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Remarks: 

This report details the results of the testing carried out on one sample, the results contained in this test report do not relate to 
other samples of the same product. The manufacturer should ensure that all products in series production are in conformity 
with the product sample detailed in this report. 

 

This report may only be reproduced and distributed in full. If the product in this report is used in any configuration other than 
that detailed in the report, the manufacturer must ensure the new system complies with all relevant standards.  Any mention 
of SGS International Electrical Approvals or Testing done by SGS International Electrical Approvals in connection with 
distribution or use of the product described in this report must be approved by SGS international Electrical Approvals in 
writing. 

 

HAC Test Report 
 

Project Number: 3719706 

Report Number:  3719706EMC03 Revision Level: 0 

Client: Intermec Technologies Corporation 

  

Equipment Under Test: Mobile Computer 

 Model Name: CN70 / CN70e / CK70 

Model Number: 1000CP01C-H1 / 1000CP02C-H1 / 1001CP01C-H1 

System Version: W23.1.6.003 

FCC ID: EHA-1000CP01UX1 

  

Applicable Standards: 
ANSI C63.19-2011 

FCC Rule Parts: §20.19 

  

Report issued on: 30 April 2015 

Test Result:  
 
 
 

Tested by:    

  Fabian Nica, Senior Engineering Technician  
 
 

Reviewed by:    

  David Schramm, EMC/RF/SAR/HAC Manager  
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1 GENERAL INFORMATION 

1.1 CLIENT INFORMATION 
Name: Intermec Technologies Corp. 

Address: 6001 36
th
 Avenue W 

City, State, Zip, Country: Everett, WA 988203, USA 

1.2 TEST LABORATORY 
Name: SGS North America, Inc. 

Address: 620 Old Peachtree Road NW, Suite 100 
City, State, Zip, Country: Suwanee, GA 30024, USA 

  
Accrediting Body: A2LA 

Type of lab: Testing Laboratory 
Certificate Number: 3212.01 

1.3 GENERAL INFORMATION OF EUT 
Mode of Operation: GSM 850, GSM PCS 1900, WCDMA Band V, WCDMA Band II 

Frequency Range: 
GSM850  and WCDMA Band V (824.0-849MHz) 
GSM1900 and WCDMA Band II (1850-1910MHz)  

Serial Number: 21721442038 
Build Version: CE OS 5.2.29077 (Build 29077.5.3.12.10) 

Firmware Version: System Version W23.1.6.003 
Antenna: Integral 

Battery Type: Li-Ion Battery 
Rated Voltage: 3.7 VDC, 4Ah,  Rechargeable Battery 

Accessories: None 
  

Sample Received Date: 13 April 2015 
Dates of testing: 28 April to 29 April 2015 
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1.4 EQUIPMENT UNDER TEST 
EUT Mobile Computer 

Normal operation: Held to head 

Body Worn Accessory NA 

Device category: Portable 

Exposure category: General Population/Uncontrolled Exposure 

Sample Modification: No modifications made.  There is no power reduction for HAC support. 

Volume Level during test: Maximum setting and with microphone muted 

 
Air  
Interface 

Band MHz Type C63.19 
Tested 

Simultaneous Transmission OTT Power 
Reduction 

GSM 

850 
VO Yes 

BT/WiFi NA NA 1900 

GPRS/EDGE DT NA 

WCDMA 

850 
VO Yes 

BT/WiFi NA NA 1900 

HSPA DT NA 

WiFi 2450 VD
1
 No BT, GSM, WCDMA, CDMA Yes NA 

BT 2450 DT NA WiFi, GSM, WCDMA, CDMA NA NA 

VO = CMRS Voice Service 
DT = Digital Transport 
VD = CMRS IP Voice and Digital Transport 
1 = No associated T-Coil measurement has been made in accordance with 285076 D02 T-Coil testing for CMRS IP 

 

1.5 TEST RESULTS SUMMARY 

Mode 
Ch. No/Freq. 

