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1. FEATURES 

The Hitachi V-355 (R) is a portable-type, advanced-class 

oscilloscope with a handwidth of DC to 35 MHz designed with 

the emphasis on operability and portability and has following 

features. 

(I) Wide bandwidth: 

The instrument has a bandwidth from DC to 3 5 MHz. 

(2) High sensitivity: 

Sensitivity is 1 m V /div 

(3) Large 6" screen: 

Employment of a large square CRT makes waveforms easier 
to observe . 

( 4) Internal graticule: 

Employment of an internal graticule CRT permits waveforms 
observation to be made without parallax error . 

(5) ALT TRIG 

Even an observation of two waveforms of different frequen
cies, the waveform of the each cannel is stably triggered . 

(6) TY synchronization: 

Employment of a new TV sync separator circuit allows the 
instrument to observe TV signals stably . 

(7) Auto focusing: 

Focusing shift is automatically corrected.  

I 2. ACCESSORIES 

This instrument is shipped with the following standard 
accessories. 

2 Probes (AT- l OAK 1 . 5) 
AC power supply cord 
Operation manual 



3. PRECAUTIONS 

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

Installation site 

* Avoid installing instrument in an extremely hot or cold 

place . 
o Avoid placing this instrument in a place exposed to sun

light for a long period of time, in a closed car in mid
summer, or near a room heating device such as a stove . 

o The operating maximum ambient temperature is +40°C. 
* Do not use instrument that has been left outdoors on a 

cold winter day . 
The operating ambient temperature is 0°C or more . 

* Avoid moving the instrument rapidly from a hot place to a 
cold place or vice versa, or condensation may form inside 
of the instrument. 

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

The operating ambient humidity is 3 5-85%. 
Since an accidental intrusion of liquid may also cause 
troubles, do not place a liquid-filled containers such as a 
vase 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 is an equipment using electron beam. 
Therefore,  do not bring a magnet close to the instrument or 
do not use the instrument near an equipment generating 
strong magnetic force . 

Handling 

* Do not put a heavy objects on the oscilloscope . 
* Do not bloek the ventilation holes. 



* Do not apply a heavy shock to the oscilloscope .  

* Do not insert a wire, pin, etc .  through the ventilation hole . 
* Do not drag the set, leaving the probe attached to it. 

g 
! 

* Do not leave a hot soldering iron on the cabinet or the 
screen. 

* Do not try to turn the instrument upside down. Otherwise, 
knobs may be broken. 

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

When not in use 

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

When operation is faulty 

DD .
. 

·

·
. 
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Recheck the operating procedure and if problem persists, 
contact a nearly service station or agent. 
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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. 

* Never use strongly volatile agent such as benzine and 
thinner. 

o When the panel surface is stained, remove the stain in 
similar way with a clean,  soft cloth .  When heavy stains 
are pre sent, first remove the stains by wiping the surface 
lightly with a locth moistened with diluted neutral wash
ing agent or with alcohol and then wipe thoroughly with 
a dry cloth. 

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

NOTE: When opening· the case, pull out the power supply 

plug beforehand without fail. 
When cleaning the inside, insure beforehand 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 accessible when the bezel is re
moved. 
Remove the stains on CRT and filter by using a clean and 
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 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 
to become hard to observe. Pay attention not to leave 
finger prints on it. 



Operation precautions 

* Check the line voltage. 

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

Rating Line Voltage (50/60Hz) 

AC I OOV AC 90V- l l OV 

AC I 20V AC I 08V - I 32V 

AC220V AC I98V - 242V 

AC 240V AC2 I 6V - 264V 

Nominal volts ±5% at 400Hz . 

In the case of normal shipment, the voltage selector will 
be set convenient for user. When it is intended to use the 
oscilloscope on another voltage rating , voltage selector 
can be turned . (Rated voltages are indicated on the rear 
panel of the oscilloscope .) 

* Use only specified fuses. 

In order to protect the circuit against overcurrent ,.a fuse of 
2A (for AC I OOV or AC I 20V) or I A  (for AC220V or AC 
240V) is used on the primary side of power supply . When 

this fuse is blows out, check thoroughly the cause , repair 
any faulty point present, and then replace with a specified 
fuse . Do not try to use the fuse other than the specified 
ones. Otherwise , fault may be caused or danger may be 
invited . 
(Particularly , do not use a fuse different from the specified 
one in current capacity and in length . }  The standards of 
the fuses are as follows. 

Dimensions 

(Diameter x length)mm 
Type number 

2A 6 .3 5</> x 3 1 .8 MF6 INM250V 2A AC 
I A  6 .35</>  x 3 1 .8 MF6 I NM250V I A  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 a voltage higher than 
specified .  

INPUT direct, 
When x IO probe is u sed 
When x 1 probe is used 

300V (DC + AC peak at 1 kHz) 
400V (DC + AC peak at 1 kHz) 

300V (DC+ AC peak at l kHz) 
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EXT TRIG INPUT 
EXT BLANKING 

300V (DC + AC peak) 
30V (DC + AC peak) 

Calibration Interval 
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To maintain instrument accuracy, perform the calibration 
of the V-355 (R) at least every 1 000 hours of ope ration, or 

every six months if u sed  infrequently. 

4. CONTROLS AND CONNECTORS 
(1) Power supply and CRT 

Operating voltage and fuse 

This model can be operated from either a 1 00-volt , a 
1 20-volt , a 220-volt or a 240-volt nominal line voltage 
source . 
The line Voltage Selector on the rear panel , converts the 
instrument from one operating range to another. In addi
tion , this Selector changes the primary connections of the 
power transformer to allow selection of one of four regu
lating ranges .  The Selector also includes the line fuse. Use 
the following procedure to convert this instrument be
tween nominal line voltage or regulating ranges. 

