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1 General information 
 
1.1 Product description 
Test item :   Cellular phone 
Manufacturer 1:   FLEXTRONICS INDUSTRIAL CO.,LTD. 
Address 1:  Xin Qing Science& Technology Industrial Park, Jing An, Doumen, Zhuhai, 

Guangdong, P.R. China 
Manufacturer 2:   TOKAI TEC CO.,LTD. 
Address 2:   1410, Inada, Hitachinaka-shi, Ibaraki, Japan 
 
Model:    CDMA CA007 
FCC ID:    TYK-RAO1172 
EUT Condition:   Engineering sample 
Hardware version:   PWB-PENGUI-MAIN-2AS 
Software version:   v011a 
Serial numbers:   SCAEN000302 
 
Tx Frequency:   CDMA Cellular:  824.70MHz - 848.31MHz 
    Bluetooth: 2402MHz – 2480MHz 
Conducted Power:   CDMA Cellular: 24.27 dBm 
    Bluetooth: 1.20 dBm (Peak power ) 
Max. SAR Measurement:  CDMA Cellular: Head SAR: 0.398 W/kg, Body SAR: 0.873 W/kg 
    Bluetooth: Not required (Refer to 12.4.2) 
Receipt date of EUT:  February 4 2011 
Nominal power source voltages: 3.8 V DC  
Antenna Type:   CDMA Cellular: Integral, 1/4λ Single Type 
    Bluetooth: Integral, 1/4λ Single Type 
 



m「
Datc:Fcbru町 232011
RcpOrt No.:RYH02ノロ3Rl

Model:CDMA CA007
FCC ID:TYK‐RA01172

1。2 Test(S)perfOrmed/Summav oftest result

Applicable FCC Rule Parts:

Applicable Test Procedure:

CFR§2.1093;

FCC/OET Bulletin 65 Supplcment C(June 2001).

IEEE Std 1528(2003)

KDB941225 D01(SAR Mcasurement Procedures for 3G Devices Rev2.0)
KDB450824 D01(SAR Probe Calibration and System Veriflcation

Considerations for Measurements江 150 MHz-3GHz)
KDB648474 D01(SAR Evaluation Considcrations for Handsets

with Multiple Transmitters and Antennas)

FCC Public Noticc DA‐ 02‐ 1438

measurement

less than the

less than the

FCC Classiflcttion:          Transmitter Held to Ear(PCE)

TeSt(S)Started:                  February 9 2011

TeSt(S)COmpleted:            February 21 20H

Application type:             Certirlcation

Sulllllnary oftest result:             Complied

Note:The above judgment is only based on the measurement data and it does not include the

uncertainty.  Accordingly,the statement below is applied to the test result.

The EUT complies with thc lilnit required in the standard in case that the margin is not

measurement uncertaillty in the Laboratory.

Compliance ofthe EUT is more probable than non‐ compliance is case that the margin is

measurement uncertainty in the Laboratow.

Prepared by :  
イ フ ク

“

L.  `2ウ
く Lcι

″

M.Asano(Test Engineer,EMC Testing Department)

Approved by

K.Ohnishi(Manager,EMC Testing Department)

1.3  Equipmelllt modiflcations

No modifications have been made to the equipment in order to achieve compliance with the applicable rules

described in clause l.2.

1.4  Deviation frolll the standard

No dcviations from the F(〕 C rulcs and procedures described in clause l.2.

RF Technologies Ltd.

472,Nippa‐ cho,Kohoku‐ ku,Yokohalna,223‐ 0057,Japan
Telephonc:+81+(0)45‐ 534‐0645,FAX:+81+(Ox5-534‐ 0646, u7eb:http:′ ′www ttjp
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2 Introduction 
2.1 SAR Definition 
The time derivative of the incremental energy (dW) absorbed by (dissipated in) an incremental mass (dm ) 
contained in a volume element ( dV) of given density (ρ). 
 
 
 
 
 
 
 
 
The SI unit is the watt per kilogram (W/kg). 
 