MHz 
Probe 

orientation 
ABM1 
dBA/m 

BWC 
Factor 

dB 

ABM 
 SNR  
dB 

T-Rating 

GSM 850 190 / 836.3MHz 
z (Axial) -8.02 0.15 24.58 T3 

y (Transversal) -15.24 0.15 20.06 T3 

GSM 1900 661 / 1880MHz 
z (Axial) -8.74 0.15 27.56 T3 

y (Transversal) -17.22 0.15 28.41 T3 

WCDMA Band 
II 

9400 / 1880MHz 
z (Axial) -12.76 0.15 38.11 T4 

y (Transversal) -17.59 0.15 33.62 T4 

WCDMA Band 
V 

4183 / 836.6MHz 
z (Axial) -11.06 0.15 37.51 T4 

y (Transversal) -17.14 0.15 34.64 T4 
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1.6 TEST METHODOLOGY  

Testing was performed in accordance with the ANSI C63.19-2011 methods of measurement of compatibility 
between a wireless device and hearing aids. FCC published KDB 285076 D01 HAC Guidance v03r02 were 
followed. 
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2 TEST EQUIPMENT 

Equipment Model Manufacturer Asset Number Cal Due Date

CMW500 WIDEBAND RADIO 

COMMUNICATIONS TESTER
CMW500 ROHDE & SCHWARZ B094874 6-Dec-2015

 

Equipment Model Manufacturer 
Serial 

Number 
Cal Due 

Date 

Dasy5 Controller SP1D Stäubli S-1188 NA 

Probe Alignment Light Beam LB5/80 SPEAG 
SEUKS030A

A 
NA 

Data Acquisition Electronics DAE4 SPEAG 1287 20-Jan-2018 

Device Holder HAC Test Arch SPEAG 1163 NA 

PC Compaq 8000 Elite HP 
CZC1231RW

S 
NA 

Audio Magnetic  Measurement Instrument AMMI SPEAG 1139 NA 

ABM Probe AM1DV3 SPEAG 3099 22-Jan-2018 

Helmholz Coil AMCC SPEAG 1119 NA 
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2.1 MEASUREMENT UNCERTAINTY 
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3 SYSTEM VALIDATION SETUP DIAGRAM 

SPEAG user manual 20 May 2014: 
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4 WIRELESS DEVICE POSITIONING 

  

Vertical centerline of the 

acoustic output

Horizontal centerline of the 

acoustic output

10 mm
Reference plane

Measurement plane

Vertical centerline of the 

acoustic output

Horizontal centerline of the 

acoustic output

RF Probe

10 mm

Reference plane

Measurement plane
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5 TEST  PROCEDURE: 
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6 ESTABLISH WD REFERENCE LEVEL 

 Find Uref which is 1 kHz signal output to base station. 

 Measure Uref then measure U which is the signal from AMMI to base station. 

 Connect Coil In of the AMMI to the Audio of the base station. 

 Establish a conducted link between EUT and base station. 

 Once link is established, change the bitstream setting to decoded cal in order for base station to produce 
the 1 kHz signal. 

 Record reported value from Dasy and use this a Uref value. 

Setup Diagram 

 

Measure U, which is the signal from AMMI to base station during testing. U for narrow band (Voice 1.025 kHz) 
and broad band (300 Hz – 300 kHz) 

 Determine Dasy gain setting to achieve proper EUT signal leve 

 Connect Coil In of AMMI to Audio Out of AMMI. 

 Run the narrow band job and record RMS coil signal. Adjust the gain by changing the gain value in Dasy 
job unit the coil signal reading reaches desired output signal level. 

 Repeat above step for broad band job 
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7 RESULTS 

GSM and WCDMA
Applied 

Signal

RMS

V

Result

Input Level (dBm0)

Adjusted Gain

Setting

RMS

dB V

U 0.125 -18.18

Uref 0.778 -2.18

U 0.125 -18.07

Uref 0.778 -2.18
72.34

Reference

Input Level (dBm0)

36.93-16.0 GSM/UMTS -16

300Hz-3kHz

Voice Signal

1 kHz

Voice Signal

-15.9 GSM/UMTS -16

 

8 FREQUENCY RESPONSE 
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9 SIGNAL TO NOISE 
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10 T-COIL TEST PLOTS 

GSM 850 

DUT: Intermec CN70e; Type: Handheld PC; Serial: NA 

Communication System: UID 0, Generic GSM (0); Communication System Band: GSM 850 (824.0 - 

