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1. GENERAL 2. FEATURES 

You r K E N W O O D ' S Electronic Vol tmeter , Model V T - 1 7 1 , 

r "VT-171EJ , is a voltmeter of absolute-mean value 

indication type capable of measuring A C voltages 

f rom I m V T S O O ^ V J to 300V r 100VJ in the frequency 

range as wide as 5Hz to 1MHz on root-mean-spuare 

value scales. Your VT-171 T V T - 1 7 1 E J is avai lable in 

var ie ty of applications as it is highly sensit ive and responds 

accurately to given voltages in such a wide frequency 

range. For use on production lines, it can be controlled 

by a remote control device (op t ion) . 

Th is manual oovers two models, the VT-171 and 
VT-171E . 

Most dest descriptions are common to both models. 

Where there are differences, the descriptions for 
the VT-171E are shown enclosed by T J . 

a . Dual power di f ferent ial input ampl i f iers used in the 

entire circuit provide a high rel iabi l i ty and good 

character ist ic of restoration f rom possible saturat ion 

due to excessive inputs. 

b. A large-sized Taut-band meter has a high sensi t iv i ty 

and rel iabi l i ty. 

c. The number of adjusting t r immers are minimized 

wi th the use of the ampl i f iers which are precisely 

calculated in the open loop gains and are negative-

biased through metal- f i lm resistors as accurate as 1%. 

The ampl i f ier character ist ics, therefore, are free f rom 

any secular change. 

d. The input resistance is as high as 1 0 M O in a l l 

ranges and its paral lel capacitance is 45pF or lower. 

e. The meter scales are graduated in the root-mean-

square values for sinusolidal waves. A lso , the meter 

has a dB and dBm scales convenient for measuring 

relat ive values. 

f. The output terminal a l lows your VT-171 T V T - 1 7 1 E J 

to use as a high-gain, wide-band ampl i f ier . 
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9- The input at tenuators are switched by a so-called 

" logic control c i r cu i t " so that a desired range can 

be selected wi th use of a remote control device 

(opt ion). 

h. A relay and F E T switch for range selection, controlled 

by the logic control c i rcui t , provide higher rel iabi l i ty 

than usual rotary switch direct swi tching. 

3. SPECIFICATIONS 

[Meter Section] 
Messurable voltages : 1mV-300mV in 12ranges: 1mV, 3mV, 

10mV, 30mV,100mV, 300mV,1V, 3V, 

10V, 30V, 100V, and 300V fu l l scales. 

ro.3mV-100mV in 12ranges: 0.3mV, 

1mV, 3mV, 10mV,30mV, 100mV, 

300mV, 1V, 3V, 10V, 30V, and 100V 

ful l scales.J 

dB : ' - 8 0 ~ + 5 0 d B r - 90~+40dBJ (0dB=1V) 

dBm : - 8 0 ~ + 5 2 d B m r - 9 0 ~ + 4 2 d B m J 

(0dBm=1mW,600O) 

Er ro r : W i t h i n ± 3 % o f fu l l scale a t 1kHz. 

Frequency response : ±10% at 5Hz -1MHz , 

± 5% at 10Hz-500kHz and 

± 2 % a t 20Hz-100kHz as 

referenced to 1kHz response. 

Input impedance : 10MO ± 5%, wi th less than 45pF 

paral lel capacitance. 

Durable input voltage : 500V (DC+AC peak) 

1V to 300V r 100VJ range 

100V (DC+AC peak) 

1mV ro.3mVJ to 300mV range 



® 

Stab i l i t y : W i th i n±0 .5% of fu l l scale for 

± 10% line voltage f luctuat ion. 

Residual voltage : Less than 2 0 ^ V F3Gj«VJ wi th 

input shorted on 1mV TO.SmVJ 

range. 

[Amplifier Section] 
Gain : 60dB± 1dB T Approx. 70dBJ 

Output voltage : 1 V r m s ± 20% 

Output resistance : 60012 ± 20% 

Frequency response : W i t h i n ± 3dB at 5Hz-500kHz. 

Distort ion : Less than 1% at fu l l scale. 

(Rated by signal-noise rat io in 

1mV and 1V ranges.) 

T (Rated by sigal-noise rat io in 

0.3mV, 1mV and 1V ranges.)J 

Signal-to-noise rat io : Over 40dB at fu l l scale. 

rover 30dB at 0.3mV range J 

[Environmental] 
Temperature 

coefficient : ± 0.08%/°C . 