SAR can be related to the electric field at a point by 
 
 
 
 
 
 
 
Where: 
 σ  is conductivity of the tissue (S/m) 
 ρ  is mass density of the tissue (kg/m3) 
 E  is rms electric field strength in tissue (V/m)  
 
 

3 Test Facility / Accreditations 
 
Test Site  : RF Technologies Ltd. Yokohama Laboratory 
Address  : 472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan 
TEL  : +81-45-534-0645 
FAX  : +81-45-534-0646 
 
Accredited by The Japan Accreditation Board for Conformity Assessment (JAB) for EMC tests stated in the 
scope of the certificate under Certificate Number RTL02770 
 
Accredited by National Voluntary Laboratory Accreditation Program (NVLAP) for the emission tests stated in 
the scope of the certificate under Certificate Number 200780-0 
 
Registered by Voluntary Control Council for Interference by Information Technology Equipment (VCCI); 
Each registered facility number is as follows; 
Test site (Semi-Anechoic chamber 3m) R-2393 
Test site (Shielded room) C-2617 
 
Registered by Industry Canada (IC): The registered facility number is as follows 
Test site No.1 (Semi-Anechoic chamber 3m): 6974A-1 
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4 SAR Measurement Setup 
 
4.1 Measurement System diagram 
 
Measurements are performed using the DASY4 automated dosimetric assessment system manufactured by Schmid 
& Partner Engineering AG in Zurich, Switzerland. 
Measurement system consists of following instruments. 
 
 - Isotropic E-filed probe 
 - Robot controller system 
 - DASY4 Measurement server  
 - Personal computer (PC) with DASY4 software installed 
 - Data acquisition electronic (DAE) 
 - Electro-optical converter (EOC) 
 - Twin phantom  
 - Device holder 
 
The robot in the system has six-axis industrial robot arms performing precise movements to position the probe to 
the location (points) of maximum electromagnetic field (EMF).  The robot controller system consists of the power 
supply, the Teach pendant, the Remote control box, the Signal ramp, and the Light beam, and is connected to the 
DASY4 measurement server.  The robot is connected to robot controller system to allow software manipulation of 
the robot.  The isotropic E-field probe, the DAE and the EOC are installed on the robot.  The isotropic E-field 
probe measures Electromagnetic filed in the Twin SAM phantom containing the equivalent tissue.  The isotropic 
E-field probe is connected to the DAE and transfers the data to the DAE.  The DAE is connected to the EOC and 
performs the signal amplification, the signal multiplexing, the AD-conversion, the offset measurements, the 
mechanical surface detection, the collision detection, etc.  The signal from the DAE is optically transmitted to the 
EOC.  The EOC performs the conversion between optical and electrical of the signals for the digital 
communication to the DAE and for the analog signal from the optical surface detection.  The EOC is connected to 
the DASY4 measurement server and transfers the data to the DASY4 measurement server.  The DASY4 
measurement server is connected to the PC that is installed the DASY4 software.  The PC analyzes the data, 
transferred from the DASY4 measurement server, to find the maximum SAR. 
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5 System components 
 
5.1 Probe Specifications 
 
Model   : ET3DV6 
Frequency range  : 10 MHz to 2.3 GHz 
Calibration  : 900MHz, 1750MHz, 1900MHz 
Linearity   : ± 0.2 dB (30 MHz to 2.3 GHz) 
Dynamic range  : 5 µW/g to > 100 mW/g; Linearity: ± 0.2 dB 
Probe length  : 330 mm 
Probe tip length  : 16 mm 
Body diameter  : 12 mm 
Tip diameter  : 6.8 mm 
Application  : General dosimetric measurements up to 2.3 GHz  
           Compliance tests of mobile phones 
    Fast automatic scanning in arbitrary phantoms 
 
 
5.2 Twin SAR Phantom 
The shell corresponds to the specifications of the Specific  
Anthropomorphic Mannequin (SAM) phantom defined in  
IEEE 1528-2003, CENELEC 50361 and IEC 62209.  
The SAM twin phantom is a low-loss dielectric, consists  
of fiberglass. It has three measurement areas, Left head,  
Right head and Flat phantom.  Tissue simulating liquid can be  
filled up in the shell inside the phantom.  The liquid depth  
is maintained at a minimum depth of 15cm to minimize  
reflections from the upper surface. 
It enables the dosimetric evaluation of left and right hand  
phone usage as well as body mounted usage at the flat  
phantom region.  Reference markings on the phantom allow  
the complete setup of all predefined phantom positions and  
measurement grids by teaching three points with the robot. 
 
