
©PRINTED IN JAPAN 

N O I S E M E T E R 

VT-172 
INSTRUCTION MANUAL 
K E N W O O D C O R P O R A T I O N 

KEN
W

O
O

D
 



CONTENTS 

1. G E N E R A L 3 

2. F E A T U R E S 3 
3. S P E C I F I C A T I O N S 4 
4. C O N T R O L S AND I N D I C A T O R S 7 

5. O P E R A T I O N 10 
6. P R E C A U T I O N 11 
7. M A I N T E N A N C E 12 

8. A D J U S T M E N T . 13 
9. A P P E N D I X 16 

- 2 -



1. GENERAL 

The Noisemeter is an high-sensitive electronic voltmeter 

having a max imum sensi t iv i ty of 10 M/ fu l lscale. Its 

wide frequency range covers f rom 10Hz to 500kHz(1mV 

~ 3 0 0 V ) and the f ive types of weighting are selectable. 

In addit ion, DIN or C C I R quasi-peak or average 

detection wi th R M S display is selectable, making 

possible S /N and noise measurements in accordance 

wi th J IS-A, DIN N O I S E , DIN A U D I O , C C I R and C C I R / 

A R M standards. 

The units are also provided wi th an overload indicator, 

a 10dB range relat ive reference adjustment and A C and 

DC outputs. 

a. 10 # V ful lscale max imum sensi t iv i ty wi th 0.2/^V 

graduated scale for measurements down to -120dB. 

b. Button selection of J I S - A , DIN N O I S E , DIN A U D I O , 

C C I R and C C I R / A R M weighting f i l ters make 

possible noise measurements and S /N measurements 

in accordance wi th a var ie ty of standards. 

c. In addition to average detection and R M S display, 

DIN and C C I R semi-peak detection wi th R M S 

display is avai lable for measurements in accordance 

wi th those standards. 

d. A C O U T and DC O U T terminals are provided to 

fac i l i ta te waveform observation, recording of 

measured values or use of the unit as an ampl i f ie r . 

e. A relat ive reference adjustment f rom 0 10dB 

makes possible relat ive measurements of s ignals 

wi th respect to an a rb i t ra r i l y set reference level, 

par t icu lar ly useful in S /N measurement. 

f. An overload indication prevents measurement errors 

caused by distort ion not detected by the operator 

by viewing the meter level for use wi th the 

weighting f i l ters . 

2. FEATURES 
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3. SPECIFICATIONS 
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[Voltmeter Section] 

Voltage ranges : > 1 0 / A / - 3 0 0 V (10/A//30/<V/100M// 

300M/ /1mV/3mV/10mV/30mV/ 

100m V /300mV/1V/3 V / 10V /30V / 

100V/300V) ful lscale 

dB : - 1 2 0 ~ + 5 0 d B ( 0 d B = 1 V ) 

dBm : - 1 2 0 ~ + 5 2 d B m (0dBm = 1mW/600O) 

Display accuracy : Wi th average detection in F L A T 

mode: 

10#V and 30/A/ ranges: wi th in 

±5% of ful lscale 

100/xV—300V ranges: wi th in ±3% 

of ful lscale 

Wi th quasi-peak detection and 

DIN NOISE , DIN A U D I O or 

CCIR weight ing f i l te r : 

W/AV range: wi th in ±7% of 

ful lscale 

30/tV~3G0V ranges: wi th in ±5% 
of ful lscale 

Frequency response : Wi th average detection and R M S 

display 

10/iV range: 20Hz~10kHz ±5% 

10Hz~30kHz ±10% 

30/A/—300/A/ ranges: 

20Hz~20kHz ±5% 

10Hz~100kHz±10% 

1 m V ~ 3 0 0 V ranges: 

2 0 H z ~ 100kHz ±3% 

15Hz~300kHz±5% 

10Hz~500kHz±10% 

Wi th quasi-peak detection and 

R M S display 

10/iV range: 30Hz~15kHz ±5% 

20Hz~20kHz ±10% 

10Hz~30kHz ±20% 

30/A/—300V ranges: 

