
















 

 

PCTEST  SAR SUPPLEMENT SAR EVALUATION REPORT DATA TC338113 

CRN 4066 
Company Name: 
 

SAMSUNG 

FCC ID: 
 
A3LSCHA310 
 

Model: 
 
SCH-A310 

SAR Test Dates: 
 
05/28/2002 
 

 

 

 

SAR DATA SUMMARY 
 

 MEASUREMENT RESULTS (CDMA Right Head SAR - CHEEK) 
 FREQUENCY Begin / End POWER‡ 

 MHz Ch. 
Modulation 

(dBm) Battery 

Device Test 
Position 

Antenna 
Position 

SAR 
(W/kg) 

 824.70 1013 CDMA 26.0 26.0 EXTENDED Cheek / Touch In 0.93 

 824.70 1013 CDMA 26.0 26.0 EXTENDED Cheek / Touch Out 0.76 

 ANSI / IEEE C95.1 1992 - SAFETY LIMIT 
Spatial Peak  

Uncontrolled Exposure/General Population 

Brain 
1.6 W/kg (mW/g) 

averaged over 1 gram 
 

 NOTES: 
 1. The test data reported are the worst-case SAR value with the antenna-head position set in a 

typical configuration.  Test procedures used are according to FCC/OET Bulletin 65, Supp.C [July 2001]. 

 2. All modes of operation were investigated, and worst-case results are reported. 

 3. Battery is fully charged for all readings. Standard and Extended Batteries are options. 

  ‡Power Measured ⌧ Conducted o ERP o EIRP 

 4. SAR Measurement System o DASY3 ⌧ IDX   

  Phantom Configuration ⌧ Right Head o Flat Phantom o Left Head 

 5. SAR Configuration ⌧ Head o Body o Hand 

 6. Test Signal Call Mode ⌧ Manu. Test Codes o Base Station Simulator  
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SAR DATA SUMMARY 
 

 MEASUREMENT RESULTS (CDMA Right Head SAR - Tilt) 
 FREQUENCY Begin / End POWER‡ 

 MHz Ch. 
Modulation 

(dBm) Battery 

Device Test 
Position 

Antenna 
Position 

SAR 
(W/kg) 

 824.70 1013 CDMA 26.0 26.0 EXTENDED Ear / 15° Tilt In 0.34 

 824.70 1013 CDMA 26.0 26.0 EXTENDED Ear / 15° Tilt Out 0.30 

 ANSI / IEEE C95.1 1992 - SAFETY LIMIT 
Spatial Peak  

Uncontrolled Exposure/General Population 

Brain 
1.6 W/kg (mW/g) 

averaged over 1 gram 
 

 NOTES: 
 1. The test data reported are the worst-case SAR value with the antenna-head position set in a 

typical configuration.  Test procedures used are according to FCC/OET Bulletin 65, Supp.C [July 2001]. 

 2. All modes of operation were investigated, and worst-case results are reported. 

 3. Battery is fully charged for all readings. Standard and Extended Batteries are options. 

  ‡Power Measured ⌧ Conducted o ERP o EIRP 

 4. SAR Measurement System o DASY3 ⌧ IDX   

  Phantom Configuration ⌧ Right Head o Flat Phantom o Left Head 

 5. SAR Configuration ⌧ Head o Body o Hand 

 6. Test Signal Call Mode ⌧ Manu. Test Codes o Base Station Simulator  

 
 
 
 

    

 
 



SAR Data Report 02052905

Start        : 29-May-02 11:04:45 am
End          : 29-May-02 11:11:16 am
Code Version : 4.08
Robot Version: 4.08

Product Data:
Type             : SAMSUNG
Model Number     : SCH-A310
Serial Number    : 1
Frequency        : 824.70 MHz
Transmit Pwr     : 0.400 W
Antenna Type     : Helical
Antenna Posn.    : In