1 .  Disconnect the instrument from the power source . 
2 .  To convert from 1 00-volts nominal to 220-volts 

nominal line voltage or vice versa, pull out the Volt
age Selector switch, and plug it back into the desired 
holes. Change power-cord set to match the power
source outlet .  

3 .  Before applying power to the instrument , check the 
voltage indicator tabs on the Selector. 



Fig. 4-1 V-355 (R) Front View 
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Fig. 4-2 V-355 (R) Rear View 



CD POWER switch 

The POWER is set on at the pushed-in position, and 
set off at the released position 

@ POWE R lamp 

This lamp goes on in red when the power supply is in 
ON state . 

Q) FOCUS control 

After obtaining an appropriate brightness by operating 

INTENSITY, adjust FOCUS until the display is clearest. 
Although the focus is also corrected automatically when 
INTEN is rotated , the focus is sometimes slightly shifted.  

@ SCAL ILLUM control 
Controls graticule illumination. Useful to illuminate the 
graticule when viewing in a dark area, photographing. 

® TRACE ROTATION control 

Used to aline the trace of CRT with the horizontal 
graticule . 

@ INTENSITY control 

This knob adjusts the brightness. Brightness is increased 
by rotating INTENSITY clockwise. 

(j) VOLTAGE SELECTOR 

Used to select the power sources. 

@ AC inlet 

This is inlet for detachable AC power cord . 

(2) Controls of vertical deflection system 

® CH I INPUT connector 

BNC connector for vertical axis input . 

The signal input to this terminal becomes the X-axis 
[Y-axis] signal when the instrument is used as an 

X-Y oscilloscope . 

@ CH2 INPUT connector (V-212 only) 

The same as CH I ,  but when the instrument is used as an 
X-Y oscilloscope , the signal input to this terminal 
becomes the Y-axis signal . 

@ @ Input coupling switches (AC- GND- OC) 

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

AC At this setting the signal is connected through a 
capacitor. The DC component of  the input 
signal is cut off and only the AC component is dis
played. 
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GND At this setting the input to the vertical axis ampli

fier is grounded. 

DC At this setting the input signal is directly con

nected to the vertical axis amplifier and displayed 

unchanged, including the DC component. 

@@ VOLTS/DIV select switches 

A step attenuator which selects vertical deflection fac

tor. Set it to an easily observable range corresponding to 

the amplitude of the input signal. 

Multiply the reading by IO when the 10: 1 probe is used 

in combination with the instrument. 

@) @ VAR 

PULL xS GAIN 
controls 

Fine tuning device used to vary the vertical deflection 

sensitivity continuously. Attenuation of less than 1 /2.5 

is obtained when this device is rotated in the reverse 

direction of the arrow to the full. 
This control is used when comparing waveforms or when 

measuring the rise time of a square wave in 2-channel 

observation. Normally this control is left rotated in the 

direction of the arrow to the full. When the knob is at 

PULL position (pulled up state) the gain of the vertical 

axis is magnified 5 times and the maximum sensitivity 

becomes 1 m V /DIV. 

@ @ UNCAL lamp 

Light when VAR is out of CAL detent position. 

@ POSITION controls 

This knob is used to adjust the position of the vertical 

axis. 

The display rises with a clockwise rotation of this knob 

and falls with a counterclockwise rotation. 

POSITION control 
PULL INVERT 
The same as CHI, but when the knob is at PULL posi

tion (pulled up state), the polarity of the input signal 

applied to CH2 will be inverted. 

This control is conveniently used in the comparison of 

two waveforms having different polarity or in the obser

vation of the waveform of the difference between signals 

of CHI and CH2 using ADD facility. 

@ MODE select switch 

This switch is used to select the operation mode of the 

vertical deflection system. 

CH 1 Only the signal that has been applied to CH 1 

appears on the screen. 

CH2 Only the signal that has been applied to CH2 ap

pears on the screen. 



ALT Signals applied respectively to CH I and CH2 
appears on the screen alternatively at each sweep. 

This setting is used when the sweep time is short in 
2-channel observation . 

CHOP At this setting the input signal� applied to CH I 
and CH2 are switched at about 250 kHz indepen
dent of the sweep and at the same time appear on 
the screen .  This setting is used when the sweep 
time is long in 2-channel observation. 

ADD The algebraic sum of the input signals applied 
respectively to CH I and CH2 appears on the 
screen. 

@ CHI OUTPUT connector 

Output connector providing a sample of the signal 
applied to the CHI  connector. 

@@oc adjustment controls 
BAL 

These are used for the attenuator balance adjustment . 

See 8 .  ADJUSTMENTS . . . for the details. 

(3) Controls of Horizontal deflection system 

@ TIME/DIV select switch 

Sweep time ranges are available in I 9 steps from 0 .2  
µs/div to 0.2s/div. 

X-Y This position is used  when using the instrument as 
an X-Y oscilloscope. 

In this position the X (horizontal) signal is con
nected to the input of CH I ;  the Y (vertical) 
signal is applied to the input of CH2 and has a 
deflection range from less than one millivolt to 
5 volts/div at a reduced band-width of 500 kHz. 

@ SWP V ARiable control 

This control works as CAL and the sweep time is cali
brated to the value indicated by TIME/DlV.  
TIME/DIV of sweep can be varied continuously when 
shaft is out of CAL position .  
Then the control i s  rotated in  the direction of arrow to  
the full, the CAL state i s  produced and the sweep time 
is calibrated to the value indicated by TIME/DIV. 
Counterclockwise rotation to the full delays the sweep 
by 2 .5 times or more. 

QP Sweep UNCAL lamp 

Light when SWP VAR is out of CAL detent position. 