Shell Thickness  : 2 ± 0.2 mm 
Filling Volume  : 25 liters 
Dimensions  : 880×1000×500 mm (H×L×W) 
 
5.3 Device Holder 
The Device Holder enables the rotation of the mounted  
transmitter device in spherical coordinates.  Rotation point is  
the ear opening point.  Transmitter devices can be easily  
and accurately positioned according to IEC, IEEE, CENELEC,  
FCC or other specifications.  The device holder can be locked  
for positioning at different phantom sections (left head,  
right head, flat point). 
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5.4 Brain & Muscle Tissue Simulating Mixture Characterization 
 
The composition of ingredients is in accordance with FCC/OET Bulleting 65 Supplement C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6 Dosimetric Assessment  
 
6.1 Measurement Procedure 
 
First Area Scan is done to find the approximate location of the local peak SAR, and next Zoom Scan is performed 
to evaluate the 1g or 10g peak spatial-average SAR in the area identified during the area scan.  The Area Scan is 
used as a fast scan in two dimensions to find the area of high field values, before doing a final measurement around 
the hot spot.  The area of the scan covered the entire dimension of the head and the horizontal grid spacing is 
15mm x 15mm.  The evaluation on the measured area scan gives the interpolated maximum of the measured area.  
Based on the area scan data, the area of the maximum absorption is determined by spline interpolation.  The Zoom 
scan is performed around this point.  A volume of 32mm x 32mm x 30mm is assessed by measuring 5 x 5 x 7 
points.  The data at the surface is extrapolated, since the center of the dipoles is 2.7mm away from the tip of the 
probe and the distance between the surface and the lowest measuring point is 1.2 mm.  The extrapolation is based 
on a least square algorithm.  The maximum interpolated value is searched with a straight-forward algorithm. The 
SAR values averaged over the spatial volumes around the maximum location are computed using the 3D-Spline 
interpolation algorithm.  All neighboring volumes are evaluated until no neighboring volume with a higher 
average value is found.  
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7 Definition of reference points 
 
7.1 Ear Reference Point 
 
Front, back and side views of the SAM Twin Phantom are shown in Figure 7-1-1.  The point “M” on the SAM is 
the reference point for the center of the mouth.  The point LE on the SAM is the left ear reference point (ERP) and 
the point RE on the SAM is the right ERP. (The ERP is 15mm posterior to the entrance to the ear canal along the 
B-M line as shown in Figure 7-1-2.  The plane passing through the two canals and M is defined as Reference Plane, 
and contains the line B-M.  The line N-F, perpendicular to the reference plane and passing through the RE ( or 
LE ) is defined as Reference Pivoting Line.  The N-F and B-M lines are marked on the external phantom shell to 
facilitate handset positioning. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.2 Handset Reference points 
Two imaginary lines, the vertical centerline and horizontal line, are defined on the handset described in Figure  
7-2-1.  The vertical centerline passes through two points on the front side of the handset – the midpoint of width wt 
of the handset at the level of the acoustic output (Point A in Figure 7-2-1), 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.  The two lines intersect at point A. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7-1-1 Front, Back, and side view of SAM Twin Phantom 

Figure 7-1-2 Closed-up side view on ERP 

Figure 7-2-1 Vertical centerline and horizontal line on handset 
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8 Test Configuration Positions 
 
8.1 Positioning for Cheek/Touch 
The handset is positioned close to the surface of the phantom such that point A is on the (virtual) extension of the 
line passing through point RE and LE on the phantom (see Figure 8-1-1), such that the plane defined by the vertical 
centerline and horizontal line of the handset is approximately parallel to the sagittal plane of the phantom.  The 
handset is translated towards the phantom along the line passing through RE and LE until point A on handset 
touches the ERP on the phantom.  While maintaining the handset in this plane, the handset is rotated around the 
LE-RE line until the vertical centerline is in the plane normal to the plane containing B-M and N-F lines.  The 
handset is rotated around the vertical centerline until the handset (horizontal line ) is parallel to the N-F line.  
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 ERP, the handset is rotated about the N-F line until any point 
on the handset is in contact with a phantom point below the ERP on the cheek. 
 
