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                                  C.K. Chou                   

 

 

                   Motorola Chief EME Scientist    
 
 

Note: This report shall not be reproduce
  
 
Test Period: 12/10/02 – 2/04/03 
 
Test Engineer: Andy Gessner (EME Technician) 
 
Author:  Michael Sailsman 
  Global EME Regulatory Affairs Liaison 
 

 
Attention:  FCC 
Date of Report:  July 10, 2003 
Report Revision: Rev. B 
Manufacturer:  Motorola South - ARAD 
Product Description: Data Terminal w/ GPRS: 1.8W EGSM, 0.8W DCS1800 &

PCS1900; TDMA: 1:8 duty cycle, GMSK modulation; 
WLAN: 100mW, Direct Spread Spectrum; Bluetooth: 
1mW, Frequency Hopping Spread Spectrum (FHSS) 

FCC ID:  AZ489FT7003 
Device Model:  F4415A (VA00016AC, VA00024AD) 
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 and the testing results provided herein, the undersigned certifies that when used as stated in the operating 
uct complies with the national and international reference standards and guidelines listed in section 2.0 of 

  Signature on File   7/11/03 
                                                                                           
                                               Ken Enger                                        Date Approved 
            Senior Resource Manager, Product Safety and EME Director 

d without written approval from an officially designated representative of the Motorola EME Laboratory. 



 
 
 

APPENDIX A 
  

Power Slump Data/Shortened Scan 
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DUT Power versus time data (FNN5105A battery) 
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*Note: The DCS 1800 MHz band is not regulated by the FCC. 
 

 

 Form-SAR-Rpt-Rev. 1.00                                                                                                                                                                                  Page 5 of 56 
 



 
 
 
 
 
 
 

 Form-SAR-Rpt-Rev. 1.00                                                                                                                                                                                  Page 6 of 56 
 



 
 
 
 
 
 
 
 

 Form-SAR-Rpt-Rev. 1.00                                                                                                                                                                                  Page 7 of 56 
 



 
 
 

Shortened Scan Results 
 
 
FCC ID: AZ489FT7003; Test Date: 1/03/03 
MFRL EME Laboratory 
RUN NUMBER: 030103-01  
MODEL NUMBER: F4415A SERIAL NUMBER: 296SCQ0210 
TX FREQ: 902.4MHz 
 
- Accessories - 
Antenna: FAF5211A internal  
Battery Kit: FNN5105A 
Carry: None  
Audio Acc. None 
 
Shortened scan reflect highest S.A.R. producing configuration; Run time 10 minutes. 
Representative “normal” scan run time was 16 minutes  
“Shortened” scan max. calc. S.A.R. = 0.87mW/g 
“Normal” scan max. calc. S.A.R. = 0.82 mW/g (see section 7.1 run # 021210-01) 
 
Back facing phantom 
MFRL TEST Phantom; Device Section; Position: (90°,90°); 
Probe: ET3DV6R A2LA - SN1418; ConvF(5.60,5.60,5.60); Probe cal date: 5/21/02; Crest factor: 8.0; Body 900MHz: σ = 
1.04 mho/m ε = 54.7 ρ = 1.04 g/cm3; PROBE CALIBRATION DATE:020521 
Cube 5x5x7: SAR (1g): 0.844 mW/g, SAR (10g): 0.587 mW/g, (Worst-case extrapolation) 
Cube 5x5x7: Dx = 8.0, Dy = 8.0, Dz = 5.0 
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APPENDIX B 
Data Results 
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FCC ID: AZ489FT7003; Test Date: 12/10/02 
MFRL EME Laboratory 
RUN NUMBER: 021210-01  
MODEL NUMBER: F4415A SERIAL NUMBER: 296SCQ0210 
TX FREQ: 902.4MHz  
 
Antenna: FAF5211A internal  
Battery Kit: FNN5105A 
Carry: None  
Audio Acc. None 
 
DUT Back facing phantom 
MFRL TEST Phantom; Device Section; Position: (90°,90°); 
Probe: ET3DV6R A2LA - SN1418; ConvF(5.60,5.60,5.60); Probe cal date: 5/21/02; Crest factor: 8.0; Body 900MHz: σ = 1.04 
mho/m ε = 55.1 ρ = 1.04 g/cm3; PROBE CALIBRATION DATE:020521 
Cube 5x5x7: SAR (1g): 0.797 mW/g, SAR (10g): 0.553 mW/g, (Worst-case extrapolation) 
Coarse: Dx = 15.0, Dy = 15.0, Dz = 10.0; Max at 63.0, 130.5, 4.7 
Power drift: -0.00 
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FCC ID: AZ489FT7003; Test Date: 2/04/03 
MFRL EME Laboratory 
RUN NUMBER: 030204-03  
MODEL NUMBER: F4415A SERIAL NUMBER: 296SCQ0210 
TX FREQ: 1850MHz  
 
