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than 300 times at normal condition. This means 

it can be used for about one year when charging 

is done once a day. 

f) When the battery pack is used as a spare bat­

tery for emergency, periodic charging (about 15 

hours) is needed once a month. 

Fig. 6-1 VOLTS FULL SCALE 
control set to 1 V CAL. 

Fig. 6-2 RESPONSE control set to FLAT. 

Fig. 6-3 RESPONSE control set to IRE. 

it is very dangerous because a large current 

flows through the grounded line. 

line +---+---~ 
r.-----t----' Common external 

DC power source 

Other instrument 

~DANGEROUS CONNECT> 

* Do not apply reverse polarities to EXT DC IN. 

* Do not increase the brightness too much. Your 

eyes may be strained and the fluorescent surface 

of CRT may be burnt. 

,., Do not apply an excessive voltage. 

The maximum voltage of each input is as follows. 

Never anply a voltage higher than specified. 

VIDEO INPUT 

EXT S\'NC INPUT 

I Calibration inter--val] 

+5 volts DC 

+5 volts DC 

To maintain instrument accuracy, perform the 

calibration of the V-099 at least every 1,000 

hours of operation, or every six months if used 

infrequently. 

3. Composition 
Composition of the Model V-098 is as follows. 

(1) V-098 waveform monitor ............... 1 

(2) AC power cable ....................... 1 

(3) Fuse 250V 3A ....................... 1 

250V O.SA ...................... 1 

(4) Operation manual ..................... 1 

5 
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4. Specifications 

@[] 

Accelerating voltage 

Scale illumination 

I VERTICAL DEFLECTION I 
Frequency response 

(at lV FULL SCALE or 

4V FULL SCALE) 

FLAT 

IRE 

4.43 BANDPASS 

Deflection factor 

lV FULL SCALE 

4V FULL SCALE 

9 5CB31 ( 3. 5" rectangular 

with external gr&ticule). 

Approx. 2 kV. 

Operating when setting the 

POWER SOURCE control to AC 

and EXT DC. 

Response from 25Hz to 5HHz 

within +5% of response at 

50kHz 

Response per 1958 IRE STD 

23S-l +10/o. 

Response at 4.43HHz does 

not vary between FLAT and 

4.43 BANDPASS by more than 

llo. 

1.0 unit within +2% 

with l volt input. 

1.0 unit within +3% 

with 4 volts input. 

Maximum input level (AC coupled) 

lV FULL SCALE 

4V FULL SCALE 

±_5 volts DC 

+5 volts DC 

Input impedance (not terminated) 

lV FULL SCALE l5k~ in paralleled with 

::_50pF 

4V FULL SCALE 

Return loss 

Video output 

Frequency response 

Nominal output 
impedance 

DC level on output 

[BoRIZONTAL DEFLECTIONj 

2V sweep 

Repetition rate 

Length (when syn­
chronized to video 
signal) 

2V HAG sweep 

Magnification 

60k~ in paralleled with 

::_50pF 

At least 35 dB to 4HHz 

25Hz to 5MHz within +8% 

75 ohm ±_10% 

l volt within +15% for 

1.0 unit display 

with response at FLAT 

Equal to frame rate at 

applied video or external 

sync. 

12.1 div within +l div 

20x within +10% 

19. Set the SWEEP control to 2V. A two field is 

displayed as shown in Fig. 6-8. 

20. Set the SWEEP control to 2V HAG. A magnified 

vertical blanking interval is displayed as 

shown in Fig. 6-9. 

21. AD-099 battery pack 

Connect the battery pack to the BATT IN con­

nector ~ on the rear of V-099 waveform mon­

itor. Power is supplied to the waveform monitor 

from the battery pack up to 2 hours. Over 2 

hours operation may cause a quick terminal 

voltage drop and an over-discharging state. 

To prevent such over discharging, an alarm cir­

cuit is energized to make the PO\,.TER lamp blink. 

In this case, set the POWER/INTENSITY switchG) 

to off and recharge the battery pack imediatel~ 

Charging the batteries 

1. Charge the batteries with the battery pack con­

nected to the monitor. Connect the AC cord of 

the battery pack to AC power supply, and turn 

the POWER/INTENSITY switch G) to off, and 

select the POWER SOURCE switch ~ to BATT 

FULL CHG. Then charging starts and completes 

in about 15 hours. 

2. When the POWER SOURCE switch is selected to the 

AC (TRICKLE CHG) position, trickle charge is 

done while the monitor is operating. 

CAUTIONS ·-·-·---· ;~ve I 
Do not short circu .. it the positi.ve a.nd .. ne.gative .. 
terminals of the battery pack. Do not throw 

the battery pack into fire. 
a)-To ensure-the batte·ry.-·.s-·E.fe-i:ime: charging- . -

should be done in an ambient temperature of 0 

to +40oc (32 to l04"F). 

Charging time should not exceed 3 days or 48 

hours in succession. 

b) Store the oattery pack at cool, dry and dark 

place. Ambient temperature should be -15 to 

+35°C (5 to 95°F). 

