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(A Method for Reducing the Residual Voltage of Hybrid SPD Circuit Using Choke Coils)
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Abstract

Gas Discharge Tubes (GDTs) are widely used as surge protectors for communication applications due to
their small internal capacitance. In these days, however, they are mostly used in combined configurations,
because the activation voltage required to initiate the discharge process in the GDTs for sufficient amount of
time can be large enough to damage surge-sensitive protected circuits. For GDTs with a considerably high
initial over-voltage value, we should limit the peak voltage using a TVS or filter. As for ZnO varistors,
even though their performance for voltage restriction is excellent, their applications in high-frequency
communication circuits have been limited because of higher internal capacitance when compared to the GDTs.
In order to develop a surge protector for communication applications by taking advantages of these two
devices, we built a combination circuit that connects a GDT and a ZnO varistor along with a choke coil in
cormmon and differential modes. We describe how the applied SPDs operate in protection process steps with
the actual data obtained from the residual voltage measurements at each step. The experiment results show
that the surge voltage restriction with the choke coil is more effective in 100 [kHz] RingWave voltage than
in lightning impulse voltage.
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Fig. 4. Residual voltage of each measuring
point for lightning impulse voltage

GDTe} 5402 244 Od gol Fdse &
33 @% 243 @MY @ 9N 2R ek
o5 3ol WRAYS Tkl oAS a3 Uk
Q¥ 2e) A7hagkel] disl 2FALE common-mode
e o 75 [V, differential-modesl A= ok 110 [V]
2 uehde ¢ 5 ok 337 @9 343 O Aol
o Aol T BEolA 32X 2eE A ¥ 4+ 3

=4
+4 K Fo44 dele 2% B9Eaug 4o
Moz 2 Fae gug 2 100 [HS) RingWave
2 wiuges Aede 343 298 13 5
2 e L=
120 ——
——8FHH2
100 1
_ 80
§ 60 p---
*
&
40
20
0
1 2 3 4 5 6
eI B[k ]
(a) common-mode E282 TR}
160
140 —e—JYH2
120 .\ = &5HH3 }
5 00 : \\‘\\
2 a0 -~
; 60 T =
10 \\\\’\-—»—i
20
o

3
el otE g (kv )

(b) differential-mode =32 ZgXe}
a3 s, ngWave 2o = 2 =HHo| UNxH

-

Fig. 5 . Residual voltage as measuring point
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