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1.0 General information 

1.1 Test Result Summary 
 

Applicant : VTech Telecommunications Ltd. 

Applicant  Address : 23/F, Tai Ping Industrial Centre, Block 1, 57 Ting Kok 
Road, Tai Po, Hong Kong  

Model : DM111-2 PU 

Additional Model  DM111 PU, DM111-X PU 

Brand Name : vtech 
EUT Description : DECT 6.0 Baby Monitor

Exposure Category : General Population/Uncontrolled Exposure 

Test Device : Production Unit  
Date of Sample Received : 09 August, 2013 
Date of Test: : 22 August, 2013   
Date of Report: : 28 August, 2013 

Place of Testing : 
Intertek Testing Services Hong Kong 
5/F Garment Centre, 576 Castle Peak Road, Kowloon, 
Hong Kong 

Environmental Conidtions: : Temperature: +20 to 25°C 
Humidity: 30 to 70% 

Test Specification : 

ANSI/IEEE C95.1: 1992 
IEEE Std 1528: 2003 
IEEE Std 1528a: 2005 
FCC KDB Publication 447498 D01 v05r01 
FCC KDB Publication 865664 D01 v01r01 
FCC KDB Publication 865664 D02 v01r01 

 
 
The maximum spatial peak SAR value for the sample device averaged over 1g was found to be: 

Highest Reported SARBand  Operating Mode TX Frequency (MHz) 1 g Head 1g Body-Worn 
1.9GHz DECT Voice 1921.536 – 1928.448 0.059 W/kg    0.050 W/kg 

This wireless portable device has been shown to be capable of compliance for localized 
specific absorption rate (SAR) for uncontrolled environment / general population exposure 
limits specified in ANSI/IEEE C95.1. 
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      1.2 Description of Equipment under test (EUT)  
 

EUT Description : DECT 6.0 Baby Monitor 
Model : DM111-2 PU 
Additional Model*  DM111 PU, DM111-X PU 

Brand Name : vtech 

FCC ID : EW780-9387-01 

Serial Number : N/A 
Manufacturer : VTech (Dongguan) Telecommunications Limited 

Manufacturer Address : VTech Science Park, Xia Ling Bei Management Zone, 
Liaobu, Dongguan, Guangdong, China 

Device dimension (L x W) : 117 (mm) x 65 (mm) 

Device thickness : 16 (mm) to 45 (mm) 

Operating Configuration(s) / mode : Face and Body-worn (Voice call) 

RF Exposure Condition(s) : In-front-of the face 
Body-worn  

Device Category : Portable Device 

Tx Frequency : 1921.536 – 1928.448 MHz (UPCS) 

Duty Cycle* : 1/24 

Battery Type : 2 x 1.5V “AAA” Alkaline battery  

Body-worn Accessories : Belt-clip 

*Note:  
 

1. DECT has a TDD/TDMA frame structure with a complete frame of 10ms duration with 24 time slots. And under these 24 time 
slots, the first 12 slots are allocated for the transmission from base station to handsets, and the other 12 slots are for the 
transmission from handsets to base station. During a call, the handset of this product will use one of 24 time slots to transmit 
under worst case, which gives a duty cycle of 1/24 ( = 4.2%). 

2. The Model: DM111 PU and DM111-X PU are the same as the Model: DM111 PU in hardware aspect. The difference in model 
number serves as marketing strategy and for cosmetic change only. 

 
 
 

Nominal and Maximum Output Power Specifications 
 
The EUT operates using the following maximum and nominal output power specifications. SAR 
values were scaled to the maximum allowed power to determine compliance per KDB Publication 
447498.   

Output Power  
Band Operating Mode TX Frequency (MHz) Nominal 

(dBm) 
Maximum  

(dBm) 

1.9GHz DECT Voice 1921.536 – 1928.448 +20dBm  +21dBm 
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EUT Antenna Locations  
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Antenna Type : Fixed Type 
Antenna Location : Embedded as above diagram 

Antenna Gain : 0dBi  

Details of antenna specification are shown in separate antenna dimension document. 

Top Side 

Left Side Right Side 

Bottom Side 

Front side

DECT Antenna 

117mm 

65mm 
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2.0 Measurement System Description and procedure 

Robot system specification 
 
The SAR measurement system being used is the IndexSAR SARA2 system, which consists of a 
Mitsubishi RV-E2 6-axis robot arm and controller, IndexSAR probe, amplifier and the phantom with 
Head or Box Shape. The robot is used to articulate the probe to programmed positions inside the 
phantom head to obtain the SAR readings from the DUT. 
 
The system is controlled remotely from a PC, which contains the software to control the robot and 
data acquisition equipment.  The software also displays the data obtained from test scans. 
 
 

 
Figure 1: Schematic diagram of the SAR measurement system 

 
 
 
The position and digitized shape of the phantom heads are made available to the software for 
accurate positioning of the probe and reduction of set-up time. 
 
The SAM phantom heads are individually digitized using a Mitutoyo CMM machine to a precision of 
0.02mm.   The data is then converted into a shape format for the software, providing an accurate 
description of the phantom shell. 
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Probe specification  
 
IndexSar isotropic immersible SAR probe 
 
The probe contains three orthogonal dipole sensors arranged on a triangular prism core, protected 
against static charges by PEEK cylindrical enclosure material. 
 
Probe amplifier specification 
 

 
 
This amplifier has a time constant of approx. 50 s, which is much faster than the SAR probe 
response time. The overall system time constant is therefore that of the probe (<1ms) and reading 
sets for all three channels (simultaneously) are returned every 2ms to the PC. The conversion 
period is approx. 1 s at the start of each 2ms period. This enables the probe to follow pulse 
modulated signals of periods >>2ms. The PC software applies the linearisation procedure 
separately to each reading, so no linearisation corrections for the averaging of modulated signals 
are needed in this case. It is important to ensure that the probe reading frequency and the pulse 
period are not synchronised and the behaviour with pulses of short duration in comparison with the 
measurement interval need additional consideration. 
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In operation, the system first does an area (2D) scan at a fixed depth within the liquid from the inside 
wall of the phantom scanning area is greater than the projection of EUT and antenna.  
 
Area Scan Parameters extracted from KDB 865664 D01 SAR Measurement 100MHz to 6GHz   

 
 
When the maximum SAR point has been found, the system will then carry out a 3D scan centred at 
that point to determine volume averaged SAR level. The first 2 measurements points in a direction 
perpendicular to the surface of the phantom during the zoom scan and closest to the phantom 
surface, were only 3.5mm and the probe is kept at greater than half a diameter from the surface. 
 
 
Zoom Scan Parameters extracted from KDB 865664 D01 SAR Measurement 100MHz to 6GHz   
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a. SARA2 interpolation and extrapolation schemes 
 
SARA2 software contains support for both 2D cubic B-spline interpolation as well as 3D cubit B-
spline interpolation. Additionally, for extrapolation purposes, a general n-th order polynomial fitting 
routine is implemented following a singular value decomposition algorithm. A 4th order polynomial fit 
is used by default for data extrapolation, but a linear-logarithmic fitting function can be selected as 
an option. The polynomial fitting procedures have been tested by comparing the fitting coefficients 
generated by the SARA2 procedures with those obtained using the polynomial fit functions of 
Microsoft Excel when applied to the same test input data. 
 
b. Interpolation of 2D area scan 
 
The 2D cubic B-spline interpolation is used after the initial area scan at fixed distance from the 
phantom shell wall. The initial scan data are collected with approx. 10mm spatial resolution and 
spline interpolation is used to find the location of the local maximum to within a 1mm resolution for 
positioning the subsequent 3D scanning. 
 
c. Extrapolation of 3D scan 
 
For the 3D scan, data are collected on a spatially regular 3D grid having (by default) 6.4 mm steps in 
the lateral dimensions and 3.5 mm steps in the depth direction (away from the source). SARA2 
enables full control over the selection of alternative steps in all directions. 
 