@) POSITION control 
PULLxlOMAG 

This knob is used to move the display in horizontal direc
tions. It is indispensable in the measurement of the time 
of waveform . 

11 



12 

Display is moved toward right when the knob is rotated 
clockwise and toward left with counterclockwise rotation. 
Sweep is magnified 10 times by pulling out knob of 
POSITION. In this case the sweep time is 1 / 1 0  of the 
value indicated by TIME/DIV. Bring the position of the 
waveform desired to be magnified observed to the center 
of the scale by operating � POSITION of the horizon
tal axis. Next, switch x 10 MAG switch to PULL (pulled 
out state) . Then the waveform placed at the center is 
magnified in right and left directions. The sweep time 

� 
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Magnified waveform 

in this case is 1 0  times the sweep speed obtained by 
TIME/DIV, in other words, the reading is l / I O  of the 
sweep time indicated. 

(4) Synchronization system 

@') SOURCE select switch (INT-LINE-EXT) 

This switch is used to select the triggering signal source. 

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

LINE This setting is used when observing a signal with 
power supply line frequency. 

EXT External triggering signal applied to TRIG IN
Plff becomes the triggering signal. 
This setting is used when triggering with a special 
Independently of the vertical axis signal. 

@ INT TRIG select switch 

This switch is used to select the internal triggering signal 
source. 

CH I The input signal applied to CH I becomes the 
triggering signal. 

CH2 The input signal applied to CH2 becomes the 
triggering signal. 

VERT For observing two waveforms, the sync signal 
MODE 



changes alternately corresponding to the signals 
on CH 1 and CH2 to trigger the signal . 

@ TRIG INput connector 

Input terminal for use for external triggering signal. 

@ Trigger LEVEL control 

PULL ( - ) SLOPE 

This knob is used to decide at which portion of the wave
form should the sweep be started by setting trigger level .  
This knob is also enabled to switch SLOPE. 
Depressed position (normal state) is for ©SLOPE and 
PULL position (state in which the knob is protruding) is 
for E) SLOPE. 

Explanation of trigger polarity SLOPE 

Push 
at time of 

@SLOPE 

Pull 
at time of 
8 SLOPE 

,'" 
\ 

\ 
\. _ 

Explanation of trigger LEVEL 

+ 
0 

At the time (-, _ of (±J SLOPE 

,,-+\At the time 

o \ of8 SLOPE 

-
-/ 

@ Trigger MODE select switch 

AUTO The instrument is brought into automatically 
triggering sweep in which sweep is always con
ducted .  
In the presence of triggered signal, normal 
triggered sweep is obtained and the waveform 
stands still . In the case of no signal or out of 
triggering , sweep line will appear automatically . 
This setting is convenient in usual cases .  

NORM Triggered sweep i s  obtained and sweep is con
ducted only when triggering is effected .  No 
sweep line will appear in the case of no signal or 
out of synchronization . Use this mode when 
effecting synchronization to a very low fre-
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quency signal (25 Hz or less) . 
TV(V) This setting is used when observing the entire 

vertical picture of television signal. 

TV(H) This setting is used when observing the entire 
horizontal picture of television signal . 

(NOTE) Both TV-V and TV-H synchronize only when 
the synchronizing singal is negative . 

(5) Miscellaneous 

@ EXT BLANKING INPUT connector 

Input terminal for brightness modulation. It is of the DC 
coupling. The brightness is reduced with a positive signal 
and increases with a negative signal . 

@ CAL 0.5V tip 

Output terminal of calibration square wave of about 
I kHz and 0.5V. It has a tip terminal . It is used to cali
brate the probe combination. 

@ Grounding terminal 

Earth terminal of the oscilloscope . 

5. HOW TO OBTAIN THE DISPLAYS 

Before turning ON the POWER switch, insure the power 
supply voltage is within the range of I 08- 1 32V for AC 
1 20V set ,  1 98-242V for AC220V set , and 2 1 6-264V for 
AC 240V set. 
Insert the plug of the power cord on the rear panel into the 

wall outlet and set the controls as follows. 

POWER CD OFF 
INTENSITY @ Counterclockwise to the full 
FOCUS @ Midrange 
AC-GND-OC @ GND 1 � POSITION @ Midrange (the knob is in the de-

V.MODE @ pressed) 
CH I 

Trigger MODE @ AUTO 
Trigger SOURCE @ INT 
INT TRIG � CH I 
TIME/DIV 25 0.5 ms/div 
�POSITION @) Midrange 

Set all the levers of the switches to the upper side. 
After ending all the setting mentioned above, turn ON the 

POWER and, 1 5  second later, rotate the INTEN knob clock
wise . Then the display will appear. If the observation is to be 
started immediately , set the FOCUS control at a point where 
the display is sharpest. 



If the instrument is not used with the power supply turned 
on rotate the INTENsity counterclockwise to reduce the 
brightness and also blur the FOCUS. 

NOTE 

For usual observation, leave the following non-calibrating 
function section set to "CAL" position. 

VARIABLE Rotate in the direction of arrow. 

In this case the VOLTS/DIV is calibrated to 
its indicating value . 

SWP VAR Leave the knob in depressed state . 
In this case the TIME/DIV is calibrated to 
its indicating value . 

Align the base line with the horizontal scale line at the 
center of the screen by operating CHI POSITION. In some 
cases the base line may be oblique to the scale slightly by the 
effect of earth magnetism. In this case , bring the base line 
until it lie s on the horizontal scale line at the center of the 
screen by properly adjusting the semi-fixed variable resistor 
TRACE ROTATION on the front panel. 

GENERAL MEASUREMENT 

(1) 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 a operation 
other than X-Y operation. Make the following settings 
when using CH I . 

