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Topics

Investigate the effect of 500 Q resistor bandwidth on verification current waveforms
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500 Ohm resistor Bandwidth comparison

* Inthe JS-001 standard, there is only one sentence describing the 500 Ohm evaluation load. However, the high-frequency
characteristics of the resistor may vary significantly, and this variation can affect the verification of HBM current waveforms.

4.1.3 Evaluation Loads

Two evaluation loads are necessary to verify tester functionality:

a. Load 1. A solid 18-24 AWG (non-US standard wire size 0.25 to 0.75 mm’ cross-section)
tinned copper shorting wire as short as practicable to span the distance between the two

farthest pins in the socket while passing through the current probe or long enough to pass
through the current probe and contacted by the probes of a non-socketed tester.

b. Load 2: A 500 ohm, £ 1%, minimum 4000 voltage rating.

« The frequency responses of 7 types of 500 Ohm resistors (R1 ~ R7) were measured by VNA.

Resistor Frequency Response
Resisto Datasheet Measured | Measured 2X 3X 2500 ' ' ' VA ' 71
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HBM current waveform evaluation test setup (Two-pin tester)
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+4kV HBM current waveforms on R1 ~ R7
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Best vs worst resistor performance Waveform rising edge comparison

The rise time t,. varied greatly between the different resistors, with the highest (R7) and lowest (R1) bandwidth
resistors having a 33ns disparity (11.15 ns vs. 44.11 ns) in rise time.
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R1 ~ R7 Current waveform analysis

Rise-Time vs Impedance Bandwidth
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R1 tr=44.114ns
R4 tr=20.097ns
R5 tr=14.047ns
R7 tr=11.154ns
R2 tr=22.597ns
R3 tr=22.794ns
R6E tr=16.326ns
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* As the frequency response of the 500 Ohm resistor improves, the HBM current waveform will better meet the
JS-001 standard requirements.

« A resistor with poor frequency response may cause the rise time t,,. of the HBM current waveform to not meet

the standard requirements.

« The I, values of the seven tested resistors are all within the standard requirements.

ESDEMC

EXPERTESD/EMC SOLUTIONS


https://24slides.com/?utm_campaign=mp&utm_medium=ppt&utm_source=pptlink&utm_content=&utm_term=

Conclusion

- Even if the 500 Ohm resistor parameters meet the JS-001 requirements, same
HBM tester’s current evaluation results may pass or fail the standard
specifications with different resistors.

- The standard should include additional requirements for the frequency response
of the 500 Ohm resistor.
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