The digitised shape of the head is available to the SARA2 software, which decides which points in 
the 3D array are sufficiently well within the shell wall to be “visited” by the SAR probe. After the data 
collection, the data are extrapolated in the depth direction to assign values to points in the 3D array 
closer to the shell wall. A notional extrapolation value is also assigned to the first point outside the 
shell wall so that subsequent interpolation schemes will be applicable right up to the shell wall 
boundary. 
 
d. Interpolation of 3D scan and volume averaging 
 
The procedure used for defining the shape of the volumes used for SAR averaging in the SARA2 
software follow the method of adapting the surface of the “cube” to conform with the curved inner 
surface of the phantom.  
 

For each row of data in the depth direction, the data are extrapolated and interpolated to less than 
1 mm spacing and average values are calculated from the phantom surface for the row of data 
over distances corresponding to the requisite depth for 10g and 1g cubes. This results in two 2D 
arrays of data, which are them cubic B-spline interpolated to sub mm lateral resolution. A search 
routine then moves an averaging square around through the 2D array and records the maximum 
value of corresponding 1g and 10g volume averages.  
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2.1. Device test positions relative to the head 

This practice specifies two handset test positions against the head phantom—the “cheek” position 
and the “tilt” position. These two test positions are defined in the following subclauses. The handset 
should be tested in both positions on left and right sides of the SAM phantom. If handset 
construction is such that the handset positioning procedures described in 2.1.1 and 2.1.2 to 
represent normal use conditions cannot be used, e.g., some asymmetric handsets, alternative 
alignment procedures should be adapted with all details provided in the test report. These 
alternative procedures should replicate intended use conditions as closely as possible according to 
the intent of the procedures described in this subclause. 

2.1.1 Definition of the cheek position 
 

The cheek position is established as follows: 
 
a) Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece 
(flip cover), open the cover. If the handset can transmit with the cover closed, both configurations 
must be tested. 
 
b) Define two imaginary lines on the handset—the vertical centerline and the horizontal line. The 
vertical centerline passes through two points on the front side of the handset—the midpoint of the 
width wt of the handset at the level of the acoustic output (point A in below figure), and the midpoint 
of the width wb of the bottom of the handset (point B). The horizontal line is perpendicular to the 
vertical centerline and passes through the center of the acoustic output (see below left figure). The 
two lines intersect at point A. Note that for many handsets, point A coincides with the center of the 
acoustic output; however, the acoustic output may be located elsewhere on the horizontal line. Also 
note that the vertical centerline is not necessarily parallel to the front face of the handset (see right 
figure), especially for clamshell handsets, handsets with flip covers, and other irregularly-shaped 
handsets. 
 
c) Position the handset close to the surface of the phantom such that point A is on the (virtual) 
extension of the line passing through points RE and LE on the phantom (see the figure as next 
page), such that the plane defined by the vertical centerline and the horizontal line of the handset is 
approximately parallel to the sagittal plane of the phantom. 
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d) Translate the handset towards the phantom along the line passing through RE and LE until 
handset point A touches the pinna at the ERP. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
e) While maintaining the handset in this plane, rotate it around the LE-RE line until the vertical 
centerline is in the plane normal to the plane containing B-M and N-F lines, i.e., the Reference Plane. 
 
f) Rotate the handset around the vertical centerline until the handset (horizontal line) is parallel to 
the N-F line. 
 
g) While maintaining the vertical centerline in the Reference Plane, keeping point A on the line 
passing through RE and LE, and maintaining the handset contact with the pinna, rotate the handset 
about the N-F line until any point on the handset is in contact with a phantom point below the pinna 
on the cheek. 
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2.1.2 Definition of the tilt position 

The tilt position is established as follows: 
 
a) Repeat steps a) through g) of 2.1.1 to place the device in the cheek position. 
 
b) While maintaining the orientation of the handset, move the handset away from the pinna along 
the line passing through RE and LE far enough to allow a rotation of the handset away from the 
cheek by 15°. 
 
c) Rotate the handset around the horizontal line by 15°. 
 
d) While maintaining the orientation of the handset, move the handset towards the phantom on the 
line passing through RE and LE until any part of the handset touches the ear. The tilt position is 
obtained when the contact point is on the pinna. See the figure as below. If contact occurs at any 
location other than the pinna, e.g., the antenna at the back of the phantom head, the angle of the 
handset should be reduced. 
In this case, the tilt position is obtained if any point on the handset is in contact with the pinna and a 
second point on the handset is in contact with the phantom, e.g., the antenna with the back of the 
head. 
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2.2. Body-Worn Accessory Configurations 

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device 
and positioned against a flat phantom in a normal use configuration. The body-worn accessory 
procedures in FCC KDB Publication 447498 should be used to test for body-worn accessory SAR 
compliance, without a headset connected to it. This enables the test results for such configuration to 
be compatible with that required for hotspot mode when the body-worn accessory test separation 
distance is greater than or equal to that required for hotspot mode, when applicable. When the 
reported SAR for a body-worn accessory, measured without a headset connected to the handset, is 
>1.2W/kg, the highest reported SAR configuration for that wireless mode and frequency band 
should be reported for that body-worn accessory with a headset attached to the handset. 
 
SAR evaluation is required for body-worn accessories supplied with the host device.  The test 
configurations must be conservative for supporting the body-worn accessory use conditions 
expected by users.  Body-worn accessories that do not contain metallic or conductive components 
may be tested according to worst-case exposure configurations, typically according to the smallest 
test separation distance required for the group of body-worn accessories with similar operating and 
exposure characteristics.  All body-worn accessories containing metallic components, either 
supplied with the product or available as an option from the device manufacturer, must be tested in 
conjunction with the host device to demonstrate compliance  
 
Body-worn accessories may not always be supplied or available as options for some devices 
intended to be authorized for body-worn use. In this case, a test configuration with a separation 
distance between the back of the device and the flat phantom is used. Test position spacing was 
documented. Transmitters that are designed to operate in front of a person’s face, as in push-to-talk 
configurations, are tested for SAR compliance with the front of the device positioned to face the flat 
phantom in head fluid.
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3.0 Tissue Verification

3.1 Tissue Simulating Liquid 
 
The head and body tissue parameters should be used to test operating frequency band of 
transmitters. When a transmission band overlaps with one of the target frequencies, the tissue 
dielectric parameters of the tissue medium at the middle of a device transmission band should be 
within ±5% of the parameters specified at that target frequency. 

3.1.1 Brain Tissue Simulating Liquid Recipes 
 

Brain Ingredients Frequency (1900 MHz) 

Tween20 45.08% 

De-ionised Water 54.34% 

Acticide SPX 0.22% 

Salt 0.36% 
 
 
The dielectric parameters were verified prior to assessment using the AGILENTTECH 85033D 
calibration kit and the AGILENTTECH E5071B network Analyzer.  The dielectric parameters were: 
 

 r / Relative Permittivity  / Conductivity   Freq. 
(MHz) 

Temp. 
( C) measured Target*  (±5%) measured Target*  (±5%) 

 **(kg/m3)

1900 23.0 39.17 40 -2.08% 1.42 1.40 1.43% 1000 
1920 23.0 39.09 40 -2.28% 1.44 1.40 2.86% 1000 
1930 23.0 39.06 40 -2.35% 1.45 1.40 3.57% 1000 

*   Target values refer to KDB 865664 
**  Worst-case assumption 
 
Note:  

1. Date of tissue verification measurement: 22-8-2013 
2. Ambient temperature: 23.0 deg C   
3. The temperature condition is within +/- 2 deg. C during the SAR measurements. 

