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SAR distribution comparisons for System Accuracy Verifications 
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System Accuracy Verification Measurements for  

Head SAR Measurements 



Date/Time: 12/12/2012 7:49:29 AM

Test Laboratory: Motorola Mobility - 835MHz System Performance Check 

DUT: Dipole 835 MHz;  Type: D835V2;  Serial: D835V2 - SN:422TR;   
Procedure Notes: Input Power = 200 mW Refl.Pwr = -25.60 dB   
Sim.Temp@meas = 20.7C Sim.Temp@SPC = 20.7C Room Temp @ SPC = 21.1C  
Communication System: _CW - Dipole;  Frequency: 835 MHz; Duty Cycle: 1:1 
Medium: VALIDATION - HEAD tissue; Medium parameters used (interpolated): f = 835 MHz; σ = 0.921 mho/m; εr = 

40.865; ρ = 1000 kg/m3  

DASY4 Configuration: 

Probe: ES3DV3 - SN3184; ConvF(6.15, 6.15, 6.15); Calibrated: 4/25/2012;  
Sensor-Surface: 4mm (Mechanical Surface Detection)  
Electronics: DAE3 Sn378; Calibrated: 4/11/2012  
Phantom: R#1 - Sugar SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial: TP-1156;  Phantom 
section: Flat Section  
Measurement SW: DASY52, Version 52.8 (3);  SEMCAD X Version 14.6.6 (6824)  

 
DASY5, SAM - System Performance Check Template, Rev.3 (4-Dec-
12)/Daily SPC Check/fastSAR, Dipole Area Scan (5x15x1): Measurement grid: 
dx=10mm, dy=15mm. 
Maximum value of SAR (measured) = 2.16 W/kg 
 
DASY5, SAM - System Performance Check Template, Rev.3 (4-Dec-
12)/Daily SPC Check/CUBE SAR, 5x5x7 (5x5x7)/Cube 0: Measurement grid: dx=8mm, 
dy=8mm, dz=5mm 
Reference Value = 49.212 V/m; Power Drift = -0.03 dB 
Peak SAR (extrapolated) = 2.965 mW/g 
SAR(1 g) = 1.96 mW/g; SAR(10 g) = 1.29 mW/g (SAR corrected for target medium) 
 
DASY5, SAM - System Performance Check Template, Rev.3 (4-Dec-
12)/Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, 
dy=20mm, dz=5mm 
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System Accuracy Verification Measurements for  

Body SAR Measurements 
 



Date/Time: 12/17/2012 9:50:31 AM

Test Laboratory: Motorola Mobility - 835MHz System Performance Check 

DUT: Dipole 835 MHz;  Type: D835V2;  Serial: D835V2 - SN:422TR;   
Procedure Notes: Input Power = 200 mW Refl.Pwr = -22.3 dB  
Sim.Temp@meas = 19.7 Sim.Temp@SPC = 19.7 Room Temp @ SPC = 20.6  
Communication System: _CW - Dipole;  Frequency: 835 MHz; Duty Cycle: 1:1 
Medium: VALIDATION - BODY tissue; Medium parameters used (interpolated): f = 835 MHz; σ = 0.98 mho/m; εr = 

52.596; ρ = 1000 kg/m3  

DASY4 Configuration: 

Probe: ES3DV3 - SN3184; ConvF(6.19, 6.19, 6.19); Calibrated: 4/25/2012;  
Sensor-Surface: 4mm (Mechanical Surface Detection)  
Electronics: DAE3 Sn378; Calibrated: 4/11/2012  
Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;  Phantom section: Center 
Section  
Measurement SW: DASY52, Version 52.8 (3); SEMCAD X Version 14.6.6 (6824)  

DASY5, Triple Flat System Performance Check Template - Rev.4 (4-Dec-
12)/Daily SPC Check/fastSAR, Dipole Area Scan (4x15x1): Measurement grid: 
dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 1.95 W/kg 
 
DASY5, Triple Flat System Performance Check Template - Rev.4 (4-Dec-
12)/Daily SPC Check/CUBE SAR, 5x5x7 (5x5x7)/Cube 0: Measurement grid: dx=8mm, 
dy=8mm, dz=5mm 
Reference Value = 47.148 V/m; Power Drift = 0.01 dB 
Peak SAR (extrapolated) = 2.878 mW/g 
SAR(1 g) = 1.95 mW/g; SAR(10 g) = 1.3 mW/g (SAR corrected for target medium) 
Maximum value of SAR (measured) = 2.15 W/kg 
 
