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Abstract. In this paper, a 0 Ohm substitution current probe is used to measure
the emission on the power supply of an integrated circuit (IC). According to the
results, current probe works up to 1GHz, whereas the emission source is
identified using the short time FFT (STFFT) method. All the wideband
emissions are from a DC/DC converter, but no narrowband emissions are found.
The measurement method gives great convenience to measure the current
emission on printed circuit board (PCB) trace.
Keywords: current probe, emission, integrated circuit.

1 Introduction
The current emission measurement is not only focus on the whole PCB or a cable
using the standard IEC or BISS measurement [1-2]. To analyze the emission source,
and coupling path, the current emission measurement on a specific trace on printed
circuit board (PCB) is necessary. The normal current probe is not easy to be applied in
such an application [3]. A 0 Ohm substation probe is designed to measure the current
on a specific trace. It uses pogo pins for connection to the pads.
To obtain the mutual inductance of the current probe, a simple simulation circuit is
designed in ADS. The simulation result approaches to the measurement result using
the tuning function in ADS.

2 Mathematics method to obtain the mutual inductance of the
probe
The mathematics method can be used to calculate the mutual inductance of the current
probe which is used to transfer the measurement result to the actual result. The current
measurement test bench can be presented using a simple circuit shown in Fig. 1. Here
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the two inductors of between port1 and port2 (see Fig. 2) are represented by one
inductor, thus the mutual inductance will be the double value of the actual mutual
inductance.

Fig. 1. A simple circuit to present the current measurement test bench using current probe.
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Fig. 2. (a) Current probe and (b) Equivalent circuit of the probe.

As the probe is a 0 Ohm current probe, the self inductance of L1 and L2 are very
small which could be neglected. If they are neglected, Then the below equations 1-3
are obtained:

S21

44

V2 /V1

(1)

I1 = V1 /50

(2)

V2 = −jωM12I 1

(3)
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Where
I1 is the current on power supply.
V2 is the measured voltage on spectrum analyzer.
V1 is the voltage on power supply.
S21 is the S parameter between port1 and port2.
We can get

M = | S21| × 50
12

ω

(4)

Through the
measurement result of S21, the mutual inductance calculation result is 0.2511 nH.

3 Conducted emission measurement using spectrum analyzer
The setup of conducted emission measurement is shown in Fig. 3. The settings of
spectrum analyzer: (Frequency: 30 MHz- 1GHz, RBW: 120 kHz, Points: 801,
Detector: Peak Display: Max hold).

Fig. 3. A simple circuit to present the current measurement test bench using current probe.

The emission on power was measured. As shown in Fig. 4 three significant
wide band emissions are around 300 MHz, 500 MHz and 800 MHz. Spectrum itself
cannot give the emission source. STFFT method could be used to analyze the
emission signal
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Fig. 4. A simple circuit to present the current measurement test bench using current probe.

4 Conclusions
The method using the substitution current probe to measure the current between the
DC/DC and vdd pin of IC module is introduced. The result shows that current probe
works up to 1 GHz, and the STFFT result gives the emission source of the current. All
the wideband emissions are from DC/DC, and no narrowband emissions are found.
The calibration of current probe, hybrid, cables and amplifiers help to calculate the
measurement. The simulation method and mathematic method are used to obtain the
mutual inductance which helps to convert the voltage read from spectrum analyzer to
current.
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