT conaectar

(NOTE)  This ecilloscope s nchrosres with valy
A=) sy nehrrnazing el

{REFERENCE}
Fig. 7-1 Diagram of DX OFFSET

Video [ |‘ﬂ See Fig. 71 for the function of the DC OFFSET.
‘sigmal 1’ ! I There b following relation amoeng the differentis! amplifier

Synchranizing output voliage og, the input voltages cf and E;_
signal eg = A (e’ ~E3)
{2} Example of () 2 2 (b)Example of (9) LI

(Ifhelel':‘,nc is a DC input and ¢ , - i an AC input)
Set the controls so that E; = Epg| is sttsined. Then ¢q
=AXexc isobtained.



The DC component can be remived for an observation.
OFFSET voltage ranges
VOLTS/DIV | DCOFFSETwoitsge |

SmV/dv-S0mV/h | mor than $1V_x1) |
O.1¥/div-0.5V (div _more than 210V (x10)
IV/div = SV/div maore than £100V (x100)

When meawsred with a DMM connection, multiply the
DMM reading by the multiplser written shove in indentsion
( ¥

Read next paragraph for the detailed explanation of mea-
surement with & DMM connection

{10) Memurement by the DC OFFSET function

In order 1o readout the voltage level digitally, connect &
DMM (digital multimeter) 1o the DC OFFSET output
terminal and set the oscilloscope to the DEOFFSET mode.
See Fig. 7-2.

1) Messuring DC component
Align levet (B) with the center graticule and read the
DMM digital value, (+2V should be displayed.})

1) Measuring AC component

When the ahove s performed with an Input sensitivity of
SOmV, then 4 div of wmplitude must be present on the
oscilloscope screen.

The AC is oh le on the I
screen where as the DC component is mesurable on o
DMM, and there is noneed for any complicated switching
28 such needed Tor conventional oscllloscopes.

More over, the DU OFFSET Tunction provides readings
of peak to peak value (p-p) of ¢ on a DMM.

Align level () with the center graticule line on the
screen, read the DMM value and name it V(a). Then align
level (€ with the graticule line and readout V{c). The p-p

9



the difference between V{a) and V{c), and the value can be [,:w‘_——]

read digitally on the DMM

As expliined above, the DC OFFSET function with DC ‘The ATT balance of the vertical axis can be made casily.

:’FFSLT':"":: .'m.:z‘u" """“"""“’:;:::‘: (1) Set the Inpur coupling switches of CH1 and CH2 to

wavsFon postions. wemen GND and set the TRIG MODE to AUTO. Then position
the bright line to the center,

(2) Tum the VOLTS/DIV mwitch to SmV- 10mV and ad.
Just 5o that the bright line does not move,

(¢, @@



[& mawtenance | (o sechcamons |

1) Since d precision comp . tlc. are @
employed in this cacilloscope, use st most care for opera-
tion and stomge. Type
2)  Cloan the scale with soft thwuse periodically. Large 6" screen with internal graticule,
3) Side panel can be removed with screws, Approximate  12kV  [2kV]  scceleration  potential,
4)  Store this oseilloscope in the smbient temperature from
-10 10 +60°C. Phosphor
P31 standasd
Graticule
B x 10 div (div = 10 mm)
Intemal graticule
Focusiing
Posible (with sutomatic focus correction circuit)
Trace rotstion Present
Brightness adjustment Possible
Scale illumination Varigble
Im\m INPUT (INTENSITY uonut..mnu,

DC-coupled, positive-going  signal  decresses intensity:
SVp-p signal causes noticeable modulation at normal

31



3z

intensity: DC 1o 2MHz
Input impedance 33k ohm(typ.) [47kobm (typ.))
Maximum input voltage 30V (DC 4 peak AC)

Bandwidth and rise time
DC to at least 40MHz (20 Milz) ard rise time 8 Sns
117.5 na] orlese DC 10 a1 least 7 MHz and rise time
S0ns or bess at magnifier extends. The AC coupled
Jower -3dB point is 10Hz o less,

Deflection factor
SmV/div to SV/div in 10 calibrated steps in & 1-2-5
sequenoe. Uncalibrated continoous control extends de-
fection Mactor to at keag 12.5 Volis per division in the
5 Vols/div pasition. x5 maynifier increases sensitivity of
each deflection factor setting 1o lmVdiv.

Accuracy
+3I%
Additional error for magnifier $2%.

Display modes
CHI, CHZ (normsl or imvert), Alternste, Chopped
(zpproximate 250kHz), Added

Input impedance
Approximately | ME2 in porallel with 25 pF
Maximum input voliage
300V (DC + peak AC) or $00 Vp-p AC at Tk or less
Input coupling
AC, GND, DC
DC OFFSET Pussible

DC OFFSET VOLT OUT  Present

HORIZONTAL DEFLECTION SYSTEM

Time base
0.2/div to 02%/div in 19 calibraied steps ina 1-2-5
sequence. Uncalibrated continuous control extends de.
Mection factor to at least 0.5 seconds per division in
the 02 sec/div position. x10 mag extends maximum
sweep rate to 20 ns/div [100 ns/div],

Accuracy

£3%
Additional error for magnifier $2%



[TRIGGERING SYSTEM Externsl trigger input impedance

Appecximstely | MA2 in parallel with 30 pF

Trigger modes
Maximum input voltage
At c, N 1, TV {TV-H or TV-V)
utematic, Normal (TV-H or ) 300V (DC + AC peak)
Trigger source ALT MAG Present
Internal (Ch 1, Ch2 V-MODE), Line, External
Trigger sope [X-¥ OPERATION (CHI; Horiz, CH2; Vert) |
+,-
TV syne polarity
™VE) Same as vertical deflection
Triggering sensitivity and frequency X-ondwidie
=T DC 1o 2t least S00icHz
Frequency Internal (V-MODE) | External |
20Hz - 5 MHz
[20Hz - 2MHz) | 0-5dw (20dn) 200 mV F°C o less from DC 1o S0kHz
5 Miiz 40 MHz i
[2MHz oMty | 'SIREO) | so0mv |
TV-V sensitivity: SYNC section less 1 div or 1V An approximate 1kHz frequency 0.5V (£3%) square
AUTO Jow bund: Approcimaiely 25 Hz wave. )
Trigger coupling

AC : 20 Hz to full bandwidth



[SIGNAL ouTRUT | Rated range of use himidity a5.85%

ol Storage and transport temperature 20-470°C
Output voltage is at least 20 mV/div into 3 50 ohm losd.
Bandwidth is DC 1o ot least § Mz fﬂlﬁﬁ_{.ﬂ 'ﬁ
@_ﬁﬂ Approx. 310(W) % 130(H) % 370(D) mm
== ey | = y s, .
VOLTAGE (S0/60H:) | FUSE | (1240W) x 3200 x 14.5(D) inck)
VA s Sl (e | Approx. 6.5kg { 14.6 1bs)
|_toov(so-nov | x|
120V(I08- 132V) | 2A
220V (19%- 42V) | 1A
240V (216- 264V) | 1A

Power supply frequency: 50, 60, 400 Hz
Power consumption: Approx. 30W

[ENviRONMENT |

Limit of operstion tempersture D—+40°C
Limit of operation humidity 35-85%
Rated range of use temperature +10-+35°C
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