Antenna: FAF5211A internal 
Battery Kit: FNN5105A 
Carry: None 
Audio Acc. None 
 
DUT backside towards phantom 
MFRL TEST Phantom; Device Section; Position: (90°,90°); 
Probe: ET3DV6R A2LA - SN1418; ConvF(4.30,4.30,4.30); Probe cal date: 5/21/02; Crest factor: 8.0; Body 1800MHz: σ = 
1.59 mho/m ε = 53.5 ρ = 1.04 g/cm3; PROBE CALIBRATION DATE:020521 
Cube 7x7x7: SAR (1g): 0.359 mW/g, SAR (10g): 0.230 mW/g, (Worst-case extrapolation) 
Coarse: Dx = 15.0, Dy = 15.0, Dz = 10.0; Max at 39.0, 111.0, 4.7 
Power drift: -0.04 
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FCC ID: AZ489FT7003; Test Date: 2/04/03 
MFRL EME Laboratory 
RUN NUMBER: 030204-01  
MODEL NUMBER: F4415A SERIAL NUMBER: 296SCQ0210 
TX FREQ: 1710.2MHz  *Note: The DCS 1800 MHz band is not regulated by the FCC. 
 
Antenna: FAF5211A internal 
 Battery Kit: FNN5105A 
Carry Case: None 
Audio Acc. None 
 
DUT Back against phantom 
MFRL TEST Phantom; Device Section; Position: (90°,90°); 
Probe: ET3DV6R A2LA - SN1418; ConvF(4.50,4.50,4.50); Probe cal date: 5/21/02; Crest factor: 8.0; Body 1800MHz: σ = 
1.43 mho/m ε = 53.9 ρ = 1.04 g/cm3; PROBE CALIBRATION DATE:020521 
Cube 7x7x7: SAR (1g): 0.357 mW/g, SAR (10g): 0.231 mW/g, (Worst-case extrapolation) 
Coarse: Dx = 15.0, Dy = 15.0, Dz = 10.0; Max at 39.0, 112.5, 4.7 
Power drift: -0.02 
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FCC ID: AZ489FT7003; Test Date: 12/26/02 
MFRL EME Laboratory 
RUN NUMBER: 021226-01  
MODEL NUMBER: F4415A SERIAL NUMBER: 296SCQ0210 
TX FREQ: 2.437GHz  
 
Antenna: FAF5213A internal  
Battery Kit: FNN5105A 
Carry: None  
Audio Acc. None 
 
DUT Back against phantom 
MFRL TEST Phantom; Device Section; Position: (90°,90°); 
Probe: ET3DV6R A2LA - SN1418; ConvF(3.60,3.60,3.60); Probe cal date: 5/21/02; Crest factor: 1.0; Body 2450MHz: σ = 
1.99 mho/m ε = 53.8 ρ = 1.04 g/cm3; PROBE CALIBRATION DATE:020421 
Cube 5x5x7: SAR (1g): 0.394 mW/g, SAR (10g): 0.220 mW/g, (Worst-case extrapolation) 
Coarse: Dx = 15.0, Dy = 15.0, Dz = 10.0; Max at 48.0, 162.0, 4.7  
Power drift: -0.02 
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APPENDIX C 

Dipole System Performance Check Results 
 

Dipole validations at the head from SPEAG are provided in APPENDIX D herein. The CGISS EME lab validated the SPEAG dipole to 
the applicable IEEE system performance targets. System validation was performed using FCC body tissue parameters to generate the 
system performance target values for body at the applicable frequency. The results of the MFRL/CGISS’ respective EME daily system 
performance checks as well as the new target assessment at the body are provided in this appendix. 
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SPEAG 900 MHz Dipole; Model D900V2, SN 158; Test Date:12/10/02 
MFRL EME Lab 
Run #: Sys Perf-R1-021210  
TX Freq: 900 MHz 
Start Power; 250mW 
 