Measurement Data:
Phantom Name        : SAM-R
Phantom Type        : Right Ear
Tissue Type         : Brain
Tissue Dielectric   : 40.600
Tissue Conductivity : 0.910
Tissue Density      : 1.000
Robot Name          : CRS 

Probe Data:
Probe Name              : PCT002
Probe Type              : E Fld Triangle
Frequency               : 835 MHz
Tissue Type             : Brain
Calibrated Dielectric   : 40.700
Calibrated Conductivity :  0.890
Calibrated Density      :  1.000
Probe Offset            :  2.400 mm
Conversion Factor       :  5.800
Probe Sensitivity :  3.597   3.474   3.049   mV/(mW/cm^2)
Amplifier Gains   :  20.00   20.00   20.00

Sample:
Rate:         6000 Samples/Sec
Count:        100 Samples
NIDAQ Gain:   5

Comments:
CDMA Mode CH-1013
Cheek
CF=1; Amb. Temp= 22.3 'C; Liq. Temp=21.6 'C

Area Scan - Max Peak SAR Value at x=76.0 y=12.0 = 0.92 W/kg

Zoom Scan - Max Peak SAR Value at x=80.0 y=13.0 z=0.0 = 1.27 W/kg

Max 1g SAR at x=77.0 y=13.0 z=0.0 = 0.93 W/kg

Max 10g SAR at x=77.0 y=12.0 z=0.0 = 0.65 W/kg
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1g SAR Values
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SAR Data Report 02052903

Start        : 29-May-02 10:36:07 am
End          : 29-May-02 10:42:40 am
Code Version : 4.08
Robot Version: 4.08

Product Data:
Type             : SAMSUNG
Model Number     : SCH-A310
Serial Number    : 1
Frequency        : 824.70 MHz
Transmit Pwr     : 0.400 W
Antenna Type     : Helical
Antenna Posn.    : Out

Measurement Data:
Phantom Name        : SAM-R
Phantom Type        : Right Ear
Tissue Type         : Brain
Tissue Dielectric   : 40.600
Tissue Conductivity : 0.910
Tissue Density      : 1.000
Robot Name          : CRS 

Probe Data:
Probe Name              : PCT002
Probe Type              : E Fld Triangle
Frequency               : 835 MHz
Tissue Type             : Brain
Calibrated Dielectric   : 40.700
Calibrated Conductivity :  0.890
Calibrated Density      :  1.000
Probe Offset            :  2.400 mm
Conversion Factor       :  5.800
Probe Sensitivity :  3.597   3.474   3.049   mV/(mW/cm^2)
Amplifier Gains   :  20.00   20.00   20.00

Sample:
Rate:         6000 Samples/Sec
Count:        100 Samples
NIDAQ Gain:   5

Comments:
CDMA Mode CH-1013
Cheek
CF=1; Amb. Temp= 22.3 'C; Liq. Temp=21.6 'C

Area Scan - Max Peak SAR Value at x=74.0 y=13.0 = 0.76 W/kg

Zoom Scan - Max Peak SAR Value at x=73.0 y=11.0 z=0.0 = 1.04 W/kg

Max 1g SAR at x=74.0 y=13.0 z=0.0 = 0.76 W/kg

Max 10g SAR at x=75.0 y=13.0 z=0.0 = 0.53 W/kg
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1g SAR Values

0.762
0.740
0.718
0.696
0.673
0.651
0.629
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0.585
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0.540





SAR Data Report 02052906

Start        : 29-May-02 11:14:14 am
End          : 29-May-02 11:20:59 am
Code Version : 4.08
Robot Version: 4.08

Product Data:
Type             : SAMSUNG
Model Number     : SCH-A310
Serial Number    : 1
Frequency        : 824.70 MHz
Transmit Pwr     : 0.400 W
Antenna Type     : Helical
Antenna Posn.    : In

