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● TMS Electromagnet may create 

interference in signal from SiPM

● Common, inexpensive data transfer 

would be preferred

● Long runs of HDMI near coils of 

electromagnet are in question

The Project - Test HDMI noise threshold 



A 5 MHz function generator was used 
to create the signal: Wavelength 200 ns



3 separate signal 
generators to avoid 
interference. 
Each set to 5 MHz.
½ Wavelength equal 
to 100 ns.
Each set to ≅ 220 mV 
peak to peak (p2p)

3 probe channels, one 
for each cable.
● Generic Power Cable
● Coax Cable
● HDMI (1 of 5 

shielded pairs)

“Noisy” Coils



3 triangular signals for analysis:
Yellow: Unshielded power cable
Blue: Shielded Coax Cable
Red: HDMI (One signal wire of 5)

100 ns



Noise from Electrical Conduit at lab 
bench Common peaks around 33 MHz 
and 66 MHz



“Vintage” frequency 
generator capable of 
higher, but noisier 
output (vacuum tube 
driven) than modern 
digital models.

This signal to be used 
in a pre-constructed 
Helmholz coil.



(Noisy) 60 Hz Signal not connected to 
coils near the test cables. >20V p2p



Same 60 Hz signal now used in coils 
near the test cables. >2V p2p into 5Ω: 
Calculated 0.3A





Green Signal is 60 Hz Noise through coils
Because of the odd shape of the waveform, the meter 
measures 10x less current than calculated through the coils.
FFT shows harmonics of 60 in lower range: 60 - 900 Hz



4 signals:
Green Signal is 60 Hz Noise through coils
Yellow:  (Shown behind blue) Unshielded power cable
Blue: Shielded Coax Cable
Red: HDMI (One signal wire of 5)





3 signals:
Yellow: Unshielded power cable (hidden behind blue)
Blue: Shielded Coax Cable
Red: HDMI (One signal wire of 5)



60 Hz Noise analysis:
Yellow (power cable): 200mV p2p
(signal not shown)

-60 dB



The difference in noise peaks measured 
by the FFT are measured logarithmically 
in dB, So the 25 dB difference in signal 
through the power cable equates to 
approx. 10x smaller of a peak



60 Hz Noise analysis:
Blue (Coax): 200 mV p2p 

-60 dB



60 Hz Noise analysis:
Red (HDMI): >300 mV p2p

-60 dB



Increase the noise frequency in the coils 
from 60 Hz to 6 kHz signal. >20V p2p 
into 5Ω: Calculated 3A (not measured)



-60 dB

6 kHz Noise analysis:
Yellow (power cable): 200mV p2p
(signal now shown)



-60 dB

6 kHz Noise analysis:
Blue (Coax): 200 mV p2p 



-60 dB

6 kHz Noise analysis:
Red (HDMI): >300 mV p2p



Increase the noise frequency in the coils 
from 6 kHz to 0.6 MHz signal. >20V p2p 
into 5Ω: Calculated 3A (not measured)



-60 dB

0.6 MHz Noise analysis:
Yellow (power cable): 200mV p2p
(signal now shown)



-60 dB

0.6 MHz Noise analysis:
Blue (Coax): 200 mV p2p 



-60 dB

0.6 MHz Noise analysis:
Red (HDMI): >300 mV p2p



Next steps:
● The current measurement may have been off because of the distorted 

waveform in the circuit at 60 Hz.

○ A new current measurement should be taken with a higher frequency 

(less distortion in waveform) to ensure proper current.

● Try turning the coils by 90 degrees and remeasuring

● Increase the current in the coils when the waveform amp is available.

● Analyze non-used wire within shielding of HDMI pair for crosstalk.

● The Tektronics MDO34 scope is unable to measure FFT in the range of 0-5 

kHz while displaying the waveform of the 5 kHz signal.  It is unable to 

“zoom in” on that range while the window of waveform is so short.



Ordered for test bench:
● Accel Instruments Waveform Amplifier 

○ 6 A/60 V amplifier

● Bulk HDMI cable with terminal ends



Thanks for your time


