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A Study on the Degree of Line Balance to Noise
and its Measurement Circuits

o &2, 23"

Sang-Kun Yeo and Chong-Tae Kim

Abstract

The balance coefficients between telecommunication lines are specified in the technical standard and the power induction
computation method varies in the order of 100 times in magnitude according to the amount of impedance. The results of actual
balance measurements, differing from time to time with the measurement circuit or increasing proportionally as the induction
voltage increases, appeared as a measurement error because of not using the standard measurement circuit. This article investigates
such errors and proposes the use of a standard balance measurement circuit and a measurement device impedance under the
domestic notification standard and the ITU-T international standard.
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Fig 1. Measurement principle for line-to-earth voltage
and line-to-line voltage
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Fig 2. Driver circuit
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Fig 4. Imbalance measurement circuit for the earth of
telecommunication equipments
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Fig 5. Noise balance measwrement circuit

a9 59 AEWYE ATz dvdz
Z(300%+3009)9] UERE Hete MIHE& ]
g Q9Es Zol et [dgrel Ao
goltt. /1A dNEs 27t 2545 AL
4ol utet AR gEAtel Foeke FYE
27 944 F7taA €

29 5t 9EE 4328 499 @ How
A g2 P4 fEE AR & F b =4
2 P4E SASAY EFEN 2HAH a2 b
Azl 27 AEA7E 24 a b AR A%
Ar g AAEAgel 5 oA gAA dH7)
oE2 zo) 5294 AR FEgt] Bk,

4714 &o WA @ dugs 770 24
2 A gaol AR AHARARLAHS
F7hek A do

A

o
oo

o off g N o
=
)
i)
df
L
hiaa
=2,
He
=
Bl
=2
X
B,
2
p—
X
o

2 o
o
L
L‘E?.a

j
=X,
. Hode
2
2
~J
X
L
0%



AESMLGHISY =2X N9A A28 (2010. 06)

3. WY 3=
31 29 HAS 0|88 HMA 5Y

BYEL BANA Avds 2RY] o) 2
AHEE 29 WAL o §¥ 1V ANHoR
£ 13 2ol 45 9o

247 Jd2g

60022 AANI FE
A HAEE 20mVlA 200mVE F7HAAE B
EE 9 AY 2719 dFEHA @k
aeh $47) ded2s 278 60088 AHEE:
u, 1007128 AbEstvkel whak %t 1006
(40dB) ¢}’ Aol7t TASE Aol TPHUL.

1. YT AMY Y
Table 1. Proof of balance computation equation

200 600 98 | 100 | 0431 86 46

20 10K | 98| 100 | 00006 | 20 | 904
200 10K | 98| 100 | 0.006 | 198 | 904
—AE B

D &9 935 ogdte] = AgE WEIY=
(=4 A F+300%)9 HEI2(ZH)EMAR &

2) B3z Eold AYe =AANY L1F
300% Atel Ewidte] axid At A&

3 BEI=zd EHujE JYES =AANT L2¢
3003 Atel Ewistel bAH d¢ e

4) ARFEAE = aAF AY - pAH A

5) AMA &t = Zg £t

6) FeHAE = 20log HFHG/ A A

A A AelE AN BAE Z=AA LI,
127 E9%& 3823 2%E A8 o 2
# ghdedB)eolth. o L Tl IAVEA

T T 2AFEY A4S =4 A% EH

Egy
)N A7 dFHA2E 600294 100,0002 2

E FEd Akl st
= BEE arisk FadA7 9lEel FHHAG

4. R=MYe Fup@=nh)et X
HEAH HE

fFEQY WEd FAFEEI)I}
A (DT o] FEAY] F71sA ok

< 7+8hd

V,= — j2nfMILK 1)

PE5e Fid5 72 Veg(ddAR=dM 7
Tt BEEE Fo5 YR FoPr

Adez &3 ¥ 1594 422 78 ¥ 2%
Ze A%E BAF Ut

E 2. Fols HEA HEL ¢EUY
Table 2. Balance fluctuations for frequency changes
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Table 3. Line balance vs input voltage and frequency
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del | NG Sale | Hola] EAer | Mol TENG HEs
7V 930Hz 104.2 415 627
7V ZrHz 100.4 428 57.5
286 5V 930Hz 101.2 38.9 67,3
5V PkHz 973 30.9 574
3V 830Hz 969 355 514
v 2kHz 83.1 355 57.6
7V 830Hz 104.2 41 632
7V 2kHz 100.4 42.2 58 2
287 5V 930Hz 101.2 38.1 63.1
- 5V 2kHz 97.3 392 581
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Table 4. Comparison of line-to-earth noise voltage before and
after A 2% earth
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