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Structure Optimization of Resistance Divider for
Measuring Nanosecond High Voltage Pulse
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University of Information Science & Technology, Nanjing 210044, China)

Abstract: In a system with resistance voltage divider for measuring nanosecond high voltage pulse, its
impedance matching between the divider and else elements influences measuring result much. The
simulation model was built based on simulation soft FEKO. Analysis results indicate it would cause
reflection, oscillating and changing of the voltage divider ratio when the system impedance mismatch, and
the structure of a divider is very important in order to get ideal response performance. Four different
typical structures of a resistor divider were analyzed. The results show that conical transition structure is
better. The cone angle of input transition section influences the response rising time much, while the cone
angle of output transition section influences distortion level of the response fall portion. Optimization shows
that the best angle of input transition cone is 20°, and bigger cone angle of output transition can be adopt
according to measuring demand. A small voltage divider was designed and developed based on the result of
simulation. The experiments show that the conclusion of simulation is proper. The divider performance can
satisfy actual demand for measuring nanosecond high voltage pulse.

Key words: nanosecond high voltage pulse; resistor divider; impedance match; divider structure;

simulation optimization

( FEM | FDTD
:2010-07-05; :2010-10-23



)

- 87 -

MoM ) 18I,

’

1.1
1(a),
FEKO Bl :
, 70 mm, ( ) 200 mm;
, 5.0 kQ,
150 mm, m=1,
o = 3.33x10° W/m;
, 50 Q;
N 50 Q ,
20 m,

20 mm,
p = 2.9x10° kg/m?®,

o

/

/

SE—

1

Fig.1 Mesh model of resistance divider
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Fig.2 Excitation waveform
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Fig.3 Four typical structure of the divider

25
~ 20
<15
10
5
1

1 1 i
0 40 80 120 160 200
/lm

(@A

25
z 20
15
10
5

1

1 1 i
0 40 80 120 160 200
/lm

(b)B



- 88 - 2011 1 Endx 47 1
25 25
= 20 = 20
<15 <15
10 10
5 5
I I i ! ! L [~
0 40 80 120 160 200 0 40 80 120 160 200
/Im /lm
(c)C @k
25
= 20
< s
10
5
0 1 1 1 1
40 80 120 160 200
/Im
(b)F
4 4 5
Fig.4 The corresponding output waveform of four = 20
typical structure ~ 15
10
4 LA 5
1 ; 2 0 1 1 1 1 1
0 40 80 120 160 200
; 3
/lm
Y ,B (©G
, B 6
A o G Fig. 6 Output waveform
b 2 9
C Eo
D 2.2
a’ ’
2
2.1 1 o 1 s a
(E ) . (F ) , H a 20° N o
(G )3 H (63 20°
5 60 a ’ o a<
6 .G , 20°  ,« ,
E s E b b
;F , ° ’
i /—\ a=20°,
E a = 20° ,
! B, . 1 B=60°
(a)E (b)F (c)G , 55 Im 120 Im
5 ’

Fig.5 The set of transition
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Tab.1 Influence of angle o on voltage waveform
/ / /

“ Im Im “ Im Im
85° 11.368  24.493 40° 7.004  24.566
80° 11.212 24476 35° 6.885 24.467
75° 10979 24414 30° 6.163 24.412
70° 9.377 24.323 25° 5.866 23.865
65° 8.566 24.399 20° 5.677 23.636
60° 7.274 24.393 15° 5.678 23.563
55¢° 7.265 24.435 10° 5.721 23.393
50° 7.238 24.603 5° 5.729 23.341
45° 7.203 24.657
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Fig.7 Output voltage waveform when 5=60°
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Tab.2 Influence of angle 3 on voltage waveform
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Im 0 Im 1)
85° 5.746 0.062 2 40° 5.723 0.020 3
80° 5.742 0.059 8 35¢° 5.723 0.019 6
75° 5.739 0.052 1 30° 5.722 0.014 4
70° 5.733 0.050 2 25° 5.723 0.006 8
65° 5.729 0.049 6 20° 5.722 0.006 4
60° 5.727 0.045 6 15° 5.723 0.006 2
55° 5.727 0.038 5 10° 5.721 0.006 0
50° 5.726 0.030 5 5° 5.721 0.006 0
45° 5.726 0.024 3
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Fig.8 Structure of the small resistor divider
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Fig.10 The result of test measurement
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