 
 
 
 
 
 
 
 
 
 
 
 
8.2 Positioning for Ear/15° Tilt 
The procedure “Positioning for Cheek/Touch” is repeated to place the handset in the Cheek/Touch position.  While 
maintaining the orientation of the handset, the handset is moved away from the ERP along the line passing through 
RE and LE far enough to allow a rotation of the handset away from the cheek by 15 degrees.  The handset is 
rotated around the horizontal line by 15 degrees.  While maintaining the orientation of the handset, the handset is 
moved towards the phantom on the line passing through RE and LE until any part of the handset touches the head 
(In this position, point A is located on the line RE and LE).  The tilt position is obtained when the contact point is 
on ERP (See Figure 8-2-1). If the contact is at any location other than ERP, the angle of the handset would then be 
reduced.  In this case, the tilt position is obtained when any point on the handset is in contact with the ERP and a 
second point on the handset is in contact with the phantom. (e.g., the antenna with the back of the bead).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8-2-1 Front, Side and Top View of Ear /15° Tilt position 

Figure 8-1-1 Front, Side and Top View of Cheek/Touch position 
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8.3 SAR Evaluations near the Mouth/Jaw Regions of the SAM Phantom 
 
Antennas located near the bottom of a phone may require SAR measurements around the mouth and jaw regions of 
the SAM head phantom.  This typically applies to clam-shell style phones that are generally longer in the unfolded 
normal use positions or to certain older style long rectangular phones.  It has been known for some time that there 
are SAR measurement difficulties in these regions of the SAM phantom.  SAR probes are calibrated in 
tissue-equivalent liquids with sufficient separation between the probe sensors and nearby physical boundaries to 
ensure scattering does not affect probe calibration.  When the probe tip is moved into tight regions with multiple 
boundaries surrounding its sensors, probe calibration and measurement accuracy can become questionable.  In 
addition, these measurement locations often require a probe to be tilted at steep angles, where it may no longer 
comply with calibration requirements and measurement protocols, or satisfy the required measurement uncertainty. 
In some situations it is not feasible to tilt the probe or rotate the phantom, as suggested by measurement standards, 
to conduct these measurements.   
 
In order to ensure there is sufficient conservativeness for ensuring compliance until practical solutions are available, 
additional measurement considerations are necessary to address these technical difficulties.  When measurements 
are required near the mouth, nose, jaw or similar tight regions of the SAM phantom, area or zoom scans are often 
unable to fully enclose the peak SAR location as required by IEEE 1528 and Supplement C, due to probe 
orientation and positioning difficulties.  Even when limited measurements are possible, the test results could be 
questionable due to probe calibration and measurement uncertainty issues.  Under these circumstances, the 
procedures described in KDB648474 apply.  The SAR required in these regions of SAM should be measured using 
a flat phantom.  Rectangular shaped phones should be positioned with its bottom edge positioned from the flat 
phantom with the same distance provided by the cheek touching position using SAM.  The ear reference point 
(ERP, as defined for SAM) of the phone should be positioned 0.5 cm from the flat phantom shell.  Clam-shell 
phones should be positioned with the hinge against a smooth edge of the flat phantom where the upper half of the 
phone is unfolded and extended beyond the phantom side wall.  The lower half of the phone is secured in the test 
device holder at a fixed distance below the flat phantom determined by the minimum separation along the lower 
edge of the phone in the cheek touching position using SAM.  If there is substantial variation in separation 
distance along the lower edge of a clam-shell phone when placed in the cheek touching position using SAM, 
methodology to position the phone for the SAR is discussed with the FCC Laboratory.   
 