Measurement Data:
Phantom Name        : SAM-R
Phantom Type        : Right Ear
Tissue Type         : Brain
Tissue Dielectric   : 40.600
Tissue Conductivity : 0.910
Tissue Density      : 1.000
Robot Name          : CRS 

Probe Data:
Probe Name              : PCT002
Probe Type              : E Fld Triangle
Frequency               : 835 MHz
Tissue Type             : Brain
Calibrated Dielectric   : 40.700
Calibrated Conductivity :  0.890
Calibrated Density      :  1.000
Probe Offset            :  2.400 mm
Conversion Factor       :  5.800
Probe Sensitivity :  3.597   3.474   3.049   mV/(mW/cm^2)
Amplifier Gains   :  20.00   20.00   20.00

Sample:
Rate:         6000 Samples/Sec
Count:        100 Samples
NIDAQ Gain:   5

Comments:
CDMA Mode CH-1013
Tilt
CF=1; Amb. Temp= 22.3 'C; Liq. Temp=21.6 'C

Area Scan - Max Peak SAR Value at x=66.0 y=12.0 = 0.34 W/kg

Zoom Scan - Max Peak SAR Value at x=66.0 y=5.0 z=0.0 = 0.44 W/kg

Max 1g SAR at x=65.0 y=11.0 z=0.0 = 0.34 W/kg

Max 10g SAR at x=65.0 y=11.0 z=0.0 = 0.25 W/kg
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1g SAR Values

0.3368
0.3303
0.3238
0.3173
0.3108
0.3043
0.2978
0.2913
0.2848
0.2783
0.2718





SAR Data Report 02052907

Start        : 29-May-02 11:21:22 am
End          : 29-May-02 11:28:00 am
Code Version : 4.08
Robot Version: 4.08

Product Data:
Type             : SAMSUNG
Model Number     : SCH-A310
Serial Number    : 1
Frequency        : 824.70 MHz
Transmit Pwr     : 0.400 W
Antenna Type     : Helical
Antenna Posn.    : Out

Measurement Data:
Phantom Name        : SAM-R
Phantom Type        : Right Ear
Tissue Type         : Brain
Tissue Dielectric   : 40.600
Tissue Conductivity : 0.910
Tissue Density      : 1.000
Robot Name          : CRS 

Probe Data:
Probe Name              : PCT002
Probe Type              : E Fld Triangle
Frequency               : 835 MHz
Tissue Type             : Brain
Calibrated Dielectric   : 40.700
Calibrated Conductivity :  0.890
Calibrated Density      :  1.000
Probe Offset            :  2.400 mm
Conversion Factor       :  5.800
Probe Sensitivity :  3.597   3.474   3.049   mV/(mW/cm^2)
Amplifier Gains   :  20.00   20.00   20.00

Sample:
Rate:         6000 Samples/Sec
Count:        100 Samples
NIDAQ Gain:   5

Comments:
CDMA Mode CH-1013
Tilt
CF=1; Amb. Temp= 22.3 'C; Liq. Temp=21.6 'C

Area Scan - Max Peak SAR Value at x=68.0 y=12.0 = 0.30 W/kg

Zoom Scan - Max Peak SAR Value at x=75.0 y=9.0 z=0.0 = 0.42 W/kg

Max 1g SAR at x=72.0 y=12.0 z=0.0 = 0.30 W/kg

Max 10g SAR at x=68.0 y=12.0 z=0.0 = 0.23 W/kg
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1g SAR Values

0.3047
0.2997
0.2947
0.2897
0.2846
0.2796
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0.2645
0.2595
0.2545
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File: 02-04-2002.cal
Date: 04-Feb-02 01:20:16 pm
Probe Name: PCT002
Frequency: 835 MHz
Comment: PCTEST TEM CAL
Amp 1 Setting: 20.000
Amp 2 Setting: 20.000
Amp 3 Setting: 20.000
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File: 02-04-2002.cal2
Date: 04-Feb-02 03:18:09 pm
Probe Name: PCT002
Frequency: 1900 MHz
Comment: PCTEST TEM CAL
Amp 1 Setting: 20.000
Amp 2 Setting: 20.000
Amp 3 Setting: 20.000
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Conversion Factor Assessment for IDX SAR Measurement System 
 
