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BEFORE plugging the AC cord i n t o a power o u t l e t , 
MAKE SURE t h a t your l i n e v o l t a g e corresponds to 
the operating v o l t a g e to which t h i s u n i t i s s e t . 

1 . GENERAL 
TRIO model VT-106 i s an e l e c t r o n i c voltmeter w i t h a s c a l e c a l i b r a t e d 
i n rms v a l u e . I t provides means f o r you to make ac c u r a t e and s t a b l e 
v o l t a g e measurement of an input v o l t a g e from a minute v o l t a g e of 
20 up to 300 V w i t h i n a v o l t a g e waveform frequency range from 
5 Hz to 500 kHz. 

Because of i t s extremely high s e n s i t i v i t y , t h i s e l e c t r o n i c v o l t ­
meter can be used even f o r n o i s e measurement, not to speak of g e n e r a l 
v o l t a g e measurement. I t may a l s o be used as an a m p l i f i e r w i t h high 
g a i n . 

2. FEATURES 
o A l l s o l i d s t a t e c i r c u i t r y - s m a l l both i n warm-up and power consumption, 
o Taut-band used to support the meter u n i t , a moving c o i l type high 

s e n s i t i v i t y DC ammeter, f r e e s the meter u n i t from a b r a s i o n or shocks 
and a l l o w s easy and p r e c i s e reading of meter i n d i c a t i o n , 

o Wide voltage measuring range from 20 tiV to 300 V w i t h i n a measuring 
frequency range from 5 Hz to 500 kHz. 

o Each range measuring c i r c u i t provides an input impedance of 1 M Q 
and a shunt c a p a c i t a n c e of l e s s than 32 pF - almost no adverse e f f e c t 
given to the c i r c u i t under measurement, 

o Power supply i n c o r p o r a t i n g a v o l t a g e r e g u l a t o r c i r c u i t i n s u r e s s t a b l e 
v o l t a g e measurement a g a i n s t v a r i a t i o n of source v o l t a g e , 

o The dB and dBm s c a l e s provided a d d i t i o n a l l y to v o l t a g e s c a l e c a l i b r a t e d 
i n rms v a l u e . - convenient s p e c i f i c a l l y to make S/N r a t i o measurement, 

o P r o v i s i o n of output t e r m i n a l s f o r connection of an o s c i l l o s c o p e -
waveform obs e r v a t i o n a v a i l a b l e f o r waveform of the voltage under 
measurement. 

3. RATINGS 
o VOLTMETER 
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Measuring ranges 
Voltage (12 ranges) ; 0.02 mV ~ 300 V ( F u l l s c a l e s of O.OOl/ 

0.003/0.01/0.03/0.1/0.3/1/3/10/30/100/ 
300) 

dB ; - 80 ~ + 50 dB (0 dB = 1 V) 
dBm ; - 80 ~ + 52 dB (0 dB = 1 mW, 600 O.) 

I n d i c a t i n g a c c u r a c y ± 3 fo of f u l l s c a l e (as measured u s i n g 
1 kHz as standard measuring frequency) 

Frequency response ( w i t h r e s p e c t to the response a t 1 kHz) 

5 Hz ~ 500 kHz ; ± 10 % 
10 Hz - 250 kHz : + 5 _^ 
20 Hz ~ 100 kHz ; ± 3 % 

Input impedance 1 MO shunted by 32 pF or l e s s . 
Power r e g u l a t i o n Within ± 1 $ of f u l l s c a l e a g a i n s t ± 10 f° 

v a r i a t i o n of power source v o l t a g e . 
Temperature c o e f ­
f i c i e n t ± 0.09 1°l °C 

Operating temperature 
range - 10 ~ + 50 °C 

Maximum input v o l t a g e 
DC component ; ± 400 V 
AC component ; 300 V rms f o r ranges 0.3 V or lower 

500 V rms f o r ranges 1 V or higher 
o AMPLIFIER CHARACTERISTIC 

Gain Approx. 66 dB 
Output v o l t a g e More than 2 V without load 
Frequency response Within ± 1 dB from 5 Hz to 500 kHz 
Output impedance Approx. 600 i i 
D i s t o r t i o n f a c t o r L e s s than 1 /o a t f u l l s c a l e 
S/N r a t i o More than 40 dB a t f u l l s c a l e 

o Power Supply 
Input voltage AC 100, 117 or 230 V ± 10 %, 50 or 

60 Hz 
Power consumption 2.7 W 

o Composition 
F r o n t and r e a r views R e f e r to the F i g 2. 