The flat phantom data should allow test results to be compared uniformly across measurement systems, until 
suitable solutions are available in measurement standards to address certain probe calibration and positioning issues, 
due to implementation differences between horizontal and up-right SAM configurations.  These flat phantom 
procedures are only applicable to stand-alone SAR evaluation in tight regions of the SAM phantom, where 
measurement is not feasible or test results can be questionable due to probe calibration and accessibility issues. 
Details on device positioning and photos showing how separation distances are determined should be included in 
the SAR report photographs.  SAR for other regions of the head must be evaluated using SAM; therefore, a phone 
with antennas at different locations may require flat and SAM phantom evaluation for the different antennas.  
 
8.4 Body Holster / Belt Clip Configurations 
Body-worn operating configurations are tested with the belt-clips and holsters attached to the handset and 
positioned against the flat phantom in normal use configurations.  For purpose of determining test requirements, 
accessories are divided into two categories: those that do not contain metallic components and those that contains 
metallic components.  When multiple accessories that do not contain metallic components are supplied with the 
handset, the handset is tested with only the accessory that dictates the closest spacing to the body.  When multiple 
accessories that contain metallic components are supplied with the handset, the handset is tested with each 
accessory that contains a unique metallic component.  If multiple accessories share an identical metallic 
component (e.g., the same metallic belt-clip used with different holsters with no other metallic components), only 
the accessory that dictates the closest spacing to the body is tested. Body-worn accessories may not always be 
supplied or available as options for some handsets that are intended to be authorized for body-worn use.  In this 
case a separation distance of 1.5 cm between the handset and a flat phantom is recommended for testing body-worn 
SAR compliance under such circumstances.  Other separation distances may be used, but they should not exceed 
2.5 cm. In these cases, the handset may use body-worn accessories that provide a separation distance greater than 
that tested for the handset provided however that the accessory contains no metallic components.  
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For the handset that are carried next to the body such as shoulder, waist or chest, SAR compliance is evaluated with 
the accessories, including headsets and microphones, attached to the handset and positioned against a flat phantom 
in a normal use configuration.  Test position spacing between the flat phantom and the handset is recorded in the 
test report. 
 
8.5 Face SAR Configuration 
The handset that are designed to operate in front of a person’s face, as in push-to-talk configurations, are evaluated 
for SAR compliance with the front of the handset positioned to face the flat phantom in head tissue.  Test position 
spacing between the flat phantom and the handset is 2.5cm.  
 
 

9 RF Exposure Limits 
 
9.1 Uncontrolled Environment 
Uncontrolled environments are defined as locations where there is the exposure of individual who have no 
knowledge or control of their exposure.  The general population/uncontrolled exposure limits are applicable to 
situations in which the general public may be exposed or in which persons who are exposed as a consequence of 
their employment may not be made fully aware of the potential for exposure or cannot exercise control over their 
exposure.  Members of the general public would come under this category when exposure is not 
employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity. 
 
9.2 Controlled Environment 
Controlled environments are defined as location where there is exposure that may be incurred by persons who are 
aware of the potential for exposure.  Occupational/controlled exposure limits are applicable to situations in which 
persons are exposed as a consequence of their employment, who have been made fully aware of the potential for 
exposure and can exercise control over their exposure.  This exposure category is also applicable when the 
exposure is of a transient nature due to incidental passage through a location where the exposure levels may be 
higher than the general population/uncontrolled limits, but the exposed person is fully aware of the potential for 
exposure and can exercise control over his or her exposure by leaving the area or by some other appropriate means.  
 
9.3 Exposure Limits 
 Uncontrolled environment 

General Population 
Controlled environment 

Occupational 
SPATIAL PEAK SAR 
Brain 
(SAR averaged over any 1gram of tissue) 

1.6 W/kg 8.0 W/kg 

SPATIAL AVERAGE SAR 
Whole Body 
(SAR averaged over the entire body) 

0.08 W/kg 0.4 W/kg 

SPATIAL PEAK SAR 
Hands, Feet, Ankles, Wrists 
(SAR averaged over any 10gram of tissue) 

4.0 W/kg 20 W/kg 
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10 Measurement Uncertainties 
 

a b c d 
e = 

f(d,k)
f g 

h = 
cxf/e 

i = 
cxg/e

k 

Uncertainty Component 
IEEE
1528 
Sec 

Tol. 
(±%)

Prob.
Dist 

Div. 
ci 

1gm 
ci 

10gm 

1gm 
ui 

(±%) 