Before using battery pack not used for an ex­

tended period of time, charge it by a charger 

since the bateries self-discharge during 

storage. 

c) To avoid a possible explosion, do not short 

circuit the positive and negative terminals. 

d) Do not disassemble the battery pack, because 

electrolyte may harm skin or clothes. 

e) Life time of the battery pack depends on load 

conditions, especially on continuous operating 

time. This pack can bear the charging of more 

15 



7. Rotate the vertical POSITION control to posi­

tion the trace to the 0.3 graticule. 

8. Rotate the horizontal POSITION control to posi­

tion the left end of the trace to the left end 

major division on the 0.3 graticule. 

9. Check that the trace aligns with the 0.3 

graticule. If not, rotate the TRACE ROTATION 

control to align the trace with the 0.3 

graticule. 

10. Set the VOLTS FULL SCALE control to the l V CAL. 

ll. Rotate the vertical POSITION control to posi­

tion the display in the 0 to 1. 0 unit of 

the graticule. The calibrator waveform of 1.0 

unit within ±0.01 unit in amplitude 

will be displayed (see Fig. 6-l). 

12. Apply a l-volt modulated staircase signal to 

the VIOEO INPUT A. 

jNoTEj 
In a video signal distribution system, its out­

put end must be terminated in 75~. When the 

V-098 is connected to its output end, terminate 

the other unused VIDEO INPUT A connector in 7 5~. 

13. Set the VOLTS FULL SCALE control to A l. 

14. Ro,tate the vertical POSITION control to align 

the blanking level of the waveform with the 

14 

0.3 graticule. A modulated staircase signal 

will be displayed as shown in Fig. 6-2. In 

this setting, the tolerance of a frequency 

response is within ±5% from 25Hz to 5MHz. 

15. Set the RESPONSE control to IRE. A modulated 

staircase signal will be displayed as shown in 

Fig. 6-3. In this setting, a frequency respon~ 

reduces as shown in Fig. 4-l. 

16. Set the RESPONSE control to 4.43 BANDPASS. 

A modulated staircase signal will be displayed 

as shown in Fig. 6-4. In this setting, only 

the components of the signal within the 3.9 to 

4.9 MHz frequency range are displayed. (In 

this setting, the signal from sweep oscillator 

with composite sync is displayed as shown in 

Fig. 6-5.) 

17. For setting of 4.43 BANDPASS, pull and rotate 

the PULL VAR control. Then, the display is 

continuously magnified up to five times as 

shown in Fig. 6-6. 

18. Press the PULL VAR control, and set the 

RESPONSE control to FLAT and the SWEEP to l~S/ 

DIV. A magnified H sync interval or picture 

blanking interval is displayed as shown in 

Fig. 6-7. 

2H sweep 

Repetition rate 

l~s/DIV sweep 
accuracy 

I DC RESTORATION] 

Clamp time 

Blanking level 

shift with 10% to 

90% APL change 

I CALIBRATOR I 
Frequency 

Amplitude 

I EXTERNAL SYNcJ 
Input signal 

requirement 

Input impedance 

I POWER I 
Line voltage 

Line frequency 

Equal to half line rate of 

applied video or external 

sync. 

Within +3/o 

Back porch 

APL changes from 50% to 

either 10% or 90% will cause 

blanking level shift of 0.02 

unit or less. 

At least 2 cycles will be 

displayed in 2H sweep. 

Must synchronize 2H sweep 

l volt within +l% 

1.5 volts to 4.5 volts com­

posite sync will synchro­

nize sweeps 

~l5k~ in parallel with ~lOpF 

AC 220/240 volts within ±10% 

50 to 400 Hz 

Power consumption 

External DC source 

Optional battery 

I A.t'1BIENT TEMPERATURE I 
Rated range of use 

Operating 

Storage 

IDiMrns:WNSJ 
iwE.0Bfj 

I OPTION I 

-30 watts on AC line 

source of 220 volts 

DC 11.5 to 14 volts at EXT 

DC IN terminals 

2 hours or more 

+10 to +30oc 

0 to +40°C 

-15 to +60oc (without bat­

tery pack) 

l45(W) x 88(H) x 395(D)mm 

Approx. 4.0kg (without 

battery pack) 

Approx. 2.5kg (battery 

pack) 

19" x 3.5" rack (mountable up to three sets) 

AD-099 battery pack 

(Ni-Cd battery) 

Nominal capacity 

Nominal voltage 

Discharge ending 
voltage 

Recharging current 

Recharging time 

3500 mAh 

12 v 
10 v 

350 rnA 

About 15 hours 
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Fig. 4-l Frequency response at IRE. 

signal to VIDEO INPUT B. The inputs are loop­

through and compensated for 7512. 

@ EXT SYNC 

BNC connectors for applying an external com­

posite sync signal. The inputs are loop­

through and compensated for 75~. 