 
 
Details of SAR Tissue specifications are shown in the Appendix D. 
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3.1.2 Body Tissue Simulating Liquid Recipes 
 

Body Ingredients Frequency (1900 MHz) 

Tween20 29.21% 

De-ionised Water 70.09% 

Acticide SPX 0.28% 

Salt 0.42% 
 
 
The dielectric parameters were verified prior to assessment using the AGILENTTECH 85033D 
calibration kit and the AGILENTTECH E5071B network Analyzer.  The dielectric parameters were: 
 

 r / Relative Permittivity  / Conductivity   Freq. 
(MHz) 

Temp. 
( C) measured Target*  (±5%) measured Target*  (±5%) 

 **(kg/m3)

1900 23.0 51.46 53.3 -3.45% 1.54 1.52 1.32% 1000 
1920 23.0 51.38 53.3 -3.60% 1.56 1.52 2.63% 1000 
1930 23.0 51.39 53.3 -3.58% 1.57 1.52 3.29% 1000 

*   Target values refer to KDB 865664 
**  Worst-case assumption 
 
Note:  

4. Date of tissue verification measurement: 22-8-2013 
5. Ambient temperature: 23.0 deg C   
6. The temperature condition is within +/- 2 deg. C during the SAR measurements. 

 
 
Details of SAR Tissue specifications are shown in the Appendix D. 
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4.0 SAR measurement system verification 
 
Routine record keeping procedures should be established for tracking the calibration and 
performance of SAR measurement system. When SAR measurements are performed, the entire 
measurement system should be checked daily within the device transmitting frequency ranges to 
verify system accuracy. A flat phantom irradiated by a half-wavelength dipole is typically used to 
verify the measurement accuracy of a system. According to KDB 865664, at 300MHz to 6GHz, 
measurements must be within ±100MHz of the probe calibration point frequency or the valid 
frequency range supported by the probe calibration, whichever is less. The measured one-gram 
SAR should be within 10% of the expected target values specified for the specific phantom and RF 
source used in the system verification measurement. 
 
Procedures    
 
The SAR evaluation was performed with the following procedures: 
 
a. The SAR distribution was measured at the exposed side of the bottom of the box phantom and 

was measured at a distance of 15 mm for 300 ~ 1000 MHz and 10 mm for 1000 ~ 3000 MHz 
from the inner surface of the shell. The feed power was 1/5W. 

 
b. The depth of tissue-equivalent liquid in a phantom must be  15.0cm ± 0.5cm for SAR 

measurement  3000MHz. 
 
c. The dimension for this cube is 32 mm x 32 mm x 30 mm was assessed by measuring 5 x 5 x 7 

points for 300 ~ 2000 MHz and 30 mm x 30 mm x 30 mm was assessed by measuring 7 x 7 x 7 
points for 2000 ~ 3000 MHz.  On the basis of this data set, the spatial peak SAR value was 
evaluated with the following procedure: 

 
 i) The data at the surface were extrapolated, since the center of the dipoles is 2.7 mm away 

from the tip of the probe and the distance between the surface and the lowest measurement 
point is 5 mm.  The extrapolation was based on a least square algorithm.  A polynomial of 
the fourth order was calculated through the points in Z-axes.  This polynomial was then used 
to evaluate the points between the surface and the probe tip. 

 
 ii) The maximum interpolated value was searched with a straightforward algorithm.  Around this 

maximum, the SAR values averaged over the spatial volumes (1g or 10g) were computed 
using the 3-D spline interpolation algorithm.  The 3-D spline is composed of three one-
dimensional splines with the “Not a knot” condition (in x, y and z directions).  The volume 
was integrated with the trapezoidal algorithm.  1000 points (10 x 10 x 10) were interpolated 
to calculate the average. 

 
iii) All neighboring volumes were evaluated until no neighboring volume with a higher average 

value was found. 
 
d. Re-measurements of the SAR value at the same location as in step a. above.  If the value 

changed by more than 5 %, the evaluation was repeated. 
 
e. The test scan procedure for system verification also applies to the general scan procedure 

except for the set-up position.  For general scan, the EUT was placed at the side of phantom.   
For Verification scan, the dipole antenna was placed at the bottom of phantom. 
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4.1 System Verification results 
 
 

System Verification  (1900MHz) 
Date Freq. 

(MHz) 
Liquid 
Type 

System 
Diople 

Serial 
No. 

Target 
SAR1g 
(W/kg) 

Measured 
SAR1g 
(W/kg) 

Normalized 
SAR1g 
(W/kg) 

Deviation 
(±10%) 

22/8/2013 1900 Head Type 
IXD-190 0217 38.7* 7.969 39.845   2.96% 

* the target was quoted from 1900 dipole antenna calibration report 
* Input power level = 23dBm (0.2W) 
 
1900 Head SAR1g ambient measured value: 0.001 (W/kg)  
 
 
Details of System Verification plot is shown in the Appendix A - plot 1. 
 

 
System Verification  (1900MHz) 

Date Freq. 
(MHz) 

Liquid 
Type 

System 
Diople 

Serial 
No. 

Target 
SAR1g 
(W/kg) 

Measured 
SAR1g 
(W/kg) 

Normalized 
SAR1g 
(W/kg) 

Deviation 
(±10%) 

22/8/2013 1900 Body Type 
IXD-190 0217  38.9* 7.851 39.255   0.91% 

* the target was quoted from 1900 dipole antenna calibration report 
* Input power level = 23dBm (0.2W) 
 
1900 Body SAR1g ambient measured value: 0.001 (W/kg)  
 
 
Details of System Verification plot is shown in the Appendix A - plot 2. 
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5.0    SAR Evaluation 

5.1 RF Output Power Measurements 

Frequency Channel Duty Cycle
Measured Conducted 

Power (Peak) 
  

Measured Conducted 
Power (Time 

average) 
Low – 4 19.07 dBm 5.27 dBm 
Middle – 2 19.17 dBm 5.37 dBm DECT 

1.9GHz 
High - 0 

1/24 
19.20 dBm 5.40 dBm 

Note:  
 

1.    Time Average power (dBm) = Peak power (dBm) + Time Average factor.  
       Time Average factor = 10*log(duty cycle) = -13.8dB.  

 
2.    DECT has a TDD/TDMA frame structure with a complete frame of 10ms duration with 24 time slots.  And under 

these 24 time slots, the first 12 slots are allocated for the transmission from base station to handsets, and the 
other 12 slots are for the transmission from handsets to base station. During a call, the handset of this product will 
use one of 24 time slots to transmit under worst case, which gives a duty cycle of 1/24 ( = 4.2%). 

 
3. Brand new battery was used. 
 
4. Per KDB 447498, when antenna port was not available on the device to support conducted power measurement 

and test software was used to establish transmitter power levels, the power level was verified separately 
according to design and component specifications and product development information specified by the 
manufacturer. 

 
5. There was no power reduction used for any band/mode implemented in this device 
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5.2.1 Head Exposure Conditions 

Test Configurations Operation 
Mode 

SAR 
Required Note 

N/A N/A N/A N/A 
 

Note:  
1. Next to the ear operation is not supported for this device. 

