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o Results of Study
o Real world confirmation
o Beyond 2.5 GHz
o Uncertainty



• Replicate the Delta study results via independent lab
• Determine immunity ratings for all nine hearing aids (ANSI 

C63.19 Dipole and GTEM approach)
• Solidify correction factor for the ANSI GTEM categories
• Compare an actual GTEM vs ANSI real world measurement 

discrepancy 
• Present immunity data beyond 2.5 GHz
• Uncertainty both for GTEM and Dipole tests



Measurement and analysis was carried out on 9 hearing aids. The comparison in test
methods was restricted to the E-field.

Input Related Interference Level (IRIL) was measured while applying a fixed field strength
according to the ANSI C63.19 dipole antenna method and the IEC 60118-13 TEM cell
method. The hearing aid was positioned for maximum response from the dipole antenna
according to Paragraphs 5.3.5 and 5.3.6 of ANSI C63.19 and for maximum response in the
GTEM according to Paragraph 7.5 of IEC 60118-13.

The maximum IRIL level found by the ANSI C63.19 method and the maximum from the
IEC 60118-13 method was used as the comparison point between the two test methods.

The results of the frequency scans were normalized at the point of comparison by rescaling
the field strength to the level that generates an IRIL of 55 dB SPL. It was assumed that the
hearing aid was linear during extrapolation and that it followed the “dB V/m:dB SPL”
relationship of “1:2”.



The normalized field strength levels in pairs, for the 9 hearing aids, were plotted in a 
scatter plot in Figure  1.  The X-axis of the plot gives the IEC 60118-13 field strength 
value, while the Y-axis gives the field strength value of the same unit during the ANSI 
C63.19 test.

Based on to the Trend Line of Figure 1, the IEC 60118-13 test method required between 
4.5 dB and 14.5 dB less field than the ANSI C63.19 test method to produce an IRIL level 
of 55 dB SPL.

Test results would suggest reducing the ANSI C63.19 test field strength levels by 10 dB 
when testing is to be carried out in a TEM cell.  This would harmonize the IEC and ANSI 
standards at the ANSI category M3/T3 level.



Manufacturer Starkey Laboratories, Inc.

Device Hearing Aids

Model/Part 
Number

Confidential

Serial Number BTE1, BTE2, BTE3, BTE4, BTE5, BTE6, ITE7, 
ITE8, and ITE9





7 to 10 dB difference between GTEM and Dipole,
GTEM more aggressive with current categories

Environ Study
DELTA Study
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Environ Study
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Figure  1
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Faceplate #3    Low Band (M4)    Input level 48 dB V/m



Faceplate #3    High Band (M3) reached 55 dB IRIL with input level 42 dB V/m



Faceplate #3 (M1)   Input at 50 dB V/M

Mic wires vertical & receiver wires Horizontal (3-6-08)
Starkey GTEM method
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For Faceplate #3 @ a GTEM input of 50 V/m using the revised immunity levels 
above  the Faceplate #3 would achieve an M3 to M4 rating similar to the Dipole method.

Proposed ANSI C63.19 GTEM Hearing Aid Categories
7 dB reduction in the immunity requirements 



• The difference is accounted for due to the GTEM 
being a more aggressive test method.

• The proposed GTEM immunity relief is required in 
order to better align the Dipole and GTEM results.



Beyond 2.5 GHz



EMI tests of Starkey hearing aids done at Environ Labs on 4‐13‐09 
Aids were tested in Environ's reverberent RF room (provides diffuse RF field).
RF room has frequency response of 100 MHz to 18 GHz (their smaller RF room goes from 400 MHz to 40 GHz). 

2 hearing aids were tested, from the group of 9 that Environ tested in Nov. 2008 comparing GTEM and dipole methods.
HA # 4:  K13 Destiny 1600 BTE # 07‐924741 ‐‐ I measured max IRIL of 46 dB at 2.06 GHz in our GTEM.
HA # 8:  ITC # C1 ‐‐ I had measured max IRIL of 37 dB at 2.45 GHz in our GTEM.

Tests at Environ were done with RF field strength = 50 V/m in the RF room.
20" of plastic tubing went from hearing aid to 2cc coupler.  (Coupler was outside of RF room.)

HA tested HA orientation Freq. Range Max IRIL M rating
# 4 BTE Z axis vertical 1.6 ‐ 2.0 GHz 34 dB M3

" X axis vertical " 37 "
" Y axis vertical " 34 "
" " 2.0 ‐ 4.0 34.5 "

# 8 ITC Y axis vertical 1.0 ‐ 2.0 GHz 31.5 dB M4
" X or Z axis vertical 1.6 ‐ 2.0 30 M4
" " 2.0 ‐ 2.5 42.6 M3
" " 2.0 ‐ 4.0 47.3 M2

Beyond 2.5 GHz
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Thank You !
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