@ VIDEO OUT 

BNC connector for monitoring the displayed 

signal on the picture monitor. 

@ FUSE 

Secondary protective fuse 3A. 

- AD-099 Battery Pack (option) 

@ CHARGE lamp 

Lights when the AD-099 is under charging except 

trickle charging. 

7. Operating Procedure 
The operation procedure is explained by using a 

l-volt modulated staircase signal. 

l. Set the POWER/INTENSITY control fully counter­

clockwise. 

2. Set the PO\-JER SOURCE control to AC (TRICKLE CHG). 

3. Check that AC line voltage is within 198-242 

(at 220VAC)/216-264 (at 240VAC) volts. 

4. Connect the V-098 to AC line. 

5. Set the V-098 front panel controls as follows: 

Horizontal POSITION 
(coarse and fine) 

Vertical POSITION 

PULL VAR 

SYNC 

Sl-JEEP 

TRACE ROTATION 

RESPONSE 

VOLTS FULL SCALE 

DC REST 

Midrange 

Midrange 

Push in 

INT 

2H 

As is 

FLAT 

Al 

ON 

6. Rotate the POHER/INTENSITY control clockwise at 

the midrange. A trace is displayed after 

several minutes and rotate the POWER/INTENSITY 

control until the trace is at the desired 

brightness. 

l3 



@ RESPONSE 

Selects FLAT, IRE or 4.43 BANDPASS frequency 

response characteristics. 

® VOLTS FULL SCALE 

Selects the full scale vertical deflection 

factors for video input A, video input B, or 

the internal 1 V CAL (1 volt calibrator) signal. 

@ DC REST 

Selects the DC restorer ON or OFF. 

@ LOCK 

Uses for rack-mounting. 

(Rear-Panel) 

@ FOCUS 

Adjusts for optimum display definition. 

U POWER SOURCE 

12 

Selects AC(TRICKLE CHG), EXT DC, BATT or BATT 

FULL CHG. 

AC(TRICKLE): The instrument is operated on 

AC line source of 198-242 (at 220VAC)/216-264 

(at 240VAC) volts. The AD-099 Battery Pack 

(option) is Trickle-Charged when connected tc 

AC line source. 

EXT DC: The instrument is operated on an ex­

ternal DC power source of 11.5-14 volts 

(~l.3A) at EXT DC terminals. 

BATT: The instrument is operated with the AD-

099 Battery Pack (option). 

BATT FULL CHG: The AD-099 Battery Pack is 

charged when connected to AC line source. 

It requires at least 15 hours to full charge 

level after Power Lamp begines blinking. 

I CAUTION: I 
The - (negative) terminal of EXT DC IN is 

inside connected to chassis. 

@ EXT DC IN+ 

Terminals for applying External DC power source. 

I CAUTION: I 
Do not apply reverse polarities to EXT DC IN. 

© BATT IN 

Connector for the AD-099 Battery Pack. 

(jJ AC 

Connector for applying AC line source. 

QJ VIDEO INPUT A 

BNC connectors for applying an external video 

signal to VIDEO INPUT A. The inputs are loop­

through and compensated for 75~. 

~ VIDEO INPUT B 

BNC connectors for applying an external video 

5. Panel Controls 

9 
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6. Panel Discriptions 
(Front-pannel) 

CD POWER/INTENSITY 

Turns the power on or off and controls the 

brightness of the CRT display. Clockwise adjust­

ment increases brightness. Focusing shift 

caused by turning the INTENSITY control is auto­

matically corrected. 

@ Power lamp 

Lights when the instrument is on. 

The lamp blinks when power voltage is low, to 

warn the operator. 

The lamp goes off when power voltage is lower. 

I CAUTION: I 
"When using the V-098 in conjunction with the 

AD-099 Battery Pack, discontinue using the V-

098 and charge the battery by setting the POWER 

SOURCE control to BATT FULL CHG as soon as the 

power lamp blinks. Failure to do so, will cause 

damage to the battery." 

"When power voltage is lower the lamp goes off, 

the V-098 makes sound of vibration of DC/DC con­

verter transformer. But it is not a trouble. 

When power voltage is within the specification, 

it does not sound." 

G) TRACE ROTATION 

Corrects slight tilting of trace caused by 

external magnetic fields. 

FINE 
POSITION 

<­
-7 

Controls the position of the display horizontally 

The large knob is for coarse control and the small 

knob for fine control. 

G) SYNC 

® 

(j) 

Selects INT or EXT sync. 

SWEEP 

Selects 2H, l~s/DIV, 2V MAG or 2V sweep rates. 

H 
PULL VAR 
POSITION 

The large knob controls position of the display 

vertically. 

\ffien pulled out, the small knob controls con­

tinuously vertical deflection factors from at 

least 0.2 to 4 VOLTS FULL SCALE for video input 

A, video input B, or lV CAL (1 volt calibrator) 

signal. When pushed (if turned), each vertical 

deflection factor is calibrated at 1 or 4 VOLTS 

FULL SCALE. 
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