S/N: PCT002 
 
 

835 MHz Brain 
εr = 40.7 ± 5%  σ = 0.89 ± 5% mho/m 
 
Conversion Factor = 5.8 ± 7% (k=2) 

 
 
1900 MHz Brain 

εr = 40.2 ± 5%  σ = 1.41 ± 5% mho/m 
 
Conversion Factor = 4.7 ± 7% (k=2) 

 

Probe calibration 
1900 MHz Brain (WG 1900)
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Probe Calibration
835 MHz Brain (WG 835)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0 5 10 15 20 25 30 35 40

z in mm

S
A

R
 in

 (
m

W
/c

m
^3

)/
W

 

Analytical

Measurements



Thermal Scan 
 
This is done in a flat phantom with a dipole antenna. 
The hotspot is found during an Area Scan using an E-Field probe. 
A thermister is attached to the E-Field probe with a 10mm offset. 
The thermister is aligned with hot spot of the dipole. 
The signal generator is cycled through different output powers. 
The thermister is used to sample ∆Temperature over 30 sec. 
The ∆Temperature Slope is calculated. 
 
The E-Field probe is aligned with the hot spot. 
The signal generator is cycled through different output powers. 
The E-Field probe output is sampled. 
The E-Field Slope is calculated, using the linear portion of the samples. 
 
CF  = (3770 * σ * HeatTime * ESlope) / (ρ * HeatCap * TSlope) 

 
HeatTime  = Sample time for the TSlope (30 sec) 
σ = Conductivity  
ρ = Density of the tissue (Typically around 1.3) 
HeatCap = Heat Capacity of the tissue 
TSlope  = Slope of the ∆Temperatures 
ESlope  = Slope of the E-Field Readings 
 
 
 

 
 
 
 
 



General Algorithm for the ALIDX500 Ver 4.08 
 
 
The typical scan consists of an Area Scan and a Zoom Scan. 
 
Area Scan - Is a single layer scan done with the probe tip at z=2.5mm. The grid data is 
typically run in 10x10mm increments and cover the whole DUT. A splined is run on the 
data at 1mm increments.  This used to determine the local hot spot.  The Zoom scan is 
centered on this hot spot. 
 
Zoom Scan - This is a cube scan of size 5x5x7 points at spacing of 8x8x5mm for a cube 
size of 32X32x30mm.  (175 points) 
 
The points are extrapolated to the surface using a 4th order Lagrange polynomial. 
 
A 3d spline is run over all the sampled and extrapolated points to get points spaced 1 mm 
apart in all directions. (Typically 33759 points) 
 
For the 1Gram average the software then calculates all the 10x10x10mm averages.  It 
then finds the greatest value and reports it. 
 
For the 10Gram average the software calculates all 22x22x22mm averages. It then finds 
the greatest value and reports it. 
 
SAR Calculation: 
 
Each SAR point was found using: 
 
Sum = ((Ch1Ave * Gain)/Sense1 + (Ch2Ave * Gain)/Sense2 + (Ch3Ave * Gain)/Sense) 
 
Sense1-3 = Sensitivity of probe mv/(mW/cm^2) 
Ch#Ave    = Average reading from the Probe Channel 
Gain    = DC Amplifier Gain (Around 20x) 
 
SAR = (Sum * σ * 3770) / (ρ * CF) 
 
Sum   = Sum of 3 channels (from above) (mW/cm^2) 
σ = Conductivity 
ρ = Tissue Density (usually 1.0 during scan) 
CF = Conversion Factor  (Found during thermal scan) 
 
Sensitivities were found in a TEM cell with a power density of 1 mW/cm^2. 
 
Conversion Factor was found during the Thermal Calibration. 