30Hz~20kHz ±5% 

2 0 H z - 5 0 k H z ±10% 

10Hz~ 100kHz ±20% 

input impedance : 1 M O ± 5 % 
Paral le l capacitance: 
50pF or less 
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Overload voltage level : 10/A/—300/A/ ranges: 

A C 10Vrms , DC 500V 

1 m V ~ 3 0 0 m V ranges: 

A C 80Vrms 

500V(DC+ACpeak) 

1V—300V ranges: 

500V(DC+ACpeak) 

Relat ive reference adjustment : 

0~approx . - 12dB 

Over level : L ights up or f l ickers when a 

signal of more than +15dB for 

maximum value is applied. 

Th is indicates that there is a 

possibi l i ty of erroneous 

indication due to over input 

when a level weight ing f i l ter is 

used. 

Residual noise : Average detection : 

10AV range input shorted, Input 

equality value 

Below 1.5M/rms(1.0 / iVrms T Y P . ) 

30/iV range, input shorted, Input 

equali ty value 

Below 5/iV s (3 .0 /A/ rms T Y P . ) 

Peak detection : 

10/A/ range input shorted, Input 

equali ty value 

Below 2.0 / iVrms(1.0 / iVrms T Y P . ) 

30M/ range input shorted, Input 

equali ty value 

Below 5 / iVrms(3.0 /A/ rms T Y P . ) 

Stab i l i t y : Wi th in ±0.5% of ful lscale for 

± 10% line voltage f luctuat ion. 

[Amplifier Section] 
A C A M P L I F I E R : 

Gain : Approx. 100dB 

Output voltage : 1Vrms ± 10% 

Output resistance : 800O ± 10% 

Distor t ion : Below 1% of ful lscale at 1kHz 

Th i s distort ion is determined by 

the S /N for the ranges 1 0 M / ~ 

300/W 

S/N : Wi th respect to fu l lscale: 

1 m V ~ 3 0 0 V ranges: 40dB minimum 

300/^V range: 30dB minimum 

10U«V range: 25dB minimum 

30MA range: 20dB minimum 

*~ 'V range: 16.5dB minimum 



Frequency response : 1 m V ~ 3 0 0 V ranges: 

10Hz~500kHz wi th in ± 3 d B 

30/A/—300M/ ranges: 

10Hz~150kHz wi th in ±3dB 

10/iV range: 

10Hz~30kHz wi th in ±3dB 

DC O U T P U T A M P L I F E R : 

Output voltage : 1V±10% for ful lscale 

Output resistance : 600O ±10% 

Frequency response : Approx the same as the meter 

indication. 

[Environmental] 
coefficient : 0.08%/°C or less 

(at 1mV range or more) 

Operating temperature and humidity for wi th in 

specif ication : 15~35°C, 80% R H max imum. 

Fu l l operating range : 0~50°C, 80% R H max imum. 

[Power Supply Section] 
Supply voltage : 100/117/220/240VAC ±10% 

(Max. 250VAC) 50/60Hz 

Power consumption : Approx. 15W 

[Dimensions] Width 128mm, Height 190(214)mm 

^ Depth 285(315)mm 

( ) di nsions include protrusions 

f ro m the basic case. 

[Weight] 4.6 kg 

[Accessories] Power card 1 

Input cable(CA-41) 1 

Instruction manual .. . . . . . . . . . . 1 
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4. CONTROLS AND INDICATORS F R O N T P A N E L 

© P O W E R (ON j>l / O F F * ) Swi tch 
A C power swi tch. 

® Power Lamp 

Indicates the VT-172 is powered up. L ights when 

P O W E R is depressed. 

(D R A N G E Selector Swi tch 

At tenuator selector swi tch. 16 positions in 10dB 

steps. To prevent excessive inputs , th is switch is 

started in the highest, 300V range and gradual ly 

worked down range to provide an easi ly readable 

meter deflection. 