Target SAR normalized to 1W= 11.44 W/Kg 
Calculated SAR @ 1W including drift = 11.2w/kg 
 
MFRL TEST 900MHz; 900MHz Device 
Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(5.60,5.60,5.60); Crest factor: 1.0; Body 900MHz: σ= 1.04 
mho/m ε= 55.1 ρ= 1.04 g/cm3; probe calibration date: 020521 
Cubes (2): Peak: 4.34 mW/g ± 0.05 dB, SAR (1g): 2.80 mW/g ± 0.04 dB, SAR (10g): 1.80 mW/g ± 0.03 dB, (Worst-case 
extrapolation) Penetration depth: 12.4 (11.3, 13.8) [mm] 
Power drift: -0.01 dB 
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SPEAG 900 MHz Dipole; Model D900V2, SN 158; Test Date: 12/13/02 
Motorola CGISS EME Lab 
Run #: Sys Perf-R1-021213  
TX Freq: 900 MHz 
Start Power; 250mW 
 
Target SAR normalized to 1W = 11.44 W/Kg 
Calculated SAR @ 1W including drift = 11.21 w/kg 
 
MFRL TEST 900MHz; Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(5.60,5.60,5.60); Crest factor: 1.0; 
Body 900MHz: σ= 1.04 mho/m ε= 55.1 ρ= 1.04 g/cm3; PROBE CAL DATE: 020521 
Cubes (2): Peak: 4.33 mW/g ± 0.04 dB, SAR (1g): 2.79 mW/g ± 0.03 dB, SAR (10g): 1.80 mW/g ± 0.03 dB, (Worst-case 
extrapolation) Penetration depth: 12.4 (11.3, 13.9) [mm] 
Power drift: -0.02 dB 
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SPEAG 900 MHz Dipole; Model D900V2, SN 158; Test Date:12/14/02 
Motorola CGISS EME Lab  
Run #: Sys Perf-R1-021214 
TX Freq: 900MHz  
Start Power; 250mW 
 
Target SAR normalized to 1W= 11.44 W/Kg 
Calculated SAR @ 1W = 11.04w/kg 
 
MFRL TEST 900MHz; 
Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(5.60,5.60,5.60); Crest factor: 1.0; Body 900MHz: σ= 1.03 
mho/m εr = 54.8 ρ= 1.04 g/cm3;  probe cal date: 020521 
Cubes (2): Peak: 4.31 mW/g ± 0.01 dB, SAR (1g): 2.78 mW/g ± 0.01 dB, SAR (10g): 1.79 mW/g ± 0.02 dB, (Worst-case 
extrapolation) Penetration depth: 12.4 (11.3, 13.8) [mm] 
Power drift: 0.03 dB 
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SPEAG 1800 MHz Dipole; Model D1800V2, SN 2d043; Test Date:12/19/02 
MFRL EME Lab  
Run #: Sys Perf-R1-021219  
TX Freq: 1800 MHz  
Start Power; 250mW 
 
Target SAR normalized to 1W= 38.16 W/kg 
Calculated SAR @ 1W including drift = 38.57 W/kg 
 
MFRL TEST 1800 MHz; Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(4.50,4.50,4.50); Crest factor: 1.0; 
Body 1800MHz: σ= 1.50 mho/m ε= 53.4 ρ= 1.04 g/cm3; PROBE CALIBRATION DATE:020521 
Cubes (2): Peak: 17.4 mW/g ± 0.02 dB, SAR (1g): 9.62 mW/g ± 0.01 dB, SAR (10g): 5.11 mW/g ± 0.00 dB, (Worst-case 
extrapolation) Penetration depth: 9.0 (8.4, 10.2) [mm] 
Power drift: -0.01 dB 
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SPEAG 1800 MHz Dipole; Model D1800V2, SN 2d043; Test Date:12/20/02 
MFRL EME Lab  
Run #: Sys Perf-R1-021220  
TX Freq: 1800 MHz  
Start Power; 250mW 
 
Target SAR normalized to 1W= 38.16 W/kg 
Calculated SAR @ 1W = 38.5W/kg 
 
MFRL TEST 1800 MHz; Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(4.40,4.40,4.40); Crest factor: 1.0; 
Body 1800MHz: σ= 1.50 mho/m ε = 53.5 ρ= 1.04 g/cm3; PROBE CALIBRATION DATE:020521 
Cubes (2): Peak: 17.9 mW/g ± 0.00 dB, SAR (1g): 9.86 mW/g ± 0.01 dB, SAR (10g): 5.22 mW/g ± 0.01 dB, (Worst-case 
extrapolation) Penetration depth: 9.0 (8.3, 10.2) [mm] 
Power drift: -0.00 dB 
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SPEAG 900 MHz Dipole; Model D900V2, SN 158; Test Date:12/20/02 
MFRL EME Lab  
Run #: Sys Perf-R1-021220  
TX Freq: 900 MHz  
Start Power; 250mW 
 