Dimentions 158(W) x 195(D) X 215(H) (mm) 
Weight 2.7 kg ( 5 . 1 LBS) 
A c c e s s o r i e s 1 One CA-41 cord (BNC) 

2 Three f u s e s 
3 One copy of i n s t r u c t i o n manual 

4. CIRCUIT DESCRIPTION 
When you read the f o l l o w i n g d e s c r i p t i o n s , r e f e r to the block 

diagram i n P i g . 1 and the c i r c u i t diagram i n F i g . 4. 

Fig.I VT-106 BLOCK DIAGRAM 

(1) ATTENUATOR ( I ) 
Attenuator ( I ) i s a r e s i s t a n c e a t t e n u a t o r w i t h compensating 

c a p a c i t o r . 
Th i s a t t e n u a t o r provides the same output v o l t a g e as the input 
voltage when i t s s e l e c t o r s w i t c h i s s e t to any of p o s i t i o n s of 
0.001V to 0.3 V. I f the s e l e c t o r s w i t c h i s i n any of p o s i t i o n s 
of I V to 300 V, the atten u a t o r provides an output v o l t a g e which, 
being v o l t a g e d i v i d e d by r e s i s t o r s R101 and R102, i s 60 dB lower 
than the input v o l t a g e . 

Trimmer c a p a c i t o r TClOlj i s i n s e r t e d to a d j u s t the performance 
of t h i s s e t ( p r e - s e t a t 100 KHz). 

(2) INPUT CIRCUIT 
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The input c i r c u i t i s a high input—impedance c i r c u i t employing 

FET ( 2 S k l 3 - l ) . 
T r a n s i s t o r s Ql (2SK13Y) and Q3 C 2SC458(LG)C 3 form an a m p l i f i e r 

with a g a i n of 20 dB with a negative feedback of 10 dB a p p l i e d 
from the output to the input s i d e s of the c i r c u i t . 

T r a n s i s t o r Q2 (2SA562-Y) compensates the d r i f t of the t r a n s i s ­
t o r Ql output due to temperature change. 

T r a n s i s t o r Q4 C 2SC458(LG)C 3 , a c t i n g as an em i t t e r f o l l o w e r , 
connects the output of the input c i r c u i t to the second a t t e n u a t o r . 

Diodes Dl and D2 ClS1473(K) 3 form a p r o t e c t i o n c i r c u i t f o r 
PET Q l . 

(3) ATTENUATOR ( I I ) 
T h i s a t t e n u a t o r ( I I ) d i v i d e s a l l i t s input voltage i n t o 

output v o l t a g e s below 0.01 V, which are a p p l i e d to the next 
a m p l i f i e r . That i s , the atten u a t o r e x e r t s an a t t e n u a t i o n of 
50 dB to the input v o l t a g e s from the input c i r c u i t f o r ranges 
0.001 V through 0.3 V. When the s e l e c t o r s w i t c h i s turned to 
p o s i t i o n Range 1 V, the at t e n u a t o r C 2 3 i s switched to the Range 
0.001 V c i r c u i t , T h i s i s because a t the p o s i t i o n Range 1 V, 
the input voltage i s attenua t e d by 60 dB through a t t e n u a t o r ( I ) . 

(4) AC AMPLIFIER AND FEEDBACK CIRCUIT 

The AC a m p l i f i e r r e c e i v e s i t s input from atte n u a t o r C 2 3 
through a D a r l i n g t o n c i r c u i t which, comprising t r a n s i s t o r s 
Q5 and Q6, turns the input i n t o high impedance, and d e l i v e r s 
the output of D a r l i n g t o n c i r c u i t through e m i t t e r f o l l o w e r Q6 
with low output impedance to the succeeding a m p l i f i e r 
stage c o n s i s t i n g of I C 1 , Q7 and Q8. 

The a m p l i f i e r provides a gain of approx. 46 dB at 1 kHz with 
a negative feedback of approx. 20 dB a p p l i e d from i t s output to 
the input s i d e s . 

T h i s a m p l i f i e r operates i n conjunction with the input c i r c u i t 
to form an a m p l i f i e r c i r c u i t p r o v i d i n g an o v e r a l l g a i n of 66 dB. 

(5) RECTIFIER CIRCUIT 

The r e c t i f i e r c i r c u i t c o n s i s t s of a ful l - w a v e r e c t i f i e r 
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c i r c u i t and a meter (DC 100 uA, i n t e r n a l r e s i s t a n c e 850 ) . 
T h i s c i r c u i t causes the meter to d e f l e c t i n proportion to 

the mean value of the input waveform. But, the meter i s p r o v i d ­
ed w i t h a s c a l e graduated i n rms v a l u e of the s i n e wave. 

(6) METER 
Th i s meter i s of the taut-band suspension type, which i s 

c h a r a c t e r i z e d by s m a l l a b r a s i o n and high s h o c k - r e s i s t i n g nature, 
and t h e r e f o r e i n s u r e s you a s t a b l e measurement. 