® I N P U T Juck 

BNC signal input connector. 

© R E L A T I V E R E F Control and © U N C A L Lamp 

Sensi t iv i ty adjustment and uncalibrated annunciator. 

More than 10dB of adjustment is possible. When 

the control is turned fu l ly clockwise, the set range 

is cal ibrated. Th is control can be used to adjust 

the meter to an appropriate level for relat ive 

measurements. - When not set a t fu l ly clockwise the 

U N C A L lamp lights to warn the operator. 

Fig. 1 Front panel view 
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® O V E R L E V E L Lamp 

When using weighting f i l ters the effect of the 

f i l ter is to mask f rom the operator the presence 

of an excessively high input level. T h u s distort ion 

and the resulting errors can occur wi thout the 

operator being aware of this condition. To prevent 

this the O V E R L E V E L warning lamp aler ts the 

operator when the input level goes +15dB above 

the fu l l seal level (OdB). . 

® A V E R A G E / P E A K Switch 

Th is switch is used to select the detection method. 

In the released position average detection and 

R M S display are in effect. Depressing the switch 

selects either DIN or C C I R quasi-peak detection 

and R M S display of the signal level. When C C I R / 

A R M is selected the detection method is au to ­

mat ica l ly switched to average detection and R M S 

display regardless of the position of th is swi tch. 

® W E I G H T Switch group 

Th is s ix position selection swi tch group a l lows 

selection of one of F L A T or J I S - A , DIN N O I S E , 

DIN A U D I O , C C I R or C C I R / A R M weighted 

response. Selection of the F L A T position turns 

the unit into a wideband A C voltmeter. If no 

button is depressed, the mode is automat ica l ly 

C C I R / A R M . 

J I S - A : 

Used for noise level measurements in accordance 

wi th J S S : C 1 5 0 2 A , J I S "C5551A, I E C - A , and I H F - A 

standards. 

DIN NOISE ; 

Used for noise level measurements in accordance 

wi th DIN standard 45405. 

DIN A U D I O : " 

Used for 1QHz~2.0kHz :. audio level measurements in 

accordance wi th D IN standard 45405. 

C C I R : 

Used for measurements of noise level in accordance 

wi th C C I R standards.. 

C C I R / A R M : 

Used for noise level measurements in accordance 

wi th C C I R / A R M standards. 

T h i s measuring equipment is recommended by 

Dolby Laborator ie. 

When the C C I R / A R M f i l ter is used, average 

detection is used regardless of the A V E R A G E / 

P E A K swi tch. 
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The appropriate A V E R A G E / P E A K swi tch sett ings 

the var ious f i l ters are : 

for . 

F i l te r : A V E R A G E P E A K 

J I S - A O 

DIN NOISE - o 
DIN A U D I O o o 
C C I R - o 
C C I R / A R M o 

® M E T E R 
® M E T E R Zero-adjust T r immer 

Fig. 2 Rear panel view 
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R E A R P A N E L 

© A C O U T P U T Juck 

Th is output is used for waveform observation or 

for used of the VT-172 as an ampl i f ier . 

@ DC O U T P U T Juck 

Th is output is used for recording off- l ine measured 

values. 

® GND Terminal 

Ground connection. 

© A C P O W E R Connector 

Th is is A C power input connector. Use the power 

cord provided wi th the unit. 

@ A C L I N E V O L T A G E Selector 

Set the plug of this selector to the local line 

voltage (100/117/220/240V A C ) . 

@ F U S E HoWer 

Use a screwdriver to open this holder for 

replacement of the fuse of specified rat ing. 

For 100 or 117V : 0.5A 

Fo r 220 or 240V : 0.3A 

5. OPERATION 

1. Check the mechanical zeroing of the meter. 

2. Connect the signal cable to I N P U T © 

3. Set the R A N G E switch ® to the 300V range. 

4. Connect the power cord and press the P O W E R ® 

switch to turn the unit ON. The red L E D © 

should light indicating the unit is ready for use. 