MODE select switch QY CH I 
Trigger MODE switch @ AUTO 
Trigger SOURCE @ INT 
INT TRIG @ CH I 

Under these settings almost all the repetitive signals of 
about 25 Hz or more applied to CH I can be synchro
nized and observed by adjusting trigger LEVEL. Since the 
MODE of horizontal axis is at AUTO position , the base line 
appears even when no signal is present or when input 
coupling switch is at GND position. This means that the DC 
voltage can be measured. The following switching is needed 
when observing low frequency signals of about 25 Hz or less. 

Trigger MODE @ NORM 

Synchronization can be effected by operating LEVER knob 
under this setting. 
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When using only CH2 , use the instrument after making the 

following settings . 

MODE select switch @ 
Trigger SOURCE @ 
INT TRIG @ 

CH2 
INT 
CH2 

(2) When observing two waveforms 
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Observation of two waveforms can be made easily by 
setting the MODE switch of vertical axis to ALT or CHOP. 
When observing two waveforms of high repetition frequen
cies set the MODE switch to ALT and , in the case of low 
frequencies ,  se t it to CHOP. 
When measuring the phase difference , measure after effect
ing synchronization with leading phase signal . 

6. METHOD FOR CONNECTING SIGNALS 

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

(1) When using a probe 

Use the attached probe ,  AT- 1 0AK1 .5 ,  when measuring a 
high frequency wave with high accuracy. 
It should be noted ,  however, that since the input signal is 
attenuated by this probe to 1 / 1 0  before it is input to the 
oscilloscope the use of the probe is disadvantageous for low 
level signals, and that at the same time the measuring range 
is extended by that amount for high level signals. 

<CAUTIONS > 

o Do not apply a signal which exceed 400V (DC + peak 
AC at 1 kHz). 

o Bring the grounding point of the earth lead wire of the 
probe close to the point to be measured when measur
ing a rapid rising signal or a high frequency signal. Long 
earth lead wire may cause waveform distortions such as 
ringing and overshoot. 



Connection of earth lead wire 

(a) A good example (3) A bad example 

o Multiply the reading of VOLTS/DIV by I O. 
For example , if the VOLTS/DIV is SOmV/DIV, then 
read the waveform as 

S OmV/div x 1 0  = SOOmV/div 

o To avoid measureme nt error, put the probe in the follow
ing correction state and check it before measurement 
without fail. 
Connect the tip of the probe to the CAL O.SV tip of 
l kHz calibration square wave . 
When this correction capacity value is at optimum the 
waveform takes the shape as shown in Fig .  (a). 
If the waveform is as shown in Fig .  (b) or Fig .  (c), 

rotate the trimmer on the matching box of the probe by 
using a screwdriver until the optimum state is obtained. 

L Capacitance correction trimmer 

(a} Optimum (b) Capacity too 
small 

(2) At tiipe of direct connection 

(c) Capacity too 
large 

When connecting a signal directly to the oscilloscope not 
using the attached probe AT- 1 0 AK1 .5 ( 1 0 : 1 ), pay atten
tion to the following points in order to minimize the mea
surement error . 

o When performing observation using a bare lead wire, no 
trouble occurs of the circuit to be measured is of low 
impedance and high level. 
However, note that, in most cases, measurement error 
may be caused by static stray coupling with other circuit 
and power line . 
This measurement error cannot be ignored even in low 
frequency region. 
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In general , it is safe to avoid measuring with non
shielded connecting wire. When using a shielding wire 
connect one end of the shield to the earth terminal of 
the oscilloscope and the othe� end to the grounding of 
the circuit to be measured .  It is geirable to use a coaxial 
cable with BNC type connector. 

o The following cautions must be observed when per
forming a wide band measureme nt. 
It is necessary to terminate with the characteristic impe
dance of the cable when measuring a rapid rising wave 
form or a high frequency wave . 
Especially when using a long cable , the absence of a 
terminating resistor will necessarily lead to a measure
ment error derived from ringing phenomenon. Some 
measuring circuits require a terminating resistor equal to 
the characteristic impedance of the cable also on the 
measurement terminal side . 
BNC type terminating resistor (50 n) is conveniently 
used for this purpose . 

o In order to perform measurement with the measuring 
circuit put in proper operating state it is sometimes 
necessary to terminate the cable with an impedance 
which corresponds to the circuit to be measured . 

o The stray capacity of the shielded wire must be taken 
into account when performing measurement with a long 
shielded wire. Since the shielded wire normally in use has 

a capacitance of about 1 00 pf per meter, its effect on 
the circuit to be measured cannot be ignored . Use a 
probe to minimize the effect on the circuit . 

o When the length of the shielded wire used or when the 
length of the non-terminated cable reaches 1 /4 wave 
length or its multiples within the band ofV-35 5 (R)type 
( I / 4 wave length is about 1.5 meter when using a coaxial 
cable at 3 5 MHz), oscillation may be caused at 5 m 
V/DIV or near range .  
This i s  caused by the resonance between the externally 
connected high-Q inductance and the input capacity 
and can be avoided by reducing the Q. 
Connect the cable or shielded wire to the input connector 
by way of a serially connected I 00.Q to I k.Q resistor, or 
perform measurement at other VOLTS/DIV range . 

(3) When observing waveform with X-Y 

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

works as an X-Y oscilloscope . 
Each input is applied to the instrument as follows . 

X-axis signal (horizontal axis signal) 

CH I INPUT 
Y-axis signal (vertical axis signal) 

CH2INPUT 

In this case leave the horizontal axis magnification switch 
(PULL-MAG x IO knob) at depressed position . 