There are t h r e e types of s c a l e marked on the meter f a c e . 
Of t h e s e , one type i s the v o l t a g e s c a l e graduated over f u l l s c a l e 
ranges of 0 ~ 10 and 0 ~ 3 i n rms v a l u e of s i n e wave. The 
others are the dB and dBm s c a l e s graduated on the bases of 10 = 0 
dB and 1 mW. 600 I I = 0 dBm r e s p e c t i v e l y . 

(7) POWER SUPPLY CIRCUIT 
The power supply c i r c u i t , operating from AC 100/117/230 V, 

50 or 60 Hz source, s u p p l i e s a l l c i r c u i t s of t h i s s e t w i t h the 
12 and 23 V v o l t a g e s as the + B v o l t a g e . 

T h i s c i r c u i t i s of the s e r i e s r e g u l a t o r type, i n which the 
output v o l t a g e i s r e g u l a t e d as f o l l o w s : 

E r r o r d e t e c t o r Q10 detects any v a r i a t i o n of an output v o l t a g e , 
compares i t to r e f e r e n c e v o l t a g e provided by diode D5, and a p p l i e s 
an e r r o r v o l t a g e to c o n t r o l l e r Q l l (2SC627), thereby r e s t o r i n g 
the output to the normal v o l t a g e . 

5. OPERATING INSTRUCTIONS 
( r e f e r to F i g . 2.) 
(1) PANEL CONTROLS AND THEIR FUNCTIONS 

The panel c o n t r o l s and t h e i r f u n c t i o n s are as f o l l o w s . 
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® POWER : Throwing t h i s s w i t c h i n t o the upper p o s i t i o n t u r n s 
on t h i s s e t and neon p i l o t lamp glows to i n d i c a t e 
t h a t the s e t i s p l a c e d i n the running c o n d i t i o n . 

(D : Neon p i l o t lamp which turns on when POWER s w i t c h i s 
thrown i n t o ON p o s i t i o n . 

® INPUT : Input s i g n a l t e r m i n a l . 
® VOLTS 

DECIBELS : 1 2 - p o s i t i o n s meter range s e l e c t o r s w i t c h f o r 
s e l e c t i n g a voltage measuring range i n 10 dB 
st e p s . 

© OUTPUT : Output t e r m i n a l provided f o r connection of an 
o s c i l l o s c o p e to observe waveform. 

® : Z e r o - s e t adjustment f o r meter. 
(T) 
w : Taut—band meter having high r e s i s t i n g nature to 

abrasion and shocks. I n d i c a t e s the rms val u e of 
r e a l v o l t a g e measured. 

® : Handle 
® : Power cord 
© : Input power s e l e c t o r s w i t c h with p o s i t i o n s 100; 



117 and 230 V f o r 50 or 60 Hz. 

(2) OPERATIONS 

( 2 ) - 1 Throw the POWER s w i t c h i n t o the upper p o s i t i o n to t u r n on 
the s e t . T h i s glows the neon p i l o t lamp to i n d i c a t e t h a t 
the AC power i s a p p l i e d to the s e t . Allow 3 minutes f o r 

B 
the s e t to warm up. 

( 2 ) - 2 Connect the measuring cable to INPUT t e r m i n a l . 

( 2 ) - 3 S e t the meter range s e l e c t o r s w i t c h to p o s i t i o n 300. 
When measuring an AC input voltage superposed on DC v o l t a g e , 
however, never f a i l to s e t the range s e l e c t o r s w i t c h a t p o s i ­
t i o n 300 before connecting the measuring cable to the c i r c u i t 
Otherwise, the s e t may be damaged by the surge due to the DC 
v o l t a g e . 

( 2 ) - 4 Connect the measuring c a b l e a c r o s s the measuring p o i n t s . 

( 2 ) - 5 A d j u s t the meter range s e l e c t o r s w i t c h to the p o s i t i o n a t 
which the meter d e f l e c t s over o n e - t h i r d of f u l l s c a l e . 

( 2 )-6 Take reading on the meter u s i n g an appropriate s c a l e i n 
connection with the p o s i t i o n of meter range s e l e c t o r s w i t c h . 

6. HOW TO READ METER SCALE INDICATION 
( r e f e r to P i g . 3.) 

( l ) Voltage s c a l e 

Fig-3 
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The voltage s c a l e i s c a l i b r a t e d w i t h b l a c k double graduations 
marked, together with t h e i r r e s p e c t i v e f i g u r e s , over ranges O ~~ 
10 ® and 0 ~ 3 — @ . 

When the meter range s e l e c t o r s w i t c h i s s e t to range 1 V, the 
f u l l s c a l e s e t t i n g 10 of the 1 ~ 10 @ s c a l e i n d i c a t e s 1 V. I f 
the s w i t c h i s s e t to range 300 mV, the f u l l s c a l e s e t t i n g 3 of 
the 1 ~ 3 ® s c a l e i n d i c a t e s 300 mV. 