849.0 MHz); Frequency: 836.6 MHz;Communication System PAR: 9.191 dB; PMF: 2.88104 

Medium parameters used: σ = 0 S/m, εr = 1; ρ = 1 kg/m
3
  

Phantom section: TCoil Section  

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011) 

DASY Configuration: 

 Probe: AM1DV3 - 3099; ; Calibrated: 1/22/2015  

 Sensor-Surface: 0mm (Fix Surface), z = 3.0  

 Electronics: DAE4 Sn1287; Calibrated: 1/20/2015  

 Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1163  

 DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331) 

 

T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/z (axial) 4.2mm 50 

x 50/ABM Interpolated SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 

mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 36.93 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.15 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
ABM1/ABM2 = 24.58 dB 

ABM1 comp = -8.02 dBA/m 

BWC Factor = 0.15 dB 

Location: 4.2, 3.7, 3.7 mm 
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T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/y (transversal) 

4.2mm 50 x 50/ABM Interpolated SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, 

dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 36.93 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.15 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
ABM1/ABM2 = 20.06 dB 

ABM1 comp = -15.24 dBA/m 

BWC Factor = 0.15 dB 

Location: -1.2, 12.1, 3.7 mm 

 

T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/z (axial) wideband 

at best S/N/ABM Freq Resp(x,y,z,f) (1x1x1): Measurement grid: dx=10mm, dy=10mm 

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav 

Output Gain: 72.34 

Measure Window Start: 300ms 

Measure Window Length: 2000ms 

BWC applied: 10.80 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
Diff = 1.38 dB 

BWC Factor = 10.80 dB 
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Location: 4, 3.8, 3.7 mm 

  

 
0 dB = 1.000 = 0.00 dB 
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GSM 1900 

DUT: Intermec CN70e; Type: Handheld PC; Serial: NA 

Communication System: UID 0, Generic GSM (0); Communication System Band: PCS 1900 (1850.0 - 

1910.0 MHz); Frequency: 1880 MHz;Communication System PAR: 9.191 dB; PMF: 2.88104 

Medium parameters used: σ = 0 S/m, εr = 1; ρ = 1 kg/m
3
  

Phantom section: TCoil Section  

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011) 

DASY Configuration: 

 Probe: AM1DV3 - 3099; ; Calibrated: 1/22/2015  

 Sensor-Surface: 0mm (Fix Surface), z = 3.0  

 Electronics: DAE4 Sn1287; Calibrated: 1/20/2015  

 Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1163  

 DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331) 

 

T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/z (axial) 4.2mm 50 

x 50/ABM Interpolated SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 

mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 36.93 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.15 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
ABM1/ABM2 = 27.56 dB 

ABM1 comp = -8.74 dBA/m 

BWC Factor = 0.15 dB 

Location: 2.9, 1.7, 3.7 mm 
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T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/y (transversal) 

4.2mm 50 x 50/ABM Interpolated SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, 

dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 36.93 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.15 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
ABM1/ABM2 = 28.41 dB 

ABM1 comp = -17.22 dBA/m 

BWC Factor = 0.15 dB 

Location: -2.5, 12.5, 3.7 mm 

 

T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/z (axial) wideband 

at best S/N/ABM Freq Resp(x,y,z,f) (1x1x1): Measurement grid: dx=10mm, dy=10mm 

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav 

Output Gain: 72.34 

Measure Window Start: 300ms 

Measure Window Length: 2000ms 

BWC applied: 10.80 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
Diff = 1.89 dB 

BWC Factor = 10.80 dB 
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Location: 3, 1.8, 3.7 mm 

  

 
0 dB = 1.000 = 0.00 dB 
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WCDMA II 

DUT: Intermec CN70e; Type: Handheld PC; Serial: NA 

Communication System: UID 10011 - CAB, UMTS-FDD (WCDMA); Communication System Band: 

Band 2, UTRA/FDD (1850.0 - 1910.0 MHz); Frequency: 1880 MHz;Communication System PAR: 

2.91 dB; PMF: 1.00231 

Medium parameters used: σ = 0 S/m, εr = 1; ρ = 1 kg/m
3
  

Phantom section: TCoil Section  

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011) 

DASY Configuration: 

 Probe: AM1DV3 - 3099; ; Calibrated: 1/22/2015  

 Sensor-Surface: 0mm (Fix Surface), z = 3.0  

 Electronics: DAE4 Sn1287; Calibrated: 1/20/2015  

 Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1163  

 DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331) 