5. Input the signal to be measured and if necessary 

gradual ly switch to lower (more sensit ive) ranges 

unti l an easy to read meter deflection is obtained. 

USING R E L A T I V E R E F 

To make measurements wi th respect to some arb i t ra ry 

reference level, input the signal to be used as the 

reference level and use R E L A T I V E R E F © to obtain a 

OdB meter deflection without changing the R E L A T I V E 

R E F sett ing measurement of other signals can be made 

and read directly off the dB scale in dB wi th respect 

to the reference level. 

The adjustment range of the R E L A T I V E R E F control 

is f rom 0 to -12dB (negative only) so to set OdB for 

signal under OdB switching down range must be done. 
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READING T H E M E T E R S C A L E S (See Fig. 3 ) 

(1) V O L T A G E S C A L E S 

These scales consist of a 0—10 and 0 ~ 3 scale 

which are used to read ranges which are multiples 

of 10 and 3 respectively. The range setting a lways 

refers to the meter ful lscale deflection. The ranges 

are designed to overlap to al low values on the 

lower portion of one range to be more accurately 

read on the upper portion of the next more 

sensit ive range. 

(2) dBm S C A L E S 

A level of 1 mW into a 600O resistance is take 

as OdBm (0.775V) and readings are made in OdBm 

wi th respect to th is standard reference level. 

F i g . 3 

6. PRECAUTIONS 

1. To assure accurate measurements al low a f ive 

minute warming up period before actual 

measurements are begin. Note that switching 

between 1V and 300mV and between 1mV arid 

300M/ and 10/A/ upon powering the unit up may 

result in the deflection of the meter. 

2. To preserve the high sensi t iv i ty of this unit, be 

sure to use either the input signal cable provided 

or another low capacitance shielded cable. Use of 

single conductors or other unshielded cables or high 

impedance signal sources can result in noise being 

introduced into the measurement c ircui t . 

3. Be sure to take care not to exceed the max imum 

al lowable input levels : 

10/A/—300/A/ ranges: A C : 10Vrms 

DC : 500V 

1 m V ~ 3 0 0 m V ranges: A C : 80Vrms 

500V(DC+ACpeak) 

. 1V—300V ranges : 500V(DC+ACpeak) 

For excessively high inputs in the 10/A/ to 300/A/ 

ranges the input impedance drops to approximately 

10012. 
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4. Please note that this unit O V E R L E V E L L E D 

lights when the input exceeds 15dB above the 

ful lscale reading for use wi th weighting f i l ters to 

warn against distort ion due to highly excessive 

signal levels. It also normal ly l ights when 

switching between the 300V and 1V or between 

the 300/iV and 1mV ranges, but th is is normal 

and not an indication of excessive signal level. 

5. The dynamic range of the units is 40~80dB 

making it impossible to measure the internal 

weighing f i l te r ' s frequency response while they are 

installed in the unit. 

6. A signal or DC voltage should never be placed 

between the instrument case and ground. 

7. When this instrument is used in a location where 

the A C line has pulse noise of a level higher 

than the interna] f i l ter can handle, performance 

may be affected. Ooitsideration sttould be given 

to providing a clean power source in such a 

s i tuat ion. 

8. Temperature coefficient is 0.1%/°C T Y P . w i th 

1 0 A < V ~ 3 0 0 J « V ranges. 

7. MAINTENANCE ; • 

Removing the C A S E 

Using a screwdriver, remove the two screw each on 

the left side, right side and top of the instrument. 

Open the bottom of the receptacle shaped case to 

remove the cover. 

Removal of the four screws retaining the bottom cover 

wi l l expose the shield. 

Replacing the fuse (see Figure 4) 

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 

screw driver and take it out and replace the fuse wi th 

a new one. 