DASY5, Triple Flat System Performance Check Template - Rev.4 (4-Dec-
12)/Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, 
dz=5mm 
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Appendix 2 

 

SAR distribution plots for Head Adjacent Test Results 



Date/Time: 12/12/2012 2:32:01 PM

Test Laboratory: Motorola Mobility - iDEN 800 Cheek 

Serial: 364BNW1S4H; FCC ID: IHDP56NB1 
Procedure Notes: Battery Model #: SNN5874A DEVICE POSITION: Cheek, Flip Open    
Communication System: _iDEN 1:3 or 2:6;  Frequency: 815.51 MHz;  Communication System Channel Number: 2;  
Duty Cycle: 1:2.99985 
Medium: HEAD tissue; Medium parameters used (interpolated): f = 815.51 MHz; σ = 0.901 mho/m; εr = 41.115; ρ = 

1000 kg/m3  

DASY4 Configuration: 

Probe: ES3DV3 - SN3184; ConvF(6.15, 6.15, 6.15); Calibrated: 4/25/2012;  
Sensor-Surface: 4mm (Mechanical Surface Detection)  
Electronics: DAE3 Sn378; Calibrated: 4/11/2012  
Phantom: R#1 - Sugar SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial: TP-1156;  Phantom 
section: Left Section  
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)   

 
DASY5, SAM - Phone against Left Head Template, Rev.5 (13-Nov-12)/Left 
Head Template/15mm, Area Scan - NOT for 2450 FCC TA... (7x17x1): 
Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.314 W/kg 
 
DASY5, SAM - Phone against Left Head Template, Rev.5 (13-Nov-12)/Left 
Head Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: 
dx=8mm, dy=8mm, dz=5mm 
Reference Value = 18.137 V/m; Power Drift = -0.15 dB 
Peak SAR (extrapolated) = 0.381 mW/g 
SAR(1 g) = 0.299 mW/g; SAR(10 g) = 0.220 mW/g (SAR corrected for target medium) 
Maximum value of SAR (measured) = 0.317 W/kg 



Date/Time: 12/12/2012 4:29:51 PM

Test Laboratory: Motorola Mobility - iDEN 800 Tilt 

Serial: 364BNW1S4H; FCC ID: IHDP56NB1 
Procedure Notes: Battery Model #: SNN5874A DEVICE POSITION: TILT, Flip Open    
Communication System: _iDEN 1:3 or 2:6;  Frequency: 815.51 MHz;  Communication System Channel Number: 2;  
Duty Cycle: 1:2.99985 
Medium: HEAD tissue; Medium parameters used (interpolated): f = 815.51 MHz; σ = 0.901 mho/m; εr = 41.115; ρ = 

1000 kg/m3  

DASY4 Configuration: 

Probe: ES3DV3 - SN3184; ConvF(6.15, 6.15, 6.15); Calibrated: 4/25/2012;  
Sensor-Surface: 4mm (Mechanical Surface Detection)  
Electronics: DAE3 Sn378; Calibrated: 4/11/2012  
Phantom: R#1 - Sugar SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial: TP-1156;  Phantom 
section: Right Section  
Measurement SW: DASY52, Version 52.8 (3);  SEMCAD X Version 14.6.6 (6824)

 
DASY5, SAM - Phone against RIGHT head template - Rev.3 (13-Nov-
12)/Right Head Template/15mm, Area Scan - Not for 2450 FCC TA... 
(7x17x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.207 W/kg 
 
DASY5, SAM - Phone against RIGHT head template - Rev.3 (13-Nov-
12)/Right Head Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: 
Measurement grid: dx=8mm, dy=8mm, dz=5mm 
Reference Value = 14.937 V/m; Power Drift = 0.04 dB 
Peak SAR (extrapolated) = 0.254 mW/g 
SAR(1 g) = 0.202 mW/g; SAR(10 g) = 0.151 mW/g (SAR corrected for target medium) 
Maximum value of SAR (measured) = 0.208 W/kg 
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Appendix 3 

 