 
 
 
 

5.2.2 In-Front-of the Face Exposure Conditions 
 

Test 
Configurations 

Distance to 
phantom 

Operation 
Mode 

SAR 
Required Note 

Front 0mm Voice Yes 2 x “AAA” alkaline battery installed 

5.2.3 Body-worn Accessory Exposure Conditions 
 

Test 
Configurations 

Distance to 
phantom 

Operation 
Mode 

SAR 
Required Note 

Front 0mm Voice Yes 2 x “AAA” alkaline battery installed 
Back 0mm Voice Yes 2 x “AAA” alkaline battery installed 

 
Note: 
1. Device was tested with manufacturer specified build-in belt-clip installed. 

 



 

 

                                                                                                     Report No.: 13080352HKG-001  
              Page  20  of  78 

- 

Intertek Testing Services Hong Kong Ltd. 
2/F., Garment Centre, 576 Castle Peak Road, Kowloon, Hong Kong. 

Tel: (852) 2173 8888  Fax: (852) 2785 5487  Website: www.hk.intertek-etlsemko.com

5.3 General Device Setup 
 
Brand new alkaline batteries were used for each test configuration.   
 
Before testing, the device was placed into TBR6 test mode to simulate the worst case voice call 
configuration through the middle channel, where the operating parameters established in this TBR6 
test mode is identical to those programmed in production units, including output power levels, 
amplifier gain settings and other RF performance tuning parameters. The test frequency is 
corresponded to actual channel frequencies defined for domestic use. 
 
During testing, the device was evaluated with a fully charged battery, power saving function disabled 
and was configured to operate at maximum output power. A receive antenna and a base station 
simulator – Digital Radiocommunication Tester, model: CMD60 were placed with a distance > 50cm 
away from the device to established the voice call communication and monitor the transmission 
states. 
 
In order to verify that the device was tested throughout the SAR test at maximum output power, the 
SAR measurement system measures a “point SAR” at an arbitrary reference point at the start and 
end of the 1 gram SAR evaluation, to assess for any power drifts during the evaluation. If the power 
drift deviated by more than 5%, the SAR test and drift measurements were repeated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAR Test Device Set Up block diagram 

Baby Monitor –    
Parent Unit 

(Device under test) 

Horn Antenna 

Digital 
Radiocommunication 

Tester 
 

Model: CMD 60 
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5.4    Test Result 
 
The results on the following page(s) were obtained when the device was tested in the condition 
described in this report.  Detailed measurement data and plots, which reveal information about the 
location of the maximum SAR with respect to the device, are reported in Appendix B. 
 
 
In-Front-of the Face SAR 

 
Measurement Result    

Channel 
 

Freq. 
(MHz) Battery Operation 

Mode 
Test 

Position 

Distance 
to 

Phantom 
 

Maximum 
Allowed 
Power 
(dBm) 

Measured 
Power 
(dBm) 

Measured 
SAR1g 
(W/kg) 

Scaling 
factor 

Reported 
SAR1g 
(W/kg) 

Plot 

Middle 1924.992 Alkaline Voice Front 0mm 21.0 19.17  0.039 1.524 0.059 1 

 
Note:  

 
1. New batteries were used for each SAR evaluation. 
 
2. Per KDB 447498, the tested device was within the specified tune-up tolerances range, but not more than 2dB 

lower than the maximum tune-up tolerance limit and the reported SAR results were scaled to the maximum 
allowed power with the scaling factor  10^[(Maximum power – measured power) / 10]. 

 
3. Per KDB 865664, repeated measurement was not required when the original highest measured SAR was < 

0.8W/kg. 
 

4. Per KDB 447498, when the maximum output power variation across the required test channels was < 0.5dB, 
measurement on middle channel was required. 

 
5. Per KDB 447498, if the reported SAR value was  0.8W when the transmission band was  100MHz, SAR testing 

was not required for the other test channels in the band. 
 

6. There was no power reduction used for any band/mode implemented in this device. 
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Body-worn Accessory SAR 

Measurement Result    

Channel 
 

Freq. 
(MHz) Battery Operation 

Mode 
Test 

Position 

Distance 
to 

Phantom 
 

Maximum 
Allowed 
Power 
(dBm) 

Measured 
Power 
(dBm) 

Measured 
SAR1g 
(W/kg) 

Scaling 
factor 

Reported 
SAR1g 
(W/kg) 

Plot 

Middle 1924.992 Alkaline Voice Front 0mm 21.0  19.17 0.033 1.524 0.050 2 

Middle 1924.992 Alkaline Voice Back 0mm 21.0 19.17 0.017 1.524 0.026 3 

 
Note:  

 
1. New batteries were used for each SAR evaluation. 
 
2. Per KDB 447498, the tested device was within the specified tune-up tolerances range, but not more than 2dB 

lower than the maximum tune-up tolerance limit and the reported SAR results were scaled to the maximum 
allowed power with the scaling factor  10^[(Maximum power – measured power) / 10]. 

 
3. Per KDB 865664, repeated measurement was not required when the original highest measured SAR was < 

0.8W/kg. 
 

4. Per KDB 447498, when the maximum output power variation across the required test channels was < 0.5dB, 
measurement on middle channel was required. 

 
5. Per KDB 447498, if the reported SAR value was  0.8W when the transmission band was  100MHz, SAR testing 

was not required for the other test channels in the band. 
 

6. There was no power reduction used for any band/mode implemented in this device. 
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5.5 SAR Limits 
 

The following FCC limits (Std. C95.1-1992) for SAR apply to devices operate in General 
Population/Uncontrolled Exposure and Controlled environment: 
 
 
General Population / Uncontrolled Environments:  
Defined as location where there is the exposure of individuals who have no knowledge or control of 
their exposure.  

 
EXPOSURE 

(General Population/Uncontrolled Exposure environment) 
SAR 

(W/kg) 
Spatial Peak SAR (Head)* 1.60 

Spatial Peak SAR (Partial Body)* 1.60 

Spatial Peak SAR (Whole Body)* 0.08 

Spatial Peak SAR (Hands / Wrists / Feet / Ankles)** 4.00 
 

 
Occupational / Controlled Environments:
Defined as location where there is the exposure that may be incurred by persons who are aware of 
the potential for exposure, (i.e. as a result of employment or occupation) 
 

EXPOSURE 
(Occupational/Controlled Exposure environment) 

SAR 
(W/kg) 

Spatial Peak SAR (Head)* 8.00 

Spatial Peak SAR (Partial Body)* 8.00 

Spatial Peak SAR (Whole Body)* 0.40 

Spatial Peak SAR (Hands / Wrists / Feet / Ankles)** 20.00 
 

Notes:  
   

* The Spatial Peak value of the SAR averaged over any 1 gram of tissue.                
(defined as a tissue volume in the shape of a cube) and over the appropriate averaging 
time 

 
** The Spatial Peak value of the SAR averaged over any 10 gram of tissue.                

(defined as a tissue volume in the shape of a cube) and over the appropriate averaging 
time 

 



 

 

                                                                                                     Report No.: 13080352HKG-001  
              Page  24  of  78 

- 

Intertek Testing Services Hong Kong Ltd. 
2/F., Garment Centre, 576 Castle Peak Road, Kowloon, Hong Kong. 