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

new fuse for a specified value as fo l lows: 

A C 100V, 120V : 0 .5A 

A C 220V, 240V : 0.3A 
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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 fuoo Keride*- on the rear side of the device 
set, using a minus surew dr iver , adjust your preferred 
voltage indication wi th j mark and plug the holder in. 
For changing 100V or 117V to 220V or 240V, change the 
fuse of 0.5A to that of 0.3A. 

Fig. 4 

8. ADJUSTMENT 

Although this instrument is shipped in a cal ibrated and 

adjusted state, should recal ibrat ion be necessary, 

perform the procedures outlined below using calibrated 

instruments af ter ver i fy ing that the line voltage sett ing 

is correct. 

Meter accuracy adjustment 
1. Remove the case and bottom cover. 

2. Without applying power mechanically zero the meter 

using the zero adjustment screw. 

3. Using a meter cal ibrator apply either a 400Hz or 

1kHz signal to the I N P U T © of th is instrument. 

4. Set the A V E R A G E / P E A K switch ® to A V E R A G E 

and the W E I G H T switch © to F L A T . 

5. Set the meter cal ibrator output to 10mV and the 

meter R A N G E swi tch © to 10mV. Adjust V R 2 of 

the Output Unit (X73-1390-00) for a ful lscale 

deflection of 10mV. 

6. Set the meter ca l ibrator output level to 30mV and 

the meter range swi tch to 30mV. Adjust V R 4 on 

the Input Unit (X73-1380-00) (bottom side) for a 
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fu l lscale deflection. 

Next set the meter cal ibrator output level to 1V and 

themeter range switch to the 1V range. 

Adjust V R 1 of the Input Uni t for a ful lscale 

deflection. 

7. For adjustment of the 10/4V to 300/A/ ranges use 

a cal ibrated resist ive attenuator to obtain an output 

of 100 iN. Set the meter range to 100/iV and 

adjust V R 2 of the Input Unit for a ful lscale 

deflection. 

8. T o adjust the 10/iV range of the VT-172, set 

the cal ibrator output to 10/iV and set the meter 

range swi tch to the 10/A/ posit ion. Adjust VR201 

of the Input Unit for a ful lscale deflection. 

9. Depress the A V E R A G E / P E A K switch and leave the 

W E I G H T switches in the F L A T condition. A s was 

done in step 5, adjust V R 7 of the Output Unit 

for a fu l lscale def lect ion. 

10. Remove the cal ibrator and connect a wideband 

osci l lator to the I N P U T . Set the osci l lator 

frequency to 1kHz and the meter range switch to 

1 V . Adjust the osci l lator output level for a . 

ful lscale deflection in th is condition. 

11. Sh i f t the osci l lator frequency to 100kHz and use 

the T C 1 on the Input Uni t to adjust the meter for 

ful lscale deflection. 

12. Repeat the above procedure. 

A C - D C OUT adjustment 

Depress the A V E R A G E / P E A K switch on the panel and 

leave the W E I G H T switches in the F L A T condition. 

1) A C - O U T adjustment 

Apply a signal so that the meter reads for ful lscale. 

Adjust V R 8 so that the A C O U T is 1Vrms. 

2) D C - O U T adjustment 

Short c i rcu i t the input and adjust V R 1 0 so that 

the DC O U T is O V . Apply a signal so tha t the 

meter reads for fu l lscale. 

Adjust V R 9 so that the DC O U T is 1V. Repeat 

above procedure unti l the specified value is obtained. 
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Fig. 5 Input Unit Adjusti ts (Bottom View) 

F i g , 6 Output Uni t Adjustments (Le f t Side V iew) 

F i g . 7 F i l te r Ur, Adjustments (R igh t Side V iew) 
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9. APPENDIX 

Adjustment of Weighting Filter Reference Level. 
The reference level of each filter is adjusted so that 

this level (the OdB level on the weighting curve) yields 

the same measured value as the F L A T conditon. Use a 

frequency counter to accurately set the frequency of the 

osci l lator for this adjustment. 