SAR distribution plots for Dispatch/Push-to-Talk Test Results 



Date/Time: 12/12/2012 5:05:23 PM

Test Laboratory: Motorola Mobility - iDEN 800 Push-To-Talk 

Serial: 364BNW1S4H; FCC ID: IHDP56NB1 
Procedure Notes: Battery Model #: SNN5874A DEVICE POSITION: PUSH TO TALK, FRONT OF PHONE 25MM 
FROM FLAT PHANTOM WITH HEAD SIMULANT (Flip Open)  
Communication System: _iDEN 1:6;  Frequency: 815.51 MHz;  Communication System Channel Number: 2;  Duty 
Cycle: 1:6.00067 
Medium: HEAD tissue; Medium parameters used (interpolated): f = 815.51 MHz; σ = 0.901 mho/m; εr = 41.115; ρ = 

1000 kg/m3  

DASY4 Configuration: 

Probe: ES3DV3 - SN3184; ConvF(6.15, 6.15, 6.15); Calibrated: 4/25/2012;  
Sensor-Surface: 4mm (Mechanical Surface Detection)  
Electronics: DAE3 Sn378; Calibrated: 4/11/2012  
Phantom: R#1 - Sugar SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial: TP-1156;  Phantom 
section: Flat Section  
Measurement SW: DASY52, Version 52.8 (3); SEMCAD X Version 14.6.6 (6824) 

 
DASY5, SAM Flat Phone Template - Rev.2 (4-Dec-12)/SAM Phone Against 
Flat Section/Area Scan (10mm) (31x23x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (measured) = 0.0996 W/kg 
 
DASY5, SAM Flat Phone Template - Rev.2 (4-Dec-12)/SAM Phone Against 
Flat Section/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: 
dx=8mm, dy=8mm, dz=5mm 
Reference Value = 10.487 V/m; Power Drift = 0.12 dB 
Peak SAR (extrapolated) = 0.127 mW/g 
SAR(1 g) = 0.095 mW/g; SAR(10 g) = 0.070 mW/g (SAR corrected for target medium) 
Maximum value of SAR (measured) = 0.100 W/kg 
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SAR distribution plots for Body Worn Test Results 



Date/Time: 12/17/2012 11:10:21 AM

Test Laboratory: Motorola Mobility - iDEN 800 Body Worn 

Serial: 364BNW1S4H; FCC ID: IHDP56NB1 
Procedure Notes: Battery Model #: BP6X SNN5874A Accessory Model #: 01017484002; 
Test Configuration: PACKET DATA MODE BODY WORN, FRONT OF PHONE WITH HOLSTER (closed)  
Communication System: _iDEN Data;  Frequency: 815.51 MHz;  Communication System Channel Number: 2;  Duty 
Cycle: 1:1.50003 
Medium: BODY tissue; Medium parameters used (interpolated): f = 815.51 MHz; σ = 0.979 mho/m; εr = 53.434; ρ = 

1000 kg/m3  

DASY4 Configuration: 

Probe: ES3DV3 - SN3184; ConvF(6.19, 6.19, 6.19); Calibrated: 4/25/2012;  
Sensor-Surface: 4mm (Mechanical Surface Detection)  
Electronics: DAE3 Sn378; Calibrated: 4/11/2012  
Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;  Phantom section: Center 
Section  
Measurement SW: DASY52, Version 52.8 (3);   

 
DASY5, Triple Flat Phone Template - Rev.7 (13-Dec-12)/Triple Flat Phone 
Template/Area Scan (15mm), not for EDGES, not for FCC 2450 TA... 
(19x11x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.521 W/kg 
 
DASY5, Triple Flat Phone Template - Rev.7 (13-Dec-12)/Triple Flat Phone 
Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm, 
dy=8mm, dz=5mm 
Reference Value = 22.779 V/m; Power Drift = -0.16 dB 
Peak SAR (extrapolated) = 0.728 mW/g 
SAR(1 g) = 0.515 mW/g; SAR(10 g) = 0.374 mW/g (SAR corrected for target medium) 
Maximum value of SAR (measured) = 0.547 W/kg 
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Measurement Uncertainty Budget 
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Uncertainty Budget for Device Under Test, for 735 MHz to 3 GHz   

a b c d 

e = 

f(d,k) f g 

h = i = 

k 

 c x f / 

e 

 c x g / 

e 

Uncertainty Component 

Description 

IEEE1528(2003) / 

IEC62209-1(2005) 

Tol. Prob 

Div. 

ci ci 1 g 10 g 

vi 

(± 

%) Dist (1 g) (10 g) ui ui 

        (±%) (±%) 