Tel: (852) 2173 8888  Fax: (852) 2785 5487  Website: www.hk.intertek-etlsemko.com

6.0 Test Instruments

6.1 Instruments List 
 
The Specific Absorption Rate (SAR) tests were performed with the INDEXSAR SARA2 SYSTEM.  
The following major equipment/components were used for the SAR evaluations: 
 

SAR Measurement System 

EQUIPMENT SPECIFICATIONS Intertek ID No. Last Cal.  Due Date 
Balanced Validation 
Dipole Antenna 1900MHz  EW-2900-04 09/03/2012 09/03/2015 

Controller Mitsubishi CR-E116  EW-2902-04 N/A 
Robot  Mitsubishi RV-E2  EW-2902-05 N/A 
 Repeatability: ± 0.04mm; Number of Axes: 6 
E-Field Probe IXP-050  EW-2900-01 16/02/2013 16/02/2015 

 
Frequency Range: 450 MHz – 3000 MHz 
Probe outer diameter: 5.2 mm; Length: 350 mm; Distance between the probe tip and 
the dipole center: 2.7 mm 

Data Acquisition SARA2 N/A N/A 

 Processor: Pentium 4; Clock speed: 1.5GHz; OS: Windows XP; I/O: two RS232;  
Software: SARA2 ver. 2.54 VPM 

Phantom
Upright Head Specific 
Anthropomorphic Mannequin (SAM) 
phantom, 2mm wall thickness box 
phantom

N/A N/A 

 

The head and body phantom shell should be made of low-loss dielectric material with 
dielectric constant and loss tangent less than 5.0 and 0.05 respectively. The shell 
thickness for all regions coupled to the test device and its antenna should be within 2.0 
± 0.2 mm. The phantom should be filled with the required head or body equivalent 
tissue medium to a depth of 15.0 ± 0.5 cm. Body capacity: 168 x 395 x 174 (W x L x D) 
mm3. 

Device holder Material: clear Perspex N/A N/A 

 Dielectric constant: less than 2.85   
Loss Tangent of the device holder: less than 0.05 

Simulated Tissue for 
Head Mixture N/A 22/08/2013 

 Please see section 3.0 for details 
RF Power Meter AGILENTTECH N1911A EW-2270b 26/01/2013 26/01/2014 
 Frequency Range: 50 MHz to 18 GHz, -35~+20dBm 
Vector Network 
Analyzer AGILENTTECH E5071B EW-9001 30/01/2013 30/01/2014 

 9kHz to 8.5GHz 
Signal Generator AGILENTTECH E4421B EW-1244 17/06/2013 17/06/2014 
 250kHz to 3GHz 
Note: The above equipments are within the valid calibration period
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7.0 Measurement Uncertainty  

Per KDB 865664, the extensive SAR measurement uncertainty analysis was not required when the 
highest measured SAR was < 1.5 W/kg for all frequency bands.
 

8.0 E-Field Probe and 1900 Dipole Antenna Calibration
 
 Probe calibration factors and dipole antenna calibration are included in Appendix C. 
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APPENDIX A – System Verification Data 
Plot #1 

Date / Time: 22/08/2013 10:21:19 AM  Position: bottom of box phantom 
Filename: 1900_Head_Val_22_8_2013

.txt 
 Phantom: HeadBox1-val.csv 

Device Tested: 1900_Val  Test Channel: N/A 
Antenna: 1900MHz Dipole  Test Frequency: 1900MHz 
Shape File: none.csv  Power Level: 23dBm 
Operation Mode: N/A  Modn. Duty Cycle: N/A 

Probe: 0136 
Cal File: SN0136_1900_Head 

 X Y Z 
Air 459 362 378 

DCP 20 20 20 
Cal Factors: 

Lin .374 .374 .374 

 

Extrapolation: Poly 4 

 

Liquid Depth: 15.5 cm 
Liquid Type: 1900 MHz Head 
Conductivity: 1.42 
Relative Permittivity: 39.17 
Liquid Temp (Before): 23.2 deg 
Liquid Temp (After): 23.2 deg 
Ambient Temp: 23.5 deg 
Ambient RH (%): 51 
Density (kg/m3): 1000 

ZOOM SCAN RESULTS: 
Start Scan End Scan Spot SAR 

(W/kg): 0.890 0.873 
Change during 
Scan (%) -1.96% 

Max E-field 
(V/m): 75.15 

1g 10g 
Max SAR (W/kg) 

7.969 4.173 
Max Spot SAR 
(W/kg): 8.02 

 
X Y Z Location of Max 

(mm): 0.0 0.0 -219.4 

Measurement Resolution (5x5x7): 
dx = 8mm, dy = 8mm, dz = 5mm 

Normalized to an input power of 1W and 
averaged over 1cm3 (1g) of tissue –  
Max SAR = 39.845 W/kg 
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Plot #2 

Date / Time: 22/08/2013 11:27:53 AM  Position: bottom of box phantom 
Filename: 1900_Body_Val_22_8_2013

.txt 
 Phantom: HeadBox1-val.csv 

Device Tested: 1900_Val  Test Channel: N/A 
Antenna: 1900MHz Dipole  Test Frequency: 1900MHz 
Shape File: none.csv  Power Level: 23dBm 
Operation Mode: N/A  Modn. Duty Cycle: N/A 

Probe: 0136 
Cal File: SN0136_1900_Body 

 X Y Z 
Air 459 362 378 

DCP 20 20 20 
Cal Factors: 

Lin .411 .411 .411 

 

Extrapolation: Poly 4 

 

Liquid Depth: 15.5 cm 
Liquid Type: 1900 MHz Body 
Conductivity: 1.54 
Relative Permittivity: 51.46 
Liquid Temp (Before): 23.0 deg 
Liquid Temp (After): 23.0 deg 
Ambient Temp: 23.0 deg 
Ambient RH (%): 50 
Density (kg/m3): 1000 

ZOOM SCAN RESULTS: 
Start Scan End Scan Spot SAR 

(W/kg): 1.046 1.039 
Change during 
Scan (%) -0.65% 

Max E-field 
(V/m): 71.85 

1g 10g 
Max SAR (W/kg) 

7.851 4.140 
Max Spot SAR 
(W/kg): 7.95 

 
X Y Z Location of Max 

(mm): 0.0 0.0 -219.5 

Measurement Resolution (5x5x7): 
dx = 8mm, dy = 8mm, dz = 5mm 

Normalized to an input power of 1W and 
averaged over 1cm3 (1g) of tissue –  
Max SAR =  39.255 W/kg 
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APPENDIX B - SAR Evaluation Data 
Plot #1  

Date / Time: 22/08/2013 02:25:37 PM  Position: Front, 0mm separation 
Filename: DM111_1900H_Front_22_8

_2013.txt 
 Phantom: HeadBox2-test.csv  

Device Tested: DM111-2 PU  Test Channel: 2 - Middle 
Antenna: Integral antenna   Test Frequency: 1924.992 MHz 
Battery used: 2 x “AAA” Alkaline Battery  Power Level: 19.17 dBm 
Operation Mode: Voice call  Modn. Duty Cycle: 1/24 

Probe: 0136 
Cal File: SN0136_1900_HEAD 

 X Y Z 
Air 459 362 378 

DCP 20 20 20 
Cal Factors: 

Lin .374 .374 .374 

Extrapolation: Poly 4 

 

 

Liquid Depth: 15.5 cm 
Liquid Type: 1900 MHz Head 
Conductivity: 1.44 
Relative Permittivity: 39.09 
Liquid Temp (Before): 23.0 deg 
Liquid Temp (After): 23.0 deg 
Ambient Temp: 23.0 deg 
Ambient RH (%): 52 
Density (kg/m3): 1000 

ZOOM SCAN RESULTS: 
Start Scan End Scan Spot SAR 

(W/kg): 0.006 0.006 
Change during 
Scan (%) -4.31% 

Max E-field 
(V/m): 5.22 

1g 10g 
Max SAR (W/kg) 

0.039 0.020 
Max Spot SAR 
(W/kg): 0.04 

X Y Z Location of Max 
(mm): 78.1 -49.6 -124.1 

Measurement Resolution (5x5x7): 
dx = 8mm, dy = 8mm, dz = 5mm 

AREA SCAN: 