 

T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/z (axial) 4.2mm 50 

x 50/ABM Interpolated SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 

mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 36.93 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.15 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
ABM1/ABM2 = 38.11 dB 

ABM1 comp = -12.76 dBA/m 

BWC Factor = 0.15 dB 

Location: -7.1, 1.7, 3.7 mm 
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T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/y (transversal) 

4.2mm 50 x 50/ABM Interpolated SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, 

dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 36.93 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.15 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
ABM1/ABM2 = 33.62 dB 

ABM1 comp = -17.59 dBA/m 

BWC Factor = 0.15 dB 

Location: -3.7, 12.1, 3.7 mm 

 

T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/z (axial) wideband 

at best S/N/ABM Freq Resp(x,y,z,f) (1x1x1): Measurement grid: dx=10mm, dy=10mm 

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav 

Output Gain: 72.34 

Measure Window Start: 300ms 

Measure Window Length: 2000ms 

BWC applied: 10.80 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
Diff = 1.32 dB 

BWC Factor = 10.80 dB 
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Location: -7, 1.8, 3.7 mm 

  

 
0 dB = 1.000 = 0.00 dB 
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WCDMA V 

DUT: Intermec CN70e; Type: Handheld PC; Serial: NA 

Communication System: UID 10011 - CAB, UMTS-FDD (WCDMA); Communication System Band: 

Band 5, UTRA/FDD (824.0 - 849.0 MHz); Frequency: 836.6 MHz;Communication System PAR: 2.91 

dB; PMF: 1.00231 

Medium parameters used: σ = 0 S/m, εr = 1; ρ = 1 kg/m
3
  

Phantom section: TCoil Section  

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011) 

DASY Configuration: 

 Probe: AM1DV3 - 3099; ; Calibrated: 1/22/2015  

 Sensor-Surface: 0mm (Fix Surface), z = 3.0  

 Electronics: DAE4 Sn1287; Calibrated: 1/20/2015  

 Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1163  

 DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331) 

 

T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/z (axial) 4.2mm 50 

x 50/ABM Interpolated SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 

mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 36.93 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.15 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
ABM1/ABM2 = 37.51 dB 

ABM1 comp = -11.06 dBA/m 

BWC Factor = 0.15 dB 

Location: -4.6, 3.3, 3.7 mm 
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T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/y (transversal) 

4.2mm 50 x 50/ABM Interpolated SNR(x,y,z) (121x121x1): Interpolated grid: dx=1.000 mm, 

dy=1.000 mm 

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav 

Output Gain: 36.93 

Measure Window Start: 300ms 

Measure Window Length: 1000ms 

BWC applied: 0.15 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
ABM1/ABM2 = 34.64 dB 

ABM1 comp = -17.14 dBA/m 

BWC Factor = 0.15 dB 

Location: -2.1, 11.7, 3.7 mm 

 

T-Coil scan (scan for ANSI C63.19-2011 compliance)/General Scans/z (axial) wideband 

at best S/N/ABM Freq Resp(x,y,z,f) (1x1x1): Measurement grid: dx=10mm, dy=10mm 

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav 

Output Gain: 72.34 

Measure Window Start: 300ms 

Measure Window Length: 2000ms 

BWC applied: 10.80 dB 

Device Reference Point: 0, 0, -6.3 mm 

Category 
Telephone parameters WD signal quality 

[(signal+noise)-to-noise ratio in decibels] 

Category T1 0 dB to 10 dB 

Category T2 10 dB to 20 dB 

Category T3 20 dB to 30 dB 

Category T4 > 30 dB 

 

Cursor:  
Diff = 1.34 dB 

BWC Factor = 10.80 dB 
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Location: -4.4, 3.3, 3.7 mm 

  

 
0 dB = 1.000 = 0.00 dB 
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11 SETUP PHOTOGRAPHS 
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12 REFERENCES 

1.  SPEAG DASY V52.6  User manual, May 2014 
2. ANSI C63.19-2011 ” American National Standard for Methods of Measurement of Compatibility between 

Wireless Communication Devices and Hearing Aids”. 
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13 REVISION HISTORY 

 

Revision 
Level 

Description of changes Revision Date 

0 Initial release 30 April 2015 
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