Weighting 
Filter 
Unit 

Control 
Oscillator 
frequency 

Adjust 
For: 

JIS-A V R 1 1kHz OdB 
• indicatio 

D I N NOISE VR2 1kHz OdB 1 
indicatio 

DIN AUDIO VR3 1kHz 0« 
indicati on f 

CCIR VR4 6.3kHz . 12.2dB 
indication 

C C I R / A R M VR5 6.3kHz 6.6dB 
indication 

Table 1 

Wi th regard to C C I R recommendations and DIN 45405 

standards for semi-peak detection of noise levels,the 

fol lowing character ist ics are specified. 

1. One tone burst is to be input and the measured 

value to be verif ied to be wi th in the l imi ts 

summarized below. The tone burst is to be sine 

wave of 5kHz frequency. The duration t imes are 

listed in the table below. 

Tone burst duration (ms) , 1 2 5 10 20 50 100 200 oo 

Measured value(%) 17.0 26.6 40 48 52 59 68 80 100 

Al lowable range(%) 
L o w e r l i m i t 13.5 22.4 34 41 44 50 58 68 

Al lowable range(%) 
Upper l i m i t 21.4 31.6 46 55 60 68 78 92 -

Table 2 

2. Input a tone burst signal as shown below and ver i fy 

a response wi th in the l imi ts shown below. The tone 

burst frequency is 5kHz. 

Tone burst repetition freque rcy (Hz) 2 10 100 

Measured value (%) 48 77 97 

Allowable 
range (%) 

Lower limit (96) 43 72 94 Allowable 
range (%) Upper limit(%) 53 82 100 

Table 3 
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1) Noise Measurement F i l te r J I S C1502A, J IS 
C5551A I E C - A , IHF-A 

2) Noise Measurement 

F i l te r DIN 45405 (NOISE) 
3) Noise Measurement 

F i l te r DIN 45405 ( A U D I O ) 

Frequancy 

(Hz) 

Response 

(dB) 

Responsed 
tolerance 

(dB) 

25 - 4 4 . 6 ± 2 . 0 

31 .5 - 3 9 . 2 ± 2 . 0 

40 - 3 4 . 5 ± 2 . 0 

50 - 3 0 . 2 ± 2 . 0 

63 - 2 6 . 1 ± 2 . 0 

80 - 2 2 . 3 ± 2 . 0 

100 - 1 9 . 1 ± 1 . 0 

125 - 1 6 . 1 ± 1.0 

160 - 1 3 . 2 ± 1.0 

200 - 1 0 . 8 ± 1.0 

250 - 8 .6 ± 1 . 0 

3 1 5 - 6 .5 ± 1.0 

400 - 4 .8 ± 1.0 

500 - 3 .2 ± 1.0 

6 3 0 - 1.9 ± 1 . 0 

800 ' - 0 .8 ± 1 . 0 

Frequancy 

(Hz) 

Response 

(dB) 

Responsed 
tolerance 

(dB) 

1000 0 C 

1250 + 0 . 6 ± 1 . 0 

1600 + 1 . 0 ± 1.0 

2000 + 1 . 2 ± 1.0 

2500 . + 1 . 2 ± 1 . 0 

3150 + 1 . 2 ± 1.0 

4000 + 1 . 0 ± 1.0 

5000 + 0 . 5 ± 1 . 0 

6300 - 0 . 1 ± 1 . 0 

8000 - 1 . 1 ± 1 . 0 

10000 - 2 . 4 ± 1.0 

12500 - 4 . 2 ± 2 . 0 

16000 - 6 . 5 ± 2 . 0 

Table 4 

Frequancy 

(Hz) 

Response 

(dB) 

Responsed 
tolerance 

(dB) 