Wi th in specif ications 

tenperature : 10~40°C 

Fu l l operating 

temperature : 0~50°C 

Relat ive humidity : Less than 80% 

[Power Supply Section] 

Line voltage : 100, 120, 220V A C ± 10%, 

216-250V A C , 50/60Hz 

power consumption : Approx, 4W. 

[Dimensions] 128(130)Wxl90(2l5)Hx238(260)Dmm. 

Valuen in ( ) include protrusions. 
[Net weight] 2.9kg 
[Accessories] 
power cable : 1 pc. 

Input cable : C A - 4 1 , 1 pc. 

Replacement fuse : 0.1A 2 pes. 0.2A 2 pes. 
Instruction manual : 1 copy. 



Figure 1 - Front Panel View. Figure 2- Rear Panel View. 
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4. FUNCTIONAL CONTROLS 

Figure 3 - Preset Controls on Side Panel . 

1) Front Panel (see Figure 1) 
1. Power-on indicator 

2. P O W E R : O N / O F F switch 

3. R A N G E : Measurable voltage range selector 

switch 

4. I N P U T , 10MO, : Input connector, 1 0 M O impedance 

5. O U T P U T , 60012 : Output connector, 60012 

impedance 

6. R E L A T I V E R E F : Relat ive reference control 

7. U N C A L : Uncal ibrat ion indicator 

8. Meter 

9. Meter zero-adjust screw 

2) Rear Panel (see Figure 2) 

10. Power connector 

11. Line voltage selector and fuse holder 

12. Remote control connector 

(option) blind. 

3) Preset Controls on Side Panel (see Figure 3) 
The fol lowing controls, placed on the Main P C board 

(X65-1370-00 ) , are to be preset on the right-hand 

side panel. 

13. TC101 : F i r s t At tenuator preset t r immer 

capacitor 

14. V R 101 : F i r s t At tenuator preset var iable 

resistor 

15. V R 102 : Meter Ampl i f ie r gain preset 

var iable resistor 



5. OPERATION 

• Set-up 
1. Press the O N / O F F pushswi tch© in, The Power-on 

indicator ® , a l ight-emitt ing diode, w i l l l ight, 
indicatting that power has been applied. 

2. Plug the measuring cable into the I N P U T connector 

® . 

3. Set the R A N G E selector® to " 3 0 0 V " T 1 0 0 V J . 

To measure an A C voltage superimpsed on a DC 

voltage, be sure to set the R A N G E selector(3) before 

connecting the cable to a point to be measured. 

Otherwise, the DC voltage causes a high surge, which 

could burn your VT-171 T V T - 1 7 1 E J out. 

4. Connect the cable to the point to be measure. 

5. Turn the R A N G E se lec tor© until the Meter pointer 

swings over one third of the ful l scale. 

6. Read the Meter. 

(1) Voltage Scales 
There are two black voltage scales : a scale @ graduated 
0 to 10 and a scale ® 0 to 3. When the R A N G E selector 
3 is at " 1 V " , for example, the division 10 on the scale 

® indicates 1 V . A t the "300 m V posit ion, the division 

3 on the scale © ind i ca tes 300mV. S im i la r l y , the other 

R A N G E selector positions show their fu l l scale values. 

(2) dB Scale 
In general, the dB values are expressed in d B V which 

is a unit referenced by 0 dB equal to 1V . The division 

10 at the scale @ corresponds to 0 dB on the dB scale, 

which is a voltage rat io scale. Since the R A N G E 

selector has 12 range positions in steps of 10dB, the 

voltage rat io of 1mV ro .3mVJ to 300V r 100VJ is 110dB 

attenuat ion. Assume a reference voltage level on the 

scale @ be 1V wi th the R A N G E selector at " 1V" a given 

voltage can be read as low as - 6 0 d B ( 1 m V ) l~-70dB(0.3mV) 

by turning the selector downward. Fur ther , as the scale 

@ al lows reading to -20dB(0 .1mV) [~-20dB(0.03m V ) J , 

you can continuosly measure the voltage rat io as high as 

-80dB(0 .1mVto 1V) P-90dB(0.03mVto 1 V ) J . The read 

of - 80dB l~-90dBJ means a signal-to-noise rat io of 

around 20dB F~10dBJ. Also,the dB scale a l lows continuous 

measuring up to +50dB(1 to 300V) l~+40dB(1 to 100V)J 

by turning the selector upward. 

® 



(3) dBm Scale 
In general, voltmeters have a reference level division 

of OdBm equal to 0.775V (1 mV power) induced across 

a 600O resistance load. Therefore, the red dBm scale 

is avai lable to measure a power level referenced to 0 

dBm, wi th the impedance of the given power circui t 

being 60012 pure resistance. Where measured across 

specific resistance loads, for example, 1 0 k O r other 

than the 600X1 load, the levels are sometimes 

expressed in dBs. 

