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Development of a Practical ESD Detector System

Hiroshi ONOMAE" ! and Masaaki KATO""
(Received September 12, 2011; Accepted December 12, 2011)

We developed a system for detecting the generating position and correct time of electro static discharges
(ESD). Four antennas are installed near the device under tests, and the electromagnetic waves
accompanying ESD are recorded with a digital oscilloscope, and the position of the source of ESD is
computed by a hyperbola method. By using the visible laser range finder on the positioning tool,

installation of a detection system and the specific work locating of the source of ESD can be done with
high precision in a short time. In the case of the used oscilloscope (20 GS/s), the theoretical calculation
error was about 5 cm, and the experimental error was about 11 cm. In the experiment conducted with
the ESD testing machine (IEC61340-3-1 HBM), ESD of 40V in (x:3 m, Y:3 m, Z:-0.5 m) has been
detected. In the experiment conducted with the ESD testing machine (IEC61000-4-2 HBM), ESD of
200 V in the range of (X:15 m, Y:6.5 m, Z:-0 m) has been detected. The source and the cause of the ESD

which had occurred in the actual manufacturing site have also been specified.
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Fig. 1 Conceptual diagram of ESD detector system.
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Table 1  Test condition of Accurate of ESD source.

@0:3m, @D:3m, @D: 1 m
X:3m, Y:3m,Z:0m
20 GS/s (0.05 ns)

Distance of antennas

ESD source position

Sampling rate of DSO
ESD source

Metallic collision tool
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Fig. 7 Display of detection result.
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Table 2 Test condition of minimum ESD voltage test.

@D:90 cm, @D:90 cm, @D:90 cm

Distance of antennas

ESD source position X Im 2m 3m
Y I m 2m 3m
zZ -0.5m  -0.5m -0.5m

Sampling rate of DSO 20 GS/s (0.05 ns)

ESD source ESD test machine

Discharge mode HBM (IEC 61340-3-1)

Voltage 10~100 V (10 V step)
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Table 3 Test condition of Tracing experiments.
@D:3m, @D:3m, @D: I m
X:0.5~15m,Y: 1~6.5m, Z:0m
20 GS/s (0.05 ns)

Distance of antennas

ESD source position

Sampling rate of DSO
ESD source

ESD test machine
HBM (IEC61000-4-2)
200V

Discharge mode

Voltage
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Table 4 Theoretical value and experimental data of accurate of ESD source position.
A) (B) ©) D) (E)
Differential arrival | Differential arrival | Differential arrival | Differential arrival | Experimental

time (real) time (0.05 ns step) | time (B+0.025 ns) time (B-0.025 ns) data
Differential t @O 4.1421 4.15 4.175 4.125 4.15
arrival time t @D 4.1421 4.15 4.175 4.125 4.075
(ns) t @O -0.3875 0.4 -0.425 -0.375 -0.325
ESD source X 300 300.57 302.44 298.77 296.83
position Y 300 300.57 302.44 298.77 299.07
(cm) z 0 -1.73 -5.35 1.83 8.43
Distance of total error(cm) 1.91 4.48 4.38 10.93
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Fig. 8 Deployment of minimum ESD test experimentation.
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