^ 20 < - 4 0 

^ 31 .5 < - 3 8 

6 3 - 3 1 . 6 ± 1 . 5 

100 - 2 6 . 1 ± 1 . 5 
200 - 1 7 . 3 ± 1.5 

400 - 8 .8 ± 1 . 5 

800 - 1.9 ± 1 . 5 

1000 0 ± 0 . 5 

2000 + 5 .3 ± 1 . 5 

4000 + 8 .2 ± 1 . 5 

5000 + 8.4 ± 0 . 5 

6300 + 8 .0 ± 1.5 

7100 + 7 .1 ± 1 . 5 

8000 + 5 . 1 ± 2 . 0 

9000 - 0 .3 + 3 , - 2 

10000 - 9 .7 4- 3 . - 2 

16000 < - 2 1 

20000 < - 2 3 

31500 < - 3 0 

- 1 7 - Table 5 

Table 6 

Frequancy 

(Hz) 

Response 

(dB) 

Responsed 
tolerance 

(dB) 
4 ^ - 2 0 

1 0 S - 5 

31 .5 0 ± 0 .5 

1000 0 ± 0 .5 

20000 0 ± 0.£ 

25000 ^ - 3 

50000 S - 4 0 



4) Noise Measurement F i l te r (CC IR s tandard) , 

(Rec. 468-2) 

5) Noise Measurement F i l te r 

( C C I R / A R M standard) 

Frequancy 

( H z ) 

Response 

( d B ) 

Responsed 
tolerance \ 

( d B ) 

31 .5 - 2 9 . 9 ± 2 . 0 

63 - 2 3 . 9 ± 1 . 4 

100 - 1 9 . 8 ± 1.0 

200 - 1 3 . 8 ± : . 3 5 

400 - 7 .8 ± 0 . 7 

800 - 1.9 + : 55 

1000 0 • r j . 5 

2000 + 5.6 ± 'J. 5 

3150 + 9 .0 ± 0 . 5 

4000 + 10.5 ± 0 . 5 

5000 + 11.7 ± 0 . 5 

6300 + 12 .2 0 

7100 + 12.0 ± 0 . 2 

8000 + 11.4 ± 0 . 4 

9000 + 10 .1 ± 0 . 6 

Frequancy 

( H z ) 

Response 

( d B ) 

Responsed 
tolerance 

(dB) 

10000 + 8 . 1 ± 0 . 8 

12500 0 ± 1.2 

14000 - 5 . 3 ± 1.4 

16000 - 1 1 . 7 ± 1.65 

20000 - 2 2 . 2 ± 2 . 0 

31500 - 4 2 . 7 
± 2 . 8 

----- oo 

Table 7 

Frequancy 

( H z ) 

Response 

(dB) 

Responsed 
tolerance 

(dB) . 

3 1 . 5 - 3 5 . 5 ! • ± 2 . 0 

6 3 - 2 9 . 5 ± 1 . 4 

100 - 2 5 . 4 ± 1 . 0 

200 - 1 9 . 4 ± 0 . 8 5 

400 - 1 3 . 4 ± 0 . 7 

800 - 7.5 ±0.£~ 

1000 - 5.6 ± 0 . 5 

2000 0 ±01 
3150 + 3 .4 ± 0 . 5 

4000 + 4 .9 ± 0 . 5 

5000 + 6 . 1 ± 0 . 5 

6300 + 6.6 0 

7100 + 6.4 ± 0 . 2 

8000 + 5.8 ± 0 . 4 

9000 + 4 .5 ± 0 . 6 

Frequancy 

( H z ) 

Response 

( d B ) 

Responsed 
tolerance 

( d B ) 

10000 + 2.5 ± 0 . 8 

12500 - 5.6 ± 1 . 2 

14000 - 1 0 . 9 ± 1.4 

16000 - 1 7 . 3 ± 1.65 

20000 - 2 7 . 8 ± 2 

31500 - 4 8 . 3 , 
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J IS A 

DIN N O I S E ' 

DIN AUDIO ' 

CC IR 

C C I R / A R M -



A p r o d u c t o f 

KENWOOD CORPORATION 
1 7 - 5 , 2 -chome, S h i b u y a , S h i b u y a - k u , T o k y o 150, Japan 
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