7. MEASURING PROCEDURE 

The first things to do are as follows . 

o Bring the brightness and FOCUS at optimum positions 

for easy read out. 
o Display the waveform as large as possible to minimize 

the read e rror. 
o Check the capacity correction when using a probe .  

(Refer to Paragraph ( I )  "When using a probe" of Sec
tion 6. "Method for connecting signals" for the method 
for correcting capacity.) 

(1) DC voltage measurement 

Set input coupling to GND and decide the zero level prop
erly. 
Set VOLTS/DIV appropriately and set AC-GND-DC to 
DC. Since the base line shifts here by the amount of 
DC voltage , the DC voltage of the signal can be obtained 
by multiplying the shift width by the indicated value of 
VOLTS/DIV. When VOLTS/DIV is 50 mV/DIV, then 
50  mV/div x4 .2 = 2 1 0  mV (However,  if the probe AT-
1 0  AJ 1 .5 is in use , the true value of the signal becomes 
1 0  times the value , or .50 mV/div x 4.2 x 1 0  = 2.I V.) 

DC voltage (after shifting) 

Zero level (reference line) 

(2) AC voltage measurement 

The same as paragraph 7 ( I ) , "DC voltage measurement", 
but here those is no need of matching the zero level with 
the scale line . Move the zero level at will to a position easy 
to observe . 
In the drawing as follows, VOLTS/DIV is I V/DIV, I V/ 
div x 5 = 5 Vp-p (50 Vp-p at time using the probe AT-
1 0  AK 1 .5) .  When magnifying and observing a small
amplitude signal, superimposing on a high DC voltage , 
set input coupling to AC . The DC voltage is cut off and 
AC voltage can be observed by increasing sensitivity. 

19 



(3) Measurement of frequency and period 

20 

This will be explained taking the drawing at follows as 
an example. 
One period covers the time A and time B ,  which are sepa
rated from each other by 2 .0 div on the screen. 
When the sweep time is 1 ms/DIV, the period is given by 

1 ms/div x 2 .0  = 2.0ms 
=2.0 x 1 0-3 s 

Accordingly, the frequency is 

1 /(2.0 x 1 0-3) = 500 Hz 
(However, when the knob MAG x l O  is at pulled out posi
tion, TIME/DIV must be converted to 1 / 1 0  since the sweep 
is magnified.) 

Time A Time B 

(4) Measurement of time difference 

Triggering signal source "SOURCE" is selected as offering 
reference signal when measuring the time difference be
tween two signals. Assume that pulse trains as shown in (a). 
Then (b) shows the case when CH 1 is taken as the triggering 
signal source and (c) the case where CH2 is taken. 

_f1___J--i_ CHl -+I t- i 
CH2 � -

' '- (a) 
) ·., 

CHl ',. 

Time 
difference 

CH2 

(b) 

,-
' 

' 
- -' 

CHl 

CH2 

(c) 



This means that CH 1 is used as the triggering signal when 
investigating the length of time by which the signal of CH2 
is delayed from the signal of CH 1 .  CH2 is used in the 
reversed case . In other words, the signal leading in phase is 
selected as the triggering signal source . 
If this process is reversed , the portion to be measured may 
sometimes not appear on the screen. Thereafter , equalize 
the amplitudes of the two signals appearing on the screen or 
superimpose one on another. 
Read the time difference by the interval between 50% am
plitude points of the two signals . 
Sometimes the superimposing method is more convenient 
from the point of view of procedure . 

� -� 
Time --/ ) 

0 difference Equalize 
"' �

�
amplitudes - ---- J� by VAR 

(a) Equal amplitude 
measuring method 

<CAUTIONS > 

(b) Suerposition 
measuring method 

Since the pulsed wave contains many high-frequency wave 
components (higher harmonics) depending on its width or 

period ,  pay the same attention as given to high frequency 
signals when handling it . Accordingly, use a probe or coax
ial cable and shorten the earth lead wire as much as possible . 

(5) Measurement of rise (fall) time 

To measure the rise time pay attention not only to the 
abovementioned items but also to measurement error. 
The following relationship exists between the rise time Trx 
of the waveform to be measured ,  the rise time Trs of oscil
loscope ,  and the rise time Tro displayed on the screen. 

Tro = ,,/ Trx2 + Trs2 

When the rise time of the pulse going to be measured is 
sufficiently longer than the rise time of the oscilloscope 
(7ns in our case),  the effect of the rise time of the oscil
loscope on the measurement can be neglected . However ,  if 
both are close to each other, measurement error may be 
caused .  

The true rise time i s  given by  

Trx = J Tro2 - Trs2 

Moreover,  in general , in a circuit free from waveform dis
tortion such as overshoot and sag ,  the following relation
ship is established between frequency band and rise time . 
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Where , 
fc x tr = 0.3 5  
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. 
This oscilloscope is provided with graduations for 0%, 10%,  
90%, and 1 00% on the screen, which facilitate measurement . 

(6) Synchronization of complexed waveform 

22 

In the case shown in Fig. (a) where two waveforms greatly 
different in amplitude alternate, the waveform is doubled if 
the trigger level is not set properly. In the case where the 
trigger level is selected as Y line two waveforms, one start
ing with A and advancing to B, C, D, E, F, . . . and the 
other starting with E and advancing to F, G, H, I . . .  , will 
appear alternately on the screen. They will be doubled 
as shown in Fig. (b), for which no synchronization cab be 
taken. 
In such a case , rotate LEVEL clockwise until the trigger 
level comes to Y' line . Then the waveform on the screen be
comes the one is  shown in Fig. (c) which start with B and 
advances to C, E, F, . . .  and which allows synchroniza
tion. 