Target SAR normalized to 1W= 11.44 W/kg 
Calculated SAR @ 1W including drift = 11.09 W/kg 
 
MFRL TEST 900MHz; Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(5.60,5.60,5.60); Crest factor: 1.0; 
Body 900MHz: σ= 1.03 mho/m ε= 54.7 ρ= 1.04 g/cm3; PROBE CAL DATE: 020521 
Cubes (2): Peak: 4.27 mW/g ± 0.04 dB, SAR (1g): 2.76 mW/g ± 0.03 dB, SAR (10g): 1.77 mW/g ± 0.03 dB, (Worst-case 
extrapolation) Penetration depth: 12.4 (11.4, 13.9) [mm] 
Power drift: -0.02 dB 
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SPEAG 1800 MHz Dipole; Model D1800V2, SN 2d043; Test Date:12/21/02 
MFRL EME Lab  
Run #: Sys Perf-R1-021221  
TX Freq: 1800 MHz  
Start Power; 250mW 
 
Target SAR normalized to 1W= 38.16 W/Kg 
Calculated SAR @ 1W including drift = 38.65 w/kg 
 
MFRL TEST 1800MHz; Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(4.40,4.40,4.40); Crest factor: 1.0; 
Body 1800MHz: σ= 1.48 mho/m ε= 53.1 ρ= 1.04 g/cm3; PROBE CALIBRATION DATE: 020521 
Cubes (2): Peak: 17.3 mW/g ± 0.05 dB, SAR (1g): 9.64 mW/g ± 0.01 dB, SAR (10g): 5.15 mW/g ± 0.02 dB, (Worst-case 
extrapolation) Penetration depth: 9.0 (8.3, 10.3) [mm] 
Power drift: -0.01 dB 
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SPEAG 2450 MHz Dipole; Model D2450V2, SN 703; Test Date:12/26/02 
MFRL EME Lab  
Run #: Sys Perf-R1-021226  
TX Freq: 2450MHz  
Start Power; 250mW 
 
Target SAR normalized to 1W= 56.65 W/kg 
Calculated SAR @ 1W including drift = 60.14W/kg 
 
MFRL TEST 2450MHz; Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(3.60,3.60,3.60); Crest factor: 1.0; 
Body 2450MHz: σ= 1.99 mho/m ε= 53.8 ρ= 1.04 g/cm3; PROBE CAL DATE: 020423 
Cubes (2): Peak: 29.8 mW/g ± 0.01 dB, SAR (1g): 15.0 mW/g ± 0.01 dB, SAR (10g): 7.06 mW/g ± 0.01 dB, (Worst-case 
extrapolation) Penetration depth: 7.4 (7.1, 8.4) [mm] 
Power drift: -0.01 dB 
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SPEAG 2450 MHz Dipole; Model D2450V2, SN 703; Test Date:12/27/02 
MFRL EME Lab  
Run #: Sys Perf-R1-021227  
TX Freq: 2450MHz  
Start Power; 250mW 
 
Target SAR normalized to 1W= 56.65 W/kg 
Calculated SAR @ 1W = 60.4W/kg 
 
MFRL TEST 2450MHz; Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(3.60,3.60,3.60); Crest factor: 1.0; 
Body 2450MHz: σ= 2.03 mho/m ε= 53.6 ρ= 1.04 g/cm3; PROBE CAL DATE: 020423 
Cubes (2): Peak: 29.9 mW/g ± 0.04 dB, SAR (1g): 15.1 mW/g ± 0.03 dB, SAR (10g): 7.07 mW/g ± 0.01 dB, (Worst-case 
extrapolation) Penetration depth: 7.4 (7.0, 8.3) [mm] 
Power drift: 0.00 dB 
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SPEAG 900 MHz Dipole; Model D900V2, SN 158; Test Date:1/03/03 
MFRL EME Lab  
Run #: Sys Perf-R1-030103  
TX Freq: 900MHz  
Start Power; 250mW 
 