 Min Max 
  

Y -70.0 70.0 
Scan Extent: 

Z -160.0 -90.0 

Measurement Resolution (15x8): 
dy = 10mm, dz = 10mm,   
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Plot #2  

Date / Time: 22/08/2013 04:27:53 PM  Position: Front, 0mm separation 
Filename: DM111_1900B_Front_22_8

_2013.txt 
 Phantom: HeadBox2-test.csv  

Device Tested: DM111-2 PU  Test Channel: 2 - Middle 
Antenna: Integral antenna   Test Frequency: 1924.992 MHz 
Battery used: 2 x “AAA” Alkaline Battery  Power Level: 19.17 dBm 
Operation Mode: Voice call  Modn. Duty Cycle: 1/24 

Probe: 0136 
Cal File: SN0136_1900_Body 

 X Y Z 
Air 459 362 378 

DCP 20 20 20 
Cal Factors: 

Lin .411 .411 .411 

Extrapolation: Poly 4 

 

 

Liquid Depth: 15.5 cm 
Liquid Type: 1900 MHz Body 
Conductivity: 1.56 
Relative Permittivity: 51.38 
Liquid Temp (Before): 23.0 deg 
Liquid Temp (After): 23.0 deg 
Ambient Temp: 23.0 deg 
Ambient RH (%): 52 
Density (kg/m3): 1000 

ZOOM SCAN RESULTS: 
Start Scan End Scan Spot SAR 

(W/kg): 0.006 0.006 
Change during 
Scan (%) -2.96% 

Max E-field 
(V/m): 4.81 

1g 10g 
Max SAR (W/kg) 

0.033 0.017 
Max Spot SAR 
(W/kg): 0.04 

X Y Z Location of Max 
(mm): 78.1 -47.7 -122.3 

Measurement Resolution (5x5x7): 
dx = 8mm, dy = 8mm, dz = 5mm 

AREA SCAN: 

 Min Max 

  
Y -70.0 70.0 

Scan Extent: 

Z -160.0 -90.0 

Measurement Resolution (15x8): 
dy = 10mm, dz = 10mm,   
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Plot #3 

Date / Time: 22/08/2013 05:43:13 PM  Position: Back, 0mm separation 
Filename: DM111_1900B_Back_22_8_

2013.txt 
 Phantom: HeadBox2-test.csv  

Device Tested: DM111-2 PU  Test Channel: 2 - Middle 
Antenna: Integral antenna   Test Frequency: 1924.992 MHz 
Battery used: 2 x “AAA” Alkaline Battery  Power Level: 19.17 dBm 
Operation Mode: Voice call  Modn. Duty Cycle: 1/24 

Probe: 0136 
Cal File: SN0136_1900_Body 

 X Y Z 
Air 459 362 378 

DCP 20 20 20 
Cal Factors: 

Lin .411 .411 .411 

Extrapolation: Poly 4 

 

 

Liquid Depth: 15.5 cm 
Liquid Type: 1900 MHz Body 
Conductivity: 1.56 
Relative Permittivity: 51.38 
Liquid Temp (Before): 23.0 deg 
Liquid Temp (After): 23.0 deg 
Ambient Temp: 23.0 deg 
Ambient RH (%): 52 
Density (kg/m3): 1000 

ZOOM SCAN RESULTS: 
Start Scan End Scan Spot SAR 

(W/kg): 0.003 0.003 
Change during 
Scan (%) -1.22% 

Max E-field 
(V/m): 3.50 

1g 10g 
Max SAR (W/kg) 

0.017 0.009 
Max Spot SAR 
(W/kg): 0.020 

X Y Z Location of Max 
(mm): 78.1 -26.2 -143.8 

Measurement Resolution (5x5x7): 
dx = 8mm, dy = 8mm, dz = 5mm 

AREA SCAN: 

 Min Max 

  
Y -70.0 70.0 

Scan Extent: 

Z -160.0 -90.0 

Measurement Resolution (15x8): 
dy = 10mm, dz = 10mm,   
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APPENDIX C - E-Field Probe and 1900MHz Dipole Antenna Calibration Data 
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1.0 Introduction 
 
According to KDB 865664 SAR measurement 100MHz to 6GHz v01, it is necessary to re-calibrate 
reference dipoles at regular intervals to confirm the electrical specifications and SAR targets. A 
dipole must be calibrated using a fully validated SAR system according to the tissue dielectric 
parameters and SAR probe calibration frequency required for device testing. It is generally 
unacceptable to calibrate a dipole using the SAR system that has been validated by the same dipole; 
therefore, dipoles should be returned to the SAR system manufacturer or its designated calibration 
facilities for re-calibration. However, instead of the typical annual calibration recommended by 
measurement standards, longer calibration intervals of up to three years may be considered when it 
is demonstrated that the SAR target, impedance and return loss of a dipole have remain stable 
according to the following requirements. 
 

1. The test laboratory must ensure that the required supporting information and documentation 
are included in the SAR report to qualify for the three-year extended calibration interval; 
otherwise, the IEEE Std 1528-2003 recommended annual calibration applies. 

 
2. Immediate re-calibration is required for the following conditions. 

 
a. After a dipole is damaged and properly repaired to meet required specifications. 
 
b. When the measured SAR deviates from the calibrated SAR value by more than 10% 

due to changes in physical, mechanical, electrical or other relevant dipole conditions; 
i.e., the error is not introduced by incorrect measurement procedures or other issues 
relating to the SAR measurement system. 

 
c. When the most recent return-loss result, measured at least annually, deviates by 

more than 20% from the previous measurement (i.e. value in dB x 0.2) or not meeting 
the required 20 dB minimum return-loss requirement. 

 
d. When the most recent measurement of the real or imaginary parts of the impedance, 

measured at least annually, deviates by more than 5  from the previous 
measurement. 

And the purpose of this dipole validation report is to demonstrate the SAR target, impedance and 
return loss of the dipole are still remain stable with reference to the annual calibration data.
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2.0 Measurement Conditions 
 
Measurements were performed using a box-shaped phantom made of PMMA with dimensions 
designed to meet the accuracy criteria for reasonably-sized phantoms that do not have liquid 
capacities substantially in excess of the volume of liquid required to fill the Indexsar upright SAM 
phantoms used for SAR testing of handsets against the ear. The wall thickness was 2mm. 

An Aglient E5071B vector network analyzer was used for the return loss measurements. The dipole 
was placed in a special holder made of low permittivity, low-loss materials. This holder enables the 
dipole to be positioned accurately in the centre of the wall of the Indexsar box-phantom used for flat 
surface testing and verification checks. 

2.1 Instruments List 
 
The Specific Absorption Rate (SAR) tests were performed with the INDEXSAR SARA2 SYSTEM.  
The following major equipment/components were used for the SAR evaluations: 
 

SAR Measurement System 

EQUIPMENT SPECIFICATIONS Intertek ID No. Last Cal.  Due Date 
Balanced Validation 
Dipole Antenna 1900MHz  EW-2900-06 09/03/2012 09/03/2015 

Controller Mitsubishi CR-E116  EW-2902-04 N/A
Robot  Mitsubishi RV-E2  EW-2902-05 N/A
 Repeatability: ± 0.04mm; Number of Axes: 6 
E-Field Probe IXP-050  EW-2900-01 16/02/2013 16/02/2015 

 
Frequency Range: 450 MHz – 3000 MHz 
Probe outer diameter: 5.2 mm; Length: 350 mm; Distance between the probe tip 
and the dipole center: 2.7 mm 

Data Acquisition SARA2 N/A N/A

 Processor: Pentium 4; Clock speed: 1.5GHz; OS: Windows XP; I/O: two RS232;  
Software: SARA2 ver. 2.54 VPM 

Phantom 2mm wall thickness box phantom N/A N/A

 

The body phantom shell should be made of low-loss dielectric material with 
dielectric constant and loss tangent less than 5.0 and 0.05 respectively. The shell 
thickness for all regions coupled to the test device and its antenna should be within 
2.0 ± 0.2 mm. The phantom should be filled with the required head or body 
equivalent tissue medium to a depth of 15.0 ± 0.5 cm. Body capacity: 168 x 395 x 
174 (W x L x D) mm3. 