A/C\Ec-c/ \ KL\JY\ 
1 � F""' J ........, L P� 

(a) Signal waveform 

Y' 
Trigger level 

y setting line 

(b) When the trigger 
setting level is Y 

(c) When the trigger 
setting level is Y' 

Synchronization of complexed waveform 

(7) Synchronization of observing two waveforms 

CD When two signals of CH I and CH2 have same frequencies 
or the frequencies of an integral number or the frequen
cies in a relation of a specific time difference, the INT 
TRIG switch selects either CH I or CH2 as a reference 
signal. CH I position selects CH I signal as a reference, 
and CH2 position selects CH2 signal . 

@ For an observation of signals of different frequencies, set 
the INT TRIG switch to the VERT MODE. The sync 
signal switches at each alternation of channels, and the 
waveform of the each channel is stably triggered. 



SELECTION OF A TRIGGER SOURCE ON THE VERT 

MODE 

A trigger signal is obtained in the following steps. 
1 )  Set the SOURCE switch @ to INT.. 
2) Set the INT TRIG switch @ to VERT MODE. 
3) Select the MODE switch @ . 

Table I. Relation of trigger signal sources and switches 

SOURCE INT LINE EXT 

INT TRIG CH I CH2 
VERT 

MODE 

v CH I CH I CH2 CH I 

CH2 CH I CH2 CH2 Line External 
M ALT CHI  CH2 CH I ,CH2 
0 (ALT) 
D CHOP CH I CH2 ADD 

E ADD CHI  CH2 ADD 

When the SOURCE switch to INT, INT TRIG switch to VERT 
MODE, and MODE switch to ALT, the input signals applied to 
CH I and CH2 become trigger source alternatively at each 
sweep .  Consequently, even for an observation of two wave
forms of different frequencies, the waveform of the each 
channel is stably tiggered. 
In this case , the signal should be  applied to both CHl and CH2 , 
and the two signals have the same level portion in excess of the 
rated amplitude each other. There should be a common por
tion of levels available that is above the rated amplitude of 
CH l and CH2 . 
When a sinew ave is applied to CH 1 ,  and a square wave is 
applied to CH2 , "A''s in Fig .  I are the levels possible for 
synchronization. 

a) Input coupling: DC b) Input coupling: AC 

CH I ov� � 

CH2 o��-D n n � -l 

Fig. I 23 



In order to expand the synchronization range , AC coupling is 
applied to the CH2 side . 
When either the CHI  or CH2 input signal is smaller as shown 
in Fig.2 , adjust the VOLTS/DIV switches @ and @ to 
obtain sufficient amplitudes. 

The VERT MODE triggering requires 1 . 5 div more than the 
amplitude required for an observation of CH I or CH2. 

CH I ov-� 

CH2 ov� 
Fig. 2 

The VERT MODE triggering is not possible when the signal 
is applied to only one channel as illustrated on Fig . 3. 

24 

cH2 ov� 

Fig. 3 

Cautions : Do not use the INT TRIG to the VERT MODE 

when VAR tfS and/or @ are in the pulled out 
PULL xS GAIN \9' 

position (xS GAIN mode). 



ALTERNATE TRIGGER 

Jittering wave as shown below may appear on the screen 
when a gently-sloping signal is displayed by approximately 
10 cycles or less, with the VERT MODE for the INT 
TRIG switch and the ALT position for the MODE select 
switch. For detailed and clear observation of each signal, 
set the MODE select switch to the CH I or CH2. 

(8) How to use TV exclusive synchronization 

CD On the video waveform of TV 

In the work concerned with TV, complexed signals con
taining video signal , blanking pedestal signal , and syn
chronizing signal are often measured .  However ,  since 
the waveform is complexed,  a special circuit is needed 
to effect a stable synchronization with vertical waveform. 

Synchronizing 
signal pulse 
(S YNC pulse) 

II� 
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Ci) Difference in the circuits 

Exclusive circuit for conventional oscillograph 

General circuit 
Simple synchronizing 

circuit 

Video signal 

To trigger circuit To trigger ci rcuit 
"' -

� '3 [> 0 0 [) 
CJ ... 
u 

T 
rh 

Hard to synchronize , because Synchronization is more easily 
video signal is applied directly as effected than in the circuit 
trigger signal . shown at left ,  because the 

signal is integrated to remove 
high frequency components .  

Exclusive circuit for this 

instrument 

(Principle drawing) 

TV exclusive synchronizing 

separator circuit 

v{ * 
- ...L 

� T 
,,r_ 

i 
I To trigger 

r circuit 

Stable synchronization is ob-
tained since SYNC pulse is 
picked up , amplified , and then 
integrated to remove high fre-
quency components. 



@ Operation 

T o  o b se rv e  v e r t i c a l  sig n a l  T o  o b se r v e  h o riz on t a l  sign a l  

I I 
I I 

I 

ITRIGI MODE : TV- V 

. .  
1 1 1 1 1  I I  1 1 1 1 1 1  I l l I I  
11 1 1 1 1 1 1 1 1 1  ' II I I  I I  . -

I 
I 
L 

ITRIGI MODE : TV- H 

(NOTE) This oscilloscope sy nchronizes with only 
(-) synchronizing signal. 

(REFERENCE) 

/ 
Video 

signal 

Synchronizing 
signal 

(a) Example of (-) 
synchronizing signal 

(b) Example of (+) 
synchronizing signal 

The A TT balance of the vertical axis can be made easily. 

CD Set the input coupling switches of CHI and CH2 to 
GND and set the TRIG MODE to AUTO. Then position 

the base line to the center . @ rum the VOLTS/DIV switch to SmV- I OmV and ad
just so that the base line does not move . ( DC 23 24 ) BAL 
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j 9� MAINTENANCE 
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I )  Since semiconductors , prec1S1on components, etc . are 
employed in this oscilloscope , use at most care for opera
tion and storaRe . 