• How to Use Remote Control 
Ava i lab i l i t y of the optional Remote Control is one of 

outstanding features of your VT-171 [ " V T - 1 7 1 E J . 

To at tach the Remote Contro l , remove the blind plate 

a t the rear of your V T - 1 7 1 ( " V T - 1 7 1 E J . Instal l and 

plug the optional con-nector into the 16-pin connector 

on the P C board. 

The RT-61 option, a remarkable feature of the V T - 1 7 1 , 

provides a remote control capabi l i ty. To use the option, 

remove the case and the rear-panel blind plate, instal l 

the connector supplied wi th the R T - 6 1 , then plug the 

RT-61 into the 16-pin connector on the print circuit 

board. For detai ls, refer to the RT-61 Instruction 

Manual . 

How to Use Relative Reference Control 
The R E L A T I V E R E F control is kept a t " C A L " in 

general cases of reading cal ibrated, absolute values on 

the Meter. To measure relat ive levels such as fre­

quency responses, turn the control for uncalibration 

s t a t e ( U N C A L ) unti l the reference level is set to a 

desired value, for example, OdBm. Th is a l lows reading 

the relat ive levels. 

Figure 4 - Meter Scale Graduat ions. 
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6. APPLICATIONS 

The basic use of your VT-171 [ "VT-171EJ is to measure 

sinusoidal wave voltages as an A C vo l tmeter . In addit ion, 

it provides a wide var ie ty of applications as described 

below. 

(1) Amplifier Gain Measurement 
Your VT-171 [ "VT-171EJ is capable of measuring an 

ampl i f ier gain, which is a signal magnif icat ion f rom 

point A to B in Figure5 wi th a signal generator 

connected to the ampl i f ier input. If the measured 

signal levels at points A and B are a and b dB , 

respectively, then the gain is ( b - a ) dB . 

A lso , the method is applicable to negative-feedback 

amp l i f i e rs ; that is , i t is avai lable for measuring an 

open loop gain of each ampl i f ier circuit w i th the 

negative-feedback signal leaves applied. 

Fur ther , the method can be used for measuring the 

frequency responses of given c i rcui ts by changing the 

signal generator frequency. 

A s an example, let us calculate the open loop gain 

( f rom point A to B) of the negative-feedback ampl i f ier 

shown in Figure6. Assume that the measured level a t 

point A be+1.5dB in the - 6 0 d B range and that of 

point B - 4 d B in the +10dB range. The gain f rom point 

A to B is 
( + l 0 d B - 4 d B ) - ( - 6 0 d B + 1.5dB) = 64.5dB. 

SIGNAL 
GENERATOR 

Figure 5 - Amplifier Gain Measurement. 

SIGNAL 
GENERATOR 

Figure 6 - Negatve Feedback Amplifier Gain Measurement. 
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(2) Root-Mean-Square and Peak Value Calculations 
Your VT-171 F V T - 1 7 1 E J , an voltmeter of absolute-mean 

value indication type, reads root-mean-square values of 

sinusoidal wave inputs. A lso , it deflects the pointer in 

proportion to the absolute-mean value of a given input 

wave. 

If the form factor ( = root-mean-square va lue/absolute 

mean value) of the input wave and the crest ( = peak 

value/root-mean-square value) are known, then the 

root-mean-square value and peak value can be cal­

culated as fo l lows. 

a . Assume that the meter reads V . 

2\Tl 
• Absolute mean value= • V ^ 0.9 V . 

TZ 

• Root-mean-square va lue= (Absolute mean value) 

x ( f o r m fac to r ) . 

• Peak value= (Root-mean-square value) x (crest) . 

b. For rectangular waves, their form factor is unity 

(1) and the crest un i t (1) . 

2v /~2~ 
• Absolute mean value= - V ^ 0 .9V. 

7C 

• Peak va lue=0 .9V. 

c. For sawtooth waves, their form factor is 2 / v / 3 _ and 

the crest \ / 3 " . 

• Absolute mean value = V ^ 0.9 V . 
7T 

• Root-mean-square value = 

x - = V = - - ^ - V ^ 1.04V. 

• Peak va lue= - ^ x ^ — 1 . 8 V . 
7TV 3 % 



7. MAINTENANCE 

(1) Removing the casing (see F igure 7 ) 
1. Remove the s ix screws holding the casing on the 

both sides and top using a Phi l l ips screw driver. 