Target SAR normalized to 1W= 11.44 W/kg 
Calculated SAR @ 1W including drift = 11.27W/kg 
 
MFRL TEST 900MHz; Device Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(5.60,5.60,5.60); Crest 
factor: 1.0; Body 900MHz: σ= 1.03 mho/m ε= 54.7 ρ= 1.04 g/cm3; PROBE CAL DATE: 020521 
Cubes (2): Peak: 4.35 mW/g ± 0.01 dB, SAR (1g): 2.81 mW/g ± 0.02 dB, SAR (10g): 1.80 mW/g ± 0.03 dB, (Worst-case 
extrapolation) Penetration depth: 12.4 (11.4, 13.8) [mm] 
Power drift: -0.01 dB 
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SPEAG 900 MHz Dipole; Model D900V2, SN 158; Test Date:1/29/03 
MFRL EME Lab  
Run #: Sys Perf-R1-030129  
TX Freq: 900MHz  
Start Power; 250mW 
 
Target SAR normalized to 1W= 11.44 W/Kg 
Measured SAR @ 1W including drift = 10.53w/kg 
 
MFRL 900; Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(5.70,5.70,5.70); Crest factor: 1.0; Body 
900MHz: σ = 1.02 mho/m εr = 56.9 ρ = 1.04 g/cm3; PROBE CAL DATE: 020521 
Cubes (2): Peak: 4.04 mW/g ± 0.02 dB, SAR (1g): 2.62 mW/g ± 0.03 dB, SAR (10g): 1.69 mW/g ± 0.03 dB, (Worst-case 
extrapolation) Penetration depth: 12.5 (11.4, 13.8) [mm] 
Power drift: -0.02 dB 
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SPEAG 1800 MHz Dipole; Model D1800V2, SN 2d043; Test Date:2/4/03 
MFRL EME Lab 
Run #: 030204 
TX Freq: 1800MHz  
Start Power; 250mW 
 
Target SAR normalized to 1W= 38.16 W/Kg 
Actual SAR @ 1W including drift = 40.68w/kg 
 
Probe: ET3DV6R A2LA - SN1418;Probe Cal Date: 5/21/02ConvF(4.40,4.40,4.40); Crest factor: 1.0; Body 1800MHz: σ = 1.49 
mho/m ε = 53.8 ρ = 1.04 g/cm3; PROBE CALIBRATION DATE: 020521 
Cubes (2): Peak: 36.3 mW/g ± 0.08 dB, SAR (1g): 20.2 mW/g ± 0.04 dB, SAR (10g): 10.8 mW/g ± 0.01 dB, (Worst-case 
extrapolation) Penetration depth: 8.9 (8.3, 10.1) [mm] 
Power drift: -0.03 dB 
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APPENDIX D  
 

Calibration Certificates 
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APPENDIX E  

Illustration of Body-Worn Accessories 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Form-SAR-Rpt-Rev. 1.00                                                                                                                                                                                  Page 52 of 56
 



 
 
The purpose of this appendix is to illustrate the body-worn carry accessories for FCC ID: AZ489FT7003.  The 
sample that was used in the following photos represents the product used to obtain the results presented herein and 
was used in this section to demonstrate the different body-worn accessories.   
     

                                                                                          
 Photo 1. 

Model FHN6394A 
Back View 

Photo 2. 
Model FHN6394A 
Front View 

Photo 3. 
Model FHN6394A  
Side View 

 
 
 
                   

                                                             
                                                          

Photo 4. 
Model FHN6395A 
Back View 

 
 
 

Photo 5. 
Model FHN6395A   
Front View 

Photo 6. 
Model FHN6395A 
Side View 
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 Photo 7. 

Model FHN6396A 
Back View 

Photo 8. 
Model FHN6396A 
Front View 

Photo 9. 
Model FHN6396A 
Side View 

 
 
 
                                                                              

 
 Photo 10. 

Model FHN6396A w/ attached shoulder strap
Side View 
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Appendix F 
Accessories and options test status and separation distances 
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The following table summarizes the body spacing distance provided by each of the  
body-worn accessories: 
 

 
Carry Case Model Tested ? 

Separation distances 
between device and 
phantom surface.  

Range (mm) Comments 
FHN6394A Yes 11- 40 NA 
FHN6396A Yes 12 - 16 NA 

FHN6395A No 11 - 40 

Similar to FHN6394A; 
w/ opening for the 
display and keypad 
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