2) Clean the screen with soft tissue 
'
periodically . 

3) Side panel can be removed with a screw driver . 

4) Store this oscilloscope in the ambient temperature from 
- 1 0 to +60°C .  

10. SPECIFICATIONS 

JcRTJ 
Type 

6" screen with internal graticule 
Approximate l 2kV acceleration potential 

Phosphor 

P3 l standard 

Graticule 

8 x 1 0  div (div = 1 0  mm) 
Internal graticule 

Focussing 

Trace rotation 

Brightness adjustment 

Scale illumination 

Possible (with automatic focus 
correction circuit) 
Provided 
Possible 
Variable 

I Z-AXIS INPUf (INTENSITY MODULATION� 
DC -coupled , positive-going signal decreases intensity : 
5 Vp-p signal causes noticeable modulation at normal 
intensity : DC to 2MHz 



Input impedance 

Maximum input voltage 

33 kohm (typ.) 

30 V(DC +peak AC) 

I VERTICAL DEFLECTION SYSTEM (2 identical channels) J 
Bandwidth and rise time 

DC to at least 35 MHz and rise time 1 0  ns or less DC to 
at least 7 MHz and rise time 50 ns or less at  magnifier 
extends. The AC coupled lower -3dB point is 1 0  Hz or 
less. 

Deflection factor 

5mV/div to 5V/div in IO calibrated steps in a 1 -2-5 
sequence . Uncalibrated continuous control extends de 
flection factor to at least 1 2  .5 Volts per division in the 
5 Volts/div position. x5 magnifier increases sensitivity of 
each deflection factor setting to l mV/div .  

Accuracy 

±3% 
Additional error for magnifier ±2%. 

Display modes 

CH l ,  CH2 (normal or invert) ,  Alternate , Chopped 
(approximate 250kHz), Added 

Input impedance 

Approximately 1 Mil in parallel with 25 pF 

Maximum input voltage 

300V (DC + peak AC) or 500 Vp-p AC at I kHz or less 

Input coupling 

AC , GND, DC 

I HORIZONTAL DEFLECTION SYSTEM I 
Time base 

0.2µs/div to 0.2s/div in 1 9  calibrated steps in a 1 -2-5 
sequence . Uncalibrated continuous control extends de
flection factor to at least 0 .5 seconds per division in 
the 0 .2 sec/div position. x l O  mag extends maximum 
sweep rate to 20 ns/div. 

Accuracy 

±3% 
Additional error for magnifier ±2% 

I TRIGGERING SYSTEM I 
Trigger modes 

Automatic , Normal, TV (TV-H or TV-V) 

29 
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Trigger source 

Internal (Ch l ,  Ch2 , V-MODE), Line , External 

Trigger slope 

+ -, 

TV sync polarity 

TV (-) 

Triggering sensitivity and frequency 

Frequency Internal (V-MODE) External 

20 Hz - 5 MHz 0 .5div (2 .0 div) 200 mV 

5 MHz - 35 MHz 1 .5 div (3 .0 div) 800 mV 

TV-V sensitivity : SYNC section less than 1 div or I V  

AUTO low band : Approximately 25 Hz 

Trigger coupling 

AC : 20 Hz to full bandwidth 

External trigger input impedance 

Approximately 1 Mil in parallel with 25 pF 

Maximum input voltage 

300V (DC + peak AC) 

I X-Y OPERATION (CHI ; Horiz , CH2 ; Vert) I 
Deflection factor 

Same as vertical deflection 

X-bandwidth 

DC to at least 500kHz 

Phase error 

3 ° or less from DC to 50kHz 

I CALIBRATOR I 
An approximate l kHz 0.5V ±3% square wave 

I SIGNAL OUTPUT I 
CHI VERT SIGNAL OUTPUT 

Output voltage is at least 20 mV/div into a 50 ohm load . 
Bandwidth is 50 Hz to at least 5 MHz. 



I POWER SUPPL y I 
VOLT AGE (50/60Hz) FUSE 

1 00 V ( 90 - 1 1 0 V) 2A 
I 20 V ( 1 08 - 1 32 V) 2A 
220 V ( I  99- 242 V) I A  
240 V (2 I 6- 264 V) IA  

Power supply frequency : 50 ,  60 ,  400 Hz 

Power consumption : Approx . 30W 

ENVIRONMENT 

Limit of operation temperature 

Limit of operation humidity 

Rated range of use temperature 

Rated range of use himidity 

Storage and transport temperature 

DIMENSIONS AND WEIGHT 

0 to +40°C 
(32 to 1 04° F) 

35  to 85% 
+ I O  to +35°C 
(50 to 95°F) 

45 to 85% 
-20 to +70°C 

(-4 to + I 58°F) 

Approx . 3 1 0(W) x I 30(H) x 370(D) mm 

( 1 2 .4(W) x 5 .2(H) x I 4.8(D) inches) 

Approx . 6 kg ( I 3 .5 lbs) 
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11. EXTERNAL VIEW 
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12. SCHEMATIC DIAGRAMS 
lcHtl 
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£JC 
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CHI, CH2 VERTHODE 
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PEF - 6 20 

A C  
'3V 

B LOC K D I AG RAM 
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NOTE 

o This instrument should be adjusted at an ambient temperature of +20°C 
for best overall accuracy . 
Allow at least 1 5  minutes warmup before proceeding. 

o Polyvinyl chloride (PVC) 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. 

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

o 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 . 



WA R R AN TY 

R E G I ST R AT I O N  CA R D  

DATE O F  PU R C H AS E  

NAM E 

T I T L E  

COM PA N Y  

AD D R ESS 

C I TY/STAT E/Z I P  

M O D E L  

S E R I A L  N U M B E R  

D E A L E R 'S N AM E  

� HITACHI  

L E T  H I TAC H I H E LP YO U !  