The above s i m i l a r l y a p p l i e s to the other range s e l e c t e d by 
the meter range s e l e c t o r s w i t c h only i f the reading i s taken 
from the s c a l e having the same f u l l s c a l e s e t t i n g as the range 
s e l e c t e d . 

The 0 ~ 3 range of the 0 ~ 10 @ s c a l e i s overlapped w i t h 
the 0 — 3 ® s c a l e . T h i s i s intended to enlarge the range 
between graduations 0 and 3 of the 0 ~- 10 @ s c a l e , s i n c e i t i s 
r a t h e r d i f f i c u l t to take meter reading over s a i d range because 
of too narrow i n t e r v a l s between the graduations. I f the meter 
give s an i n d i c a t i o n s m a l l e r than 3 on the 0 "— 10 ® s c a l e , 
t h e r e f o r e , t u r n the meter range s e l e c t o r s w i t c h to range 3 and 
you can take the reading more minutely from the 0 ~ 3 © s c a l e . 

(2) dB s c a l e 
The dB s c a l e i s a v o l t a g e r a t i o s c a l e c a l i b r a t e d w i t h r e d 

graduations over a range of 0 to -20 dB w i t h graduation 0 dB 
corresponding to graduation 10 of the 0 ~ 10 ® s c a l e . 

While, the meter range s e l e c t o r s w i t c h i s so designed t h a t 
i t s e l e c t s the input voltage w i t h 10 dB s t e p f o r 12 input 
voltage ranges from 1 mV to 300 V. T h i s means t h a t the s w i t c h 
provides an a t t e n u a t i o n r a t i o of 110 dB f o r the input v o l t a g e s 
1 mV and 300 V. 

Accordingly, i f IV i s regarded to be equal to 0 dB as read 
on the dB s c a l e , or 10 as read on the 0 ~ 10 @ s c a l e , with 
the range s e l e c t o r s w i t c h s e t a t p o s i t i o n 1, the input voltage 
may be read i n dB down to - 80 dB con t i n u o u s l y f o r the vo l t a g e 
range from 1 V to 0.1 mV and up to + 50 dB con t i n u o u s l y f o r a 
voltage range from 1 V to 300V-

(3) dBm s c a l e 
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I t i s a ge n e r a l p r a c t i c e f o r a voltmeter i n d i c a t i n g a mean 
value to s e t the l e v e l , a t which a vo l t a g e of 0 . 7 7 5 V i s b u i l t 
up a c r o s s a 600 & r e s i s t a n c e load ( i . e . 1 mW as i t s power), 
as the r e f e r e n c e l e v e l ( i . e . 0 dBm). There f o r e , i f the measuring 
c i r c u i t o f f e r s an impedance of pure 600 £1 r e s i s t a n c e , i t s power 
l e v e l to the r e f e r e n c e l e v e l may be measured u s i n g t h i s dBm s c a l e . 

7. CAUTIONS ON HANDLING THE SET 

( 1 ) T h i s s e t i s ready immediately a f t e r s w i t c h i n g on i t . I n order 
to make a s p e c i f i c a l l y p r e c i s e measurement, however, allow about 
3 minutes f o r the s e t to warm up a f t e r s w i t c h i n g on and then 
proceed to the measurement. 

(2) When i n s t a l l i n g t h i s s e t , r e f r a i n from p l a c i n g i t i n a pl a c e 
where e s p e c i a l l y s t r o n g magnetic or e l e c t r i c f i e l d p r e v a i l s . 

(3) I f you attempt to use the cord other than t h a t s u p p l i e d w i t h the 
s e t as an input cord, employ s i n g l e - c o n d u c t o r cord or s h i e l d e d 
s i n g l e - c o n d u c t o r cord with s m a l l c a p a c i t a n c e between the conductor 
and the s h i e l d . 

( 4 ) T h i s voltmeter i s of the h i g h - s e n s i t i v i t y type, so i t should be 
operated w i t h s u f f i c i e n t care to the l i n e and other minute n o i s e s . 

(5) Be c a r e f u l not to l e a v e t h i s s e t f o r long time a t a pl a c e where 
high temperature and humidity p r e v a i l . 

(6) With 2 3 0-volt power supply, use 0.2A fuse; w i t h 1 1 7-volt power 
supply, use 0.5A f u s e . Be sure to use the f u s e of c o r r e c t ampare 
r a t i n g . 

Note: The r a t i n g s and c i r c u i t diagram of t h i s s e t may be changed 
without n o t i c e owing to improvement of the s e t . 
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Fig-4 

VT-106 
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