Simulated Tissue Mixture N/A 04/03/2012 

 Please see section 2.2 for details 
Vector Network Analyzer AGILENTTECH E5071B EW-9001 30/01/2013 30/01/2014 
 9kHz to 8.5GHz 
 
Note: The above equipments are within the valid calibration period 
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2.2 Tissue Simulating Liquid 
 
The brain and body tissue parameters should be used to test operating frequency band of 
transmitters. When a transmission band overlaps with one of the target frequencies, the tissue 
dielectric parameters of the tissue medium at the middle of a device transmission band should be 
within ±5% of the parameters specified at that target frequency. 
 
 

2.2.1 Brain Tissue Simulating Liquid Recipes 
 

Brain Ingredients Frequency (1900 MHz) 

Tween20 45.08% 

De-ionised Water 54.34% 

Acticide SPX 0.22% 

Salt 0.36% 
 
 
The dielectric parameters were verified prior to assessment using the AGILENTTECH 85033D 
calibration kit and the AGILENTTECH E5071B network Analyzer.  The dielectric parameters were: 
 

 r / Relative Permittivity  / Conductivity   Freq. 
(MHz) 

Temp. 
( C) measured Target*  (±5%) measured Target*  (±5%) 

 **(kg/m3)

1900 22.0  40.64  40.00 +1.6%  1.38  1.40 -1.43% 1000 

*   Target values refer to KDB 865664 
**  Worst-case assumption 
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2.2.2 Body Tissue Simulating Liquid Recipes 
 

Body Ingredients Frequency (1900 MHz) 

Tween20 29.21% 

De-ionised Water 70.09% 

Acticide SPX 0.28% 

Salt 0.42% 
 
 
The dielectric parameters were verified prior to assessment using the AGILENTTECH 85033D 
calibration kit and the AGILENTTECH E5071B network Analyzer.  The dielectric parameters were: 
 

 r / Relative Permittivity  / Conductivity   Freq. 
(MHz) 

Temp. 
( C) measured Target*  (±5%) measured Target*  (±5%) 

 **(kg/m3)

1900 22.0 54.6 53.3 +2.44% 1.46 1.52 -3.95% 1000 

*   Target values refer to KDB 865664 
**  Worst-case assumption 
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3.0 Dipole impedance and return loss 
 
The dipoles are designed to have low return loss ONLY when presented against a lossy-phantom at 
the specified distance. A Vector Network Analyzer (VNA) was used to perform a return loss 
measurement on the specific dipole when in the measurement-location against the box phantom. 
The distance was as specified in the standard i.e. 10mm from the liquid (for 1900MHz). The 
Indexsar foam spacers (described above) were used to ensure this condition during measurement. 
 
The impedance was measured at the SMA-connector with the network analyzer. 
 
 
The following parameters were measured against Head fluid: 
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Test Summary 
 

Dipole impedance Re{Z} Dipole impedance Im{Z} Freq. 
(MHz) 

Temp. 
( C) measured Target*  (±5 ) measured Target*  (±5 ) 

1900 22.0 50.3  47.4  +2.9  6.3  3.9  +2.4  
 

Return loss  Freq. 
(MHz) 

Temp. 
( C) measured Target*  (±20%) 

1900 22.0 -24.1dB -26.4 dB 8.71% 
* the target was quoted from 1900 dipole antenna calibration report 
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The following parameters were measured against Body fluid: 
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Test Summary 
 

Dipole impedance Re{Z} Dipole impedance Im{Z} Freq. 
(MHz) 

Temp. 
( C) measured Target*  (±5 ) measured Target*  (±5 ) 

1900 22.0 46.4  48.1  -1.7  0.57 -0.4  0.97  
 

Return loss  Freq. 
(MHz) 

Temp. 
( C) measured Target*  (±20%) 

1900 22.0 -28.6dB -34.0 dB 15.9 % 
* the target was quoted from 1900 dipole antenna calibration report 
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4.0 SAR Verification Measurement   

Routine record keeping procedures should be established for tracking the calibration and 
performance of SAR measurement system. When SAR measurements are performed, the entire 
measurement system should be checked daily within the device transmitting frequency ranges to 
verify system accuracy. A flat phantom irradiated by a half-wavelength dipole is typically used to 
verify the measurement accuracy of a system. When a radiating source is not available at the 
operating frequency range of the test device to verify system accuracy, a source operating within 
100 MHz of the mid-band channel of each operating mode may be used. The measured one-gram 
SAR should be within 10% of the expected target values specified for the specific phantom and RF 
source used in the system verification measurement. 
 
 
Procedures  
 
The SAR evaluation was performed with the following procedures: 
 
a. The SAR distribution was measured at the exposed side of the bottom of the box phantom and 

was measured at a distance of 15 mm for 300 ~ 1000 MHz and 10 mm for 1000 ~ 3000 MHz 
from the inner surface of the shell. The feed power was 1/5W. 

 
b. The dimension for this cube is 32 mm x 32 mm x 30 mm was assessed by measuring 5 x 5 x 7 

points for 300 ~ 2000 MHz and 30 mm x 30 mm x 30 mm was assessed by measuring 7 x 7 x 7 
points for 2000 ~ 3000 MHz.  On the basis of this data set, the spatial peak SAR value was 
evaluated with the following procedure: 

 
 i) The data at the surface were extrapolated, since the center of the dipoles is 2.7 mm away 

from the tip of the probe and the distance between the surface and the lowest measurement 
point is 5 mm.  The extrapolation was based on a least square algorithm.  A polynomial of 
the fourth order was calculated through the points in Z-axes.  This polynomial was then used 
to evaluate the points between the surface and the probe tip. 

 
 ii) The maximum interpolated value was searched with a straightforward algorithm.  Around this 

maximum, the SAR values averaged over the spatial volumes (1g or 10g) were computed 
using the 3-D spline interpolation algorithm.  The 3-D spline is composed of three one-
dimensional splines with the “Not a knot” condition (in x, y and z directions).  The volume 
was integrated with the trapezoidal algorithm.  1000 points (10 x 10 x 10) were interpolated 
to calculate the average. 

 
iv) All neighboring volumes were evaluated until no neighboring volume with a higher average 

value was found. 
 
c. Re-measurements of the SAR value at the same location as in step a. above.  If the value 

changed by more than 5 %, the evaluation was repeated. 
 
d. The test scan procedure for system verification also applies to the general scan procedure except 

for the set-up position.  For general scan, the EUT was placed at the side of phantom.  For 
verification scan, the dipole antenna was placed at the bottom of phantom 
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4.1 System Verification results 
 
 

System Verification  (1900MHz) 
Frequency 

MHz 
Liquid 
Type 

Operating 
Mode 

Target SAR1g 
(W/kg) 

Measured SAR1g 
(W/kg) 

Deviation (±10%) 

1900 Brain CW  38.7* 39.06 +0.93 % 
 
 

System Verification  (1900MHz) 
Frequency 

MHz 
Liquid 
Type 

Operating 
Mode 

Target SAR1g 
(W/kg) 

Measured SAR1g 
(W/kg) 