2. Widen the bottom of the 7-shaped casing a l i t t le 

and pull it up for removal. 

(2) Mounting the casing (see Figure 8) 
1. Widen the bottom of the casing a l i t t le when 

covering it over the main body. 

2. F i t the casing P C board retianer to the PC board 

retainer. 

3. A l ternate ly tighten the s ix screws for uniform 

torque. 

(3) Replacing the fuse (see Figure 9) 
R E P L A C I N G F U S E 

When a fuse goes out, the device is no longer operable. 

If gone out, check for a trouble cause, remedy it, remove 

the cap of the fuse holder on the rear panel using a 

minus screw driver and take it out and replace the fuse 

wi th a new one. 

When replacing fuse, be sura, to check the capacity of a 

new fuse for a specified value as fo l l ows : 

A C 100V, 120 : 0,2A 

A C 220V, 240 V : 0.1 A 

C H A N G E O V E R O F V O L T A G E IN S W I T C H I N G 

R E G U L A T O R 

Remove the fuse holder on the rear side device set, 

using a minus surew driver, adjust your preferred 

voltage indication wi th T mark and plug the holder in. 

For changing 100V or 120V to 220V or 240V, change 

the fuse of 0.2A to that of 0.1 A . 

Figure 7 - Casing Removal. 

CASING MOUNTING 
S C R E W S , 6 P I E C E S 



Figure 8 - P C Board Retainer, 

Figure 9 - Replacing the e. 

8. ALIGNMENT 

Your VT-171 was precisely preset a t the factory. How­

ever, it can be aligned through the adjust holes located 

on the right-hand side wi th leaving it housed in the 

casing, if required. In realignment, f i rs t adjust the line 

voltage to the voltage, use a precisely cal ibrated measur­

ing instruments, and proceed as fo l lows (a l so , see Figures 

1 through 3 ) . 

1. Before turning the O N / O F F swi tch " O N " , adjust the 

Meter zero-adjust screw unti l the pointer correctly 

indicates "0". 

2. Connect a voltmeter cal ibrator 1 kHz (o r 400Hz) 

output to the I N P U T connector®. 

3. Set the voltmeter cal ibrator output voltage to 30mV 

and set the R A N G E selector © on your VT-171 I~VT-

171EJ to the " 30m V " range. 

4. Adjust VR102 unti l the pointer swings to the fu l l 

scale. 

5. In turn, set the voltmeter cal ibrator output voltage to 

10V and set the R A N G E selector 3 to the " 1 0 V " range. 

6. Adjust VR101 unti l the pointer swings to the fu l l 

scale. 

7. Disconnect the voltmeter cal ibrator and connect a 



wide-band signal generator to the I N P U T connector®. 

8. Set the signal generator frequency to 1 kHz and set 

the R A N G E selector © on your VT-171 [""VT-171EJ to 

the " 1 V " range. 

9. Adjust the signal generator output voltage unti l the 

pointer swings to the fu l l scale. 

10. Change the signal generator frequency f rom 1 kHz to 

50kHz. 

11. Adjust TC101 unti l the pointer swings to the fu l l 

scale. 

12. Repeat Steps 2 through 11. 

® 

9, CAUTIONS FOR USE 

1. Your VT-171 T V T - 1 7 1 E J wi l l work just when the 

P O W E R switch is pressed in. For accurate measure­

ments, wa i t around f ive minutes for warm-up. 

2. Avo id placing your VT-171 fVT -171 E J where magnetic 

f ield and electric f ield are too strong. 

3. The input cable other than the supplied one should be 

low-capacitance shielded cord, or coaxial cable. 

4. The continuous maximum input voltage al lowable for 

your VT-171 F V T - 1 7 1 E J is 100V (DC+AC peak) wi th 

the R A N G E selector a t "~60dB l~-70dBJ " t o " - 1 0 d B 

[ " - lOdBJ ". Fu l l care should be odserved in measuring 

high voltages. 

5. Be careful of a line noise and s imi la r s m a l l noises as 

your VT-171 f V T - 1 7 1 E J is a highly sensit ive voltmeter. 

6. Do not leave your VT-171 T V T - 1 7 1 E J a t any of high 

temperature and humidity places for a long period of 

t ime. 

7. The O N / O F F switch of th i t is designed to act on the 

secondary side of the power t ransformer. The pr imary 

side of the t ransformer remains energized even if the 

O N / O F F switch is set to OFF.There fo re , if the unit 

is to be unused for a long t ime, the power cord should 

be unplugged : n the receptacle outlet. 