Measurement System                   

Probe Calibration [ES3DV3] E.2.1 / 7.2.1 6.0 N 1.00 1 1 6.0 6.0 

Axial Isotropy E.2.2 / 7.2.1.2 4.7 R 1.73 0.707 0.707 1.9 1.9 

Hemispherical Isotropy E.2.2 / 7.2.1.2 9.6 R 1.73 0.707 0.707 3.9 3.9 

Boundary Effect E.2.3 / 7.2.1.5 1.0 R 1.73 1 1 0.6 0.6 

Linearity E.2.4 / 7.2.1.3 4.7 R 1.73 1 1 2.7 2.7 

System Detection Limits E.2.5 / 7.2.1.4 1.0 R 1.73 1 1 0.6 0.6 

Readout Electronics E.2.6 / 7.2.1.6 0.3 N 1.00 1 1 0.3 0.3 

Response Time E.2.7 / 7.2.1.7 1.1 R 1.73 1 1 0.6 0.6 

Integration Time E.2.8 / 7.2.1.8 1.1 R 1.73 1 1 0.6 0.6 

RF Ambient Conditions - 

Noise E.6.1 / 7.2.3.6 3.0 R 1.73 1 1 1.7 1.7 

RF Ambient Conditions - 

Reflections E.6.1 / 7.2.3.6 3.0 R 1.73 1 1 1.7 1.7 

Probe Positioner Mech. 

Tolerance E.6.2 / 7.2.2.1 0.4 R 1.73 1 1 0.2 0.2 

Probe Positioning w.r.t 

Phantom E.6.3 / 7.2.2.3 1.4 R 1.73 1 1 0.8 0.8 

Max. SAR Evaluation (ext., 

int., avg.) E.5 / 7.2.4 3.4 R 1.73 1 1 2.0 2.0 

Test sample Related                    

Test Sample Positioning  E.4.2 / 7.2.2.4 3.4 N 1.00 1 1 3.4 3.4 79 

Device Holder Uncertainty E.4.1 / 7.2.2.4.2 4.5 N 1.00 1 1 4.5 4.5 11 

SAR drift 6.6.2 / 7.2.3.5 0.0 R 1.73 1 1 0.0 0.0 

Phantom and Tissue 

Parameters                   

Phantom Uncertainty E.3.1 / 7.2.2.2 4.0 R 1.73 1 1 2.3 2.3 

Liquid Conductivity (target) E.3.2 / 7.2.3.3 5.0 R 1.73 0.64 0.43 1.8 1.2 

Liquid Conductivity 

(measurement) E.3.3 / 7.2.3.3 2.5 N 1.00 0.64 0.43 1.6 1.1 

Liquid Permittivity (target) E.3.2 / 7.2.3.4 5.0 R 1.73 0.6 0.49 1.7 1.4 

Liquid Permittivity 

(measurement) E.3.2 / 7.2.3.4 2.3 N 1.00 0.6 0.49 1.4 1.1 

Combined Standard 

Uncertainty     RSS       11 11 372 

Expanded Uncertainty 

    k=2       22 22   

(95% CONFIDENCE 

LEVEL) 
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Appendix 6 

 Probe Calibration Certificate 
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Appendix 7 

 

Dipole Characterization Certificate 



MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD‐1954, Rev.2
Dipole SN: 422tr

Date of last external calibration:

External calibration performed by:

1st Extension 2nd Extension
Original 

Calibration Data:
Internal

Verification:
Internal

Verification:
3/18/2011 3/8/2012 <date>

Return loss (dB):
Verify < ‐20dB & within 20% of original

‐26.9 ‐23  ‐  Accept

Impedance, Real (Ω):
Verify within +/‐5Ω  of original

53.3 55  ‐  Accept

Impedance, Imaginary (Ω):
Verify within +/‐5Ω  of original

3.3 3.2  ‐  Accept

First Extension Period:

Approved extension period:   1 Year

Previous due date: 3/18/2012

NEW DUE DATE: 3/18/2013
2 years from date of last external calibration

Authorized by: Marge Kaunas

Second Extension Period:

Approved extension period:     1 Year

Previous due date:

NEW DUE DATE:
3 years from date of last external calibration

Authorized by:

3/18/2011

SPEAG

Accept / Reject

Conclusion:
Based on the requirements of KDB 50824 D02 Dipole SAR Validation Veritification v01, it has been concluded that 
the dipole identified above has qualified for extension of its calibration interval for one additional year.
This review shall be repeated annually, but not to exceed a maximum 3 years from the 
most recent manufacturer's calibration.
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END OF REPORT 