10gms
ui 

(±%)
vi 

Measurement System          

Probe Calibration E2.1 5.9 N 1 1.0 1.0 5.9  5.9 ∞ 

Axial Isotoropy E2.2 0.4 N 1  0.7 0.7 0.3  0.3 ∞ 

Hemispherical Isotropy E2.2 3.2 R 1.73 0.7 0.7 1.3  1.3 ∞ 

Boundary Effect E2.3 0.9 R 1.73 1.0 1.0  0.5  0.5 ∞ 

Linearity E2.4 0.9 R 1.73 1.0 1.0  0.3  0.3 ∞ 

System Detection Limits E2.5 5.8 R 1.73 1.0 1.0  3.4  3.4 ∞ 

Readout Electronics E2.6 0.3 N 1 1.0 1.0  0.3  0.3 ∞ 

Response Time E2.7 0.0 R 1.73 1.0 1.0  0.0  0.0 ∞ 

Integration Time E2.8 2.6 R 1.73 1.0 1.0  1.5  1.5 ∞ 

RF Ambient Conditions - Noise E6.1 3.0 R 1.73 1.0 1.0  1.7  1.7 ∞ 

RF Ambient Conditions - Reflections E6.1 3.0 R 1.73 1.0 1.0  1.7  1.7 ∞ 

Probe Positioner Mechanical Tolerance E6.2 1.5 R 1.73 1.0 1.0  0.9  0.9 ∞ 

Probe Positioning  
with respect to Phantom 

E6.3 2.9 R 1.73 1.0 1.0  1.7  1.7 ∞ 

Extrapolation, Interpolation  
& Integration algorithms  
for Max. SAR Evaluation 

E5 1.0 R 1.73 1.0 1.0  0.6  0.6 ∞ 

Test Sample Rerated          

Test Sample Positioning E4.2 5.7 N 1 1.0 1.0  5.7  5.7 71 

Device Holder Uncertainty E4.1 5.8 N 1 1.0 1.0  5.8  5.8 5 

Output Power Variation  
– SAR drift mesurement 

6.6.3 5.0 R 1.73 1.0 1.0  2.9  2.9 ∞ 

Phantom & Tissue Parameters          

Phantom Uncertainty  
(Shape & Thickness tolerances) 

E3.1 4.0 R 1.73 1.0 1.0  2.3  2.3 ∞ 

Liquid Conductivity  
– deviation from target values 

E3.2 5.0 R 1.73 0.64 0.43 1.8  1.2 ∞ 

Liquid Conductivity  
– measurement uncertainty 

E3.3 3.9 N 1 0.64 0.43 2.5  1.7 5 

Liquid Permittivity  
– deviation from target values 

E3.2 5.0 R 1.73 0.6 0.49 1.7  1.4 ∞ 

Liquid Permittivity  
– measurement uncertainty 

E3.3 3.7 N 1 0.6 0.49 2.2  1.8 5 

Conbined Standard Uncertainty       12.1  11.8  

Expanded Uncertainty 
(95% Confidence level) 

      24.2 23.5  

   The above measurement uncertainties are according to IEEE Std.1528-2003  
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11 Measurement Conditions 
 
11.1 Procedures Used to Establish RF Signal for SAR 
The handset was place into a simulated call using a base station simulator in a shielded chamber.  Such test signals 
offer a consistent means for testing SAR and are recommended for evaluating SAR.  SAR measurements were 
taken with a fully charged battery.  In order to verify that the handset was tested and maintained at full power, it 
was configured with the base station simulator.  The SAR measurement software calculates a reference point at the 
start and end of the test to check for power drifts.  If conducted power deviations of more than 5% occurred, the 
tests were repeated.   

 
 

11.2 SAR Measurement Conditions for CDMA2000 
 
11.2.1 Output Power Verification 

Maximum output power is verified on the High, Middle and Low channels according to procedures in section 
4.4.5.2 of 3GPP2 C.S0011/TIA-98-E.  Step 3 and 4 are measured using SO55 with power control bits in “All 
up” condition.  Step 10 is measured using TDSO / SO32 with power control bits in the “Bits Hold” condition 
(i.e. alternative Up/Down Bits).   