Deviation (±10%) 

1900 Body CW  38.9* 39.61 +1.83% 
* the target was quoted from 1900dipole antenna calibration report 
1900 SAR1g ambient measured value: 0.001 (W/kg)  
 
 
Please see the plot 1 and plot 2 as below:  
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Plot 1: System Verification (1900MHz) for Brain tissue liquid 

Date / Time: 3/4/2013 2:24:08 PM  Position: bottom of box phantom 
Filename: 1900_Head_Val_4-3-

2013.txt 
 Phantom: HeadBox1-val.csv 

Device Tested: 1900_Val  Test Channel: N/A 
Antenna: 1900MHz Dipole  Test Frequency: 1900MHz 
Shape File: none.csv  Power Level: 23dBm 
Operation Mode: N/A  Modn. Duty Cycle: N/A 

Probe: 0136 
Cal File: SN0136_1900_HEAD 

 X Y Z 
Air 459 362 378 

DCP 20 20 20 
Cal Factors: 

Lin .374 .374 .374 

 

Extrapolation: Poly 4 

 

Liquid Depth: 15.5 cm 
Liquid Type: 1900 MHz Head 
Conductivity: 1.38 
Relative Permittivity: 40.64 
Liquid Temp (Before): 21.0 deg 
Liquid Temp (After): 21.2 deg 
Ambient Temp: 21.4deg 
Ambient RH (%): 58 
Density (kg/m3): 1000 

ZOOM SCAN RESULTS: 
Start Scan End Scan Spot SAR 

(W/kg): 0.852 0.849 
Change during 
Scan (%)  -0.35 

Max E-field 
(V/m): 77.81 

1g 10g 
Max SAR (W/kg) 

7.812 4.096 
Max Spot SAR 
(W/kg): 8.356 

 
X Y Z Location of Max 

(mm): 0.0 0.0 -219.5 

Measurement Resolution (5x5x7): 
dx = 8mm, dy = 8mm, dz = 5mm 

Normalized to an input power of 1W and 
averaged over 1cm3 (1g) of tissue –  
Max SAR = 39.06 W/kg 
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Plot 2: System Verification (1900MHz) for Body tissue liquid 

Date / Time: 3/4/2013 11:29:25 AM  Position: bottom of box phantom 
Filename: 1900_Body_Val_4-3-

2013.txt 
 Phantom: HeadBox1-val.csv 

Device Tested: 1900_Val  Test Channel: N/A 
Antenna: 1900MHz Dipole  Test Frequency: 1900MHz 
Shape File: none.csv  Power Level: 23dBm 
Operation Mode: N/A  Modn. Duty Cycle: N/A 

Probe: 0136 
Cal File: SN0136_1900_BODY 

 X Y Z 
Air 459 362 378 

DCP 20 20 20 
Cal Factors: 

Lin .411 .411 .411 

 

Extrapolation: Poly 4 

 

Liquid Depth: 15.5 cm 
Liquid Type: 1900 MHz Body 
Conductivity: 1.46 
Relative Permittivity: 54.6 
Liquid Temp (Before): 20.6 deg 
Liquid Temp (After): 20.7 deg 
Ambient Temp: 21.0deg 
Ambient RH (%): 62 
Density (kg/m3): 1000 

ZOOM SCAN RESULTS: 
Start Scan End Scan Spot SAR 

(W/kg):  1.029 1.022  
Change during 
Scan (%)  -0.74 

Max E-field 
(V/m): 76.11 

1g 10g 
Max SAR (W/kg) 

7.921 4.173 
Max Spot SAR 
(W/kg): 8.458 

 
X Y Z Location of Max 

(mm): 0.0 0.0 -219.5 

Measurement Resolution (5x5x7): 
dx = 8mm, dy = 8mm, dz = 5mm 

Normalized to an input power of 1W and 
averaged over 1cm3 (1g) of tissue –  
Max SAR = 39.61 W/kg 
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APPENDIX D – SAR Tissue Specification 

1900MHz Brain Tissue Simulating Liquid Measurement Result 

Freq 
(MHz) 

Amp 
(dBm) 

Phase 
(°)  Perm 

Cond 
(S/m)  

Ref 
Perm 

Ref Cond 
(S/m) 

1900 -36 110.791  39.169 1.424  40 1.4 
1910 -36.197 106.248  39.126 1.433  40 1.4 
1920 -36.387 101.627  39.089 1.442  40 1.4 
1930 -36.601 96.815  39.064 1.452  40 1.4 
1940 -36.76 92.126  39.034 1.459  40 1.4 
1950 -37.032 87.652  38.983 1.472  40 1.4 
1960 -37.256 83.007  38.947 1.482  40 1.4 
1970 -37.507 78.622  38.892 1.494  40 1.4 
1980 -37.675 73.934  38.862 1.502  40 1.4 
1990 -37.901 69.837  38.791 1.512  40 1.4 
2000 -38.096 64.933  38.775 1.521  40 1.4 

1900MHz Body Tissue Simulating Liquid Measurement Result 

Freq 
(MHz) 

Amp 
(dBm) Phase (°)  Perm 

Cond 
(S/m)  

Ref 
Perm 

Ref Cond 
(S/m) 

1900 -35.332 -53.704  51.46 1.542  53.3 1.52 
1910 -35.518 -59.38  51.433 1.552  53.3 1.52 
1920 -35.701 -64.739  51.381 1.562  53.3 1.52 
1930 -35.922 -70.836  51.386 1.574  53.3 1.52 
1940 -36.081 -76.48  51.359 1.582  53.3 1.52 
1950 -36.289 -82.198  51.335 1.594  53.3 1.52 
1960 -36.549 -87.948  51.311 1.608  53.3 1.52 
1970 -36.683 -93.275  51.262 1.615  53.3 1.52 
1980 -36.899 -99.001  51.239 1.626  53.3 1.52 
1990 -37.125 -104.546  51.201 1.639  53.3 1.52 
2000 -37.262 -110.249  51.18 1.646  53.3 1.52 
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APPENDIX E – SAR System Validation  

Per KDB 865664, SAR system validation status should be documented to confirm measurement 
accuracy. SAR measurement systems are validated according to procedures in KDB 865664. The 
validation status is documented according to the validation date(s), measurement frequencies, SAR 
probe and tissue dielectric parameters. When multiple SAR system is used, the validation status of 
each SAR system is needed to be documented separately according to the associated system 
components. 
 
A tabulated summary of the system validation status including the validation date(s), measurement 
frequencies, SAR probe and tissue dielectric parameters are shown as below. 
 

CW Validation Mod. Validation 

Date  Probe 
S/N 

Tested 
Freq. 
(MHz) 

Tissue 
Type Cond. Perm 

Sensitivity Probe 
Linearity 

Probe 
Isotropy 

Mod. 
Type 

Duty 
Factor 

Peak to 
average 
power ratio 

06/03/2013 0136 1900 Head 39.62 1.43 PASS PASS PASS GFSK PASS N/A 
06/03/2013 0136 1900 Body 53.68 1.59 PASS PASS PASS GFSK PASS N/A 

13/03/2013 0136 2450 Head 39.16 1.75 PASS PASS PASS OFDM N/A PASS 
13/03/2013 0136 2450 Body 51.61 1.97 PASS PASS PASS OFDM N/A PASS 

22/03/2013 0136 900 Head 41.12 0.95 PASS PASS PASS GMSK PASS N/A 

20/05/2013 0136 450 Head 44.31 0.87 PASS PASS PASS FM PASS N/A 

20/05/2013 0136 450 Body 58.50 0.97 PASS PASS PASS FM PASS N/A 
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