Thank you for purchasing this Hitachi Oscilloscope .  In order that we may continue 
to provide the finest quality and value possible , we would appreciate it if you would 
take a few moments to answer the following questions : 

1 .  W h i c h  was the m a i n  reason fo r bu y i n g  

t h i s  H i tachi  Osc i l l oscope? 

O Price O Performance O R e l i a b i l i ty 

O Service O Warranty 

2 .  What spec i f i c a t i o n s  meet your req u i re

ments? 

O Ba n dwidth 

O Ma x i m u m  se n s i t iv ity 

O Ma x i m u m  sweep t ime 

0 Battery operat i o n  

O Size a n d  we i g h t  

O Ot h e r  ------------

3. How many oth e r  peop l e  in y o u r  company 

w i l l  be us ing th is  osc i l l oscopes? 

__ peop le  

4.  What other  osc i l l oscopes d o  you use? 

5.  What i s  you r appl icat ion f ie ld for  t h i s  

H i tac h i  Osci l l oscope? 

O M a n u factu r i n g  O La boratory O Service 

O E d u cat i o r  O Ot h e r  ------

6. H ow d i d  you get to know o u r  osc i l l oscope ? 

O Magaz i n e  adve rt isement 

O D i s t r i bu to r  d i splay 

O F r i e n d ' s  recom me n d at i on 

O Trade s h ow 

O O th e r  

7 .  Do you own a n y  other  H i tachi  measu r i n g  

i n stru ments? 

8.  Are you go i n g  to pu rchase m o re osc i l 

l oscopes i n  futu re? 

O Yes O N o 

I f  yes,  appro x .  w h e n  



Name 

Company 

Address 

City 

...... st"""'at ... e 
_______ Zip ___ _ 

Telephone N o .  

FIRST CLASS POST CARD 

H itachi Denshi America, Ltd. 
175  Crossways Park West, 

Woodbury,  N ew York 1 1797 U .S.A.  

Attn : Test and Measu ri n g  Equ i p ment D i vis ion 

Place 
Stamp 
Here 
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HITACHI DENSHI, LTD. 
23-2, Kondo Sudo-cha 1-chome, Chiyodo-ku, Tokyo 101, Japan 
Phon.,(03)255-841 1, Tele.,J24178 

HITACHI DENSHI AMERICA, LTD.•  
Headquarters and New York Officer 
175 Crossways Pork West, Woodbury, New York 1 1797, U.S.A. 
Phone,(516)921-7200, FAX,516-921-3545, 516-496-3718, TWX,510-221-1899 

Washington D.C. Office: 
4720 P Boston Way, Lanham, Maryland 20801, U.S.A. 
Phone,(301)459-8262, FAX,301-459-8350 

Chko90 Officer 
1725 North 33rd. Ave., Melrose Pork, Illinois 60160, U.S.A. 
Phone,(312)3«-4020, FAX,312-344-9842 

Clndnnotl Office: 
1 1 250 Cornell Pork Drive, Suite 206, Cincinnati, Ohio 45242, U.S.A. 
Phone,(513)489-6500, FAX,513-489-0184 

--

Loi An9ele1 Offlcer 
Vidorio Business Pork 
18005 South Adria Moru lone, Corson, California 90746, U.S.A. 
Phone,(213)538-4880, FAX,313-515-1029 

Dalla1 Offlcel 
14169 Proton Road, Dallas, Texas 75234, U.S.A. 
Phone,(214)233-7623. FAX,214�58-9284 

Atlanta Officer 
3610 Clearview Parkway. Doraville, Georgia 30340, U.S.A. 
Phone,(404)451-9453, FAX' 404,458-8356 

Denver Office: 
3538 p-;o, Bldg. 3. 
Suit. 505, Aurora, Colorado 80010, U.S.A. 
Phone,(303)344-3156, FAX' 303-364-8394 

Seattle Office: 
370 Upland Drive, Tukwila, Washington 98188, U.S.A. 
Phone,(206)575-1680 

Distribution Center. 
1051 Andover Pork WHt, Tukwila, Washington 98188. U.S.A. 
Phonoo(206)575-1690, FAX,206-575-3320. 206-575-1778, TWX,910-444'2155 

HITACHI DENSHI, LTD. (CANADA)* 
Head Office: 
65 Melford Drive, Xorborough, Ontario MlB 2G6. Canada 
Phone,(416)299-5900, Tele.0652-5324 , FAX,416-299-0450 

Quebec Offlce: 
8096 Trans-Canada, St.Laurent, Quebec, H4S 1M5, Canada 
Phono�514)332-6687, Teled82- 4768 

Wettem Office: 
343l-12th St. North.fast, Calgary. Alberto T2E 656. Canada 
Phoneo(403)276-8508, Telex,652-5324 

HITACHI DENSHI (EUROPA) G.m.b.H.* 
Heod Office: 
Weiskircher Strone 88 
D-6054 Rodgou 1 (Ji.igesheim), West Germany 
Phone,(06106) 1 3027, T ele"417-849, FAX: (061 06) 1 6906 

HITACHI DENSHI (U.K.) LTD.* 
Heod Offices 
Garrick Industrial Estate. Garrick Rood, Hendon, London NW9 9AP, United Kingdom 
Phone,(01)202-431 1. Tele"27'49, FAX' 0 1 -202-245 1 

Leeds Offlce: 
Video House, 55 Manor Rood. Leeds, LS11. 5PZ, United Kingdom 
Phone' 430294. FAX,0532�59263 

* Subsidiaries of Hitachi Denshi, Ltd. 

F N o . 5 6 1 6  1 J2J 
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