 
11.2.2 Head SAR Measurements 

SAR for head exposure configurations is measured in RC3 with the DUT configured to transmit at full rate 
using Loopback Service Option SO55.  SAR for RC1 is not required when the maximum average output of 
each channel is less than 1/4 dB higher than that measured in RC3.  Otherwise, SAR is measured on the 
maximum output channel in RC 1 using the exposure configuration that results in the highest SAR for that 
channel in RC3. 
 

11.2.3 Body SAR Measurements 
SAR for body exposure configurations is measured in RC3 with the DUT configured using TDSO / SO32, to  
Transmit at full rate on FCH with all other code channels disabled.  SAR for multiple code channels (FCH + 
SCHn) is not required when the maximum average output of each RF channel is less than 1/4 dB higher than 
that measured with FCH only.  Otherwise, SAR is measured on the maximum output channel (FCH + SCHn) 
with FCH at full rate and SCH0 enabled at 9600 bps, using the exposure configuration that results in the 
highest SAR with FCH only for that channel.  When multiple code channels are enabled, the DUT output is 
shift by more than 0.5 dB and lead to higher SAR drifts and SCH dropouts.   
Body SAR in RC1 is not required when the maximum average output of each channel is less than 1/4 dB 
higher than that measured in RC3.  Otherwise, SAR is measured on the maximum output channel in RC1; 
with Loopback Service Option SO55, at full rate, using the body exposure configuration that results in the 
highest SAR for that channels in RC3. 
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12 System Verification 
 
12.1 Measurement Procedure for Tissue Verification 
The dielectric probe connected to network analyzer is immersed in the sample which is in a non-metallic container 
to measure relative permittivity and relative permittivity loss. 
The conductivity is derived from following formula. 
 
 
 
 
 
Where σ: Conductivity (S/m), εr”: relative permittivity loss,  
εo: permittivity of free space (F/m), ω: Angular velocity (rad/s) 
 
 
12.2 Tissue Verification 
Prior to SAR measurement, the Measured Conductivity and Measured Relative permittivity are verified to +/-5% of 
the TARGET Conductivity and TARGET Relative permittivity specified in FCC/OET Bulletin 65, Supplement C. 
The measured tissue parameters shown below are used in the DASY software to perform interpolation via the 
DASY software to determine actual dielectric parameters at the test frequencies. 
 

-0.17%
0.58%

55.10
0.95 55.20 0.97

-3.40%
2011/2/9

Muscle
(Body)

835MHz

820 0.94
835 55.52

55.36
-1.86%

850 0.97 55.20 0.97 -0.31%0.29%

Tissue
Temp
[℃]

22.1
55.20 0.97

TARGET
Dielectric

Constant, ε

TARGET
Conductivity, σ

[ S/m ]
% dev σ% dev εDate

Tissue
Type

Measured
Frequency

[MHz]

Measured
Conductivity,σ

[ S/m ]

Measured
Dielectric

Constant, ε

2011/2/11
Head

835MHz
22.0

820

850

42.41 0.89 41.50 0.90 2.19% -1.44%
835 42.18 0.91 41.50 0.90 1.65% 0.56%

1.12% 1.89%41.96 0.92 41.50 0.90

2011/2/21
Head

835MHz
22.0

820

850

43.14 0.90 41.50 0.90 3.95% -0.44%
835 42.94 0.91 41.50 0.90 3.47% 1.33%

3.01% 2.78%42.75 0.93 41.50 0.90  
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12.3 Test System Verification 
Prior to SAR measurement, the system is verified to +/-10% of the manufacturer SAR result on the reference dipole 
at the time of calibration.  
 

1.91 5.24% 4d083
5.76% 4d083

2011/2/11 22.5 22.0 835 Head 200 2.01
Head 200 2.02 1.912011/2/21 22.7 22.0 835

4d08322.2 835 -4.83%1.99200

TARGET
SAR

[mW/g]

Deviation
[%]

Dipole
S/N

2011/2/9 22.1 Body 1.89

Frequency
[ MHz]

Tissue
type

Input
Power
[mW]

Measured
SAR

[mW/g]
Date

Ambient
Temp
[℃]

Tissue
Temp
[℃]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12.4 RF Conducted Powers 
 
12.4.1 CDMA2000 

SO2 SO55 
TDSO 
SO32 

Band 
Freq 

[MHz] 
Ch 

RC 1/1 
[dBm] 

RC 3/3 
[dBm] 

RC 1/1 
[dBm] 

RC 3/3 
[dBm] 

FCH 
[dBm] 

FCH+SCH
[dBm] 

824.70 1013 24.24 24.21 24.23 24.19 24.18  24.27  

836.52 384 24.21 24.25 24.27 24.18 24.25  24.27  
CDMA2000 

Cellular 
848.31 777 24.08 24.09 24.08 24.05 24.10  24.06  

 
  
12.4.2 Bluetooth 
According to KDB648474, Stand-alone SAR for Bluetooth is not required, since the Bluetooth antenna is over 60 
mm away from CDMA antenna and its output power is below 2*Prer(*). ( * Pref = 1/2 * 60/f [GHz] [mW] ) 
 

Figure 7-3 System Verification Setup Diagram 
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13 SAR Data Summary 
 
13.1 Head SAR Results 
 
13.1.1 CDMA2000 Cellular 
 

Brain
W/kg (mW/g)

averaged over 1 gram

CDMA Cellular 824.70

CDMA Cellular 848.31

Mode
/Band

Freq
[MHz]

Battery
Type

Conducted Power
Ch. Side

Test
Position

Antenna
Position

SAR(1g)
[W/kg]

[dBm]
Start End

384 Right,Left Mouth Jaw

Standard1013 Right,Left Mouth Jaw Integral
CDMA Cellular 836.52

23.40
24.04 24.15

0.23524.11
0.162

777 Right,Left Mouth Jaw Integral 0.18824.06 24.03
Integral Standard

Standard
Integral StandardCDMA Cellular 824.70 - - -1013 Right Tilt

CDMA Cellular 836.52 384 Right 24.20 24.17Tilt Integral Standard 0.034
CDMA Cellular 848.31 777 Right Tilt Integral Standard

-
-- -

CDMA Cellular 824.70
CDMA Cellular 836.52 384 Left Tilt

Standard1013 Left Tilt Integral

23.60
-

Standard
-

0.042
CDMA Cellular 848.31 -Integral Standard

Integral 24.22

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

Uncontrolled Exposure / General Population

- -777 Left Tilt

1.6

 
 
  * SAR test of Right and Left cheek position are measured at body position, since the cube can not be scanned 

completely at Right and Left head cheek position.  Test method in KDB648474 D01(SAR Tests in Mouth and Jaw 
Regions of the SAM Phantom) is applied to the measurement at body position. 
  

Notes: 
1. Test data reported are the worst-case SAR value with the position set in a typical configuration. Test procedures 

used are according to FCC/OET Bulletin 65, Supplement C [June 2001]. 
2. Batteries are fully charged for all readings. 
3. Tissue parameters and temperatures are listed on the SAR plots. 
4. Liquid tissue depth is 15.0 +/- 0.5 cm. 
5. Justification for reduced test configurations: Based on Per FCC/OET Bulletin 65 Supplement C (June 2001) and 

Public Notice DA-02-1438, if the SAR measured at the middle channel for each test configuration(left, right, 
cheek/touch, tilt/ear, extended and retracted) is at least 3.0dB lower than the SAR limit, testing at the high and 
low channels is optional for such test configuration(s). 

6. SAR for head exposure configurations is measured in RC3 with the EUT configured to transmit at full rate using 
Loopback Service Option 55. 

 



 Date: February 23 2011 
Report No.: RY1102A23R1 
Model: CDMA CA007 
FCC ID: TYK-RAO1172  

 

RF Technologies Ltd.  Page 18 of  19 
472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan 
Telephone: +81+(0)45- 534-0645, FAX: +81+(0)45- 534-0646,  Web: http://www.rft.jp 

RFT
  

 
13.2 Body SAR Results 
 
13.2.1 CDMA2000 Cellular 

Muscle
W/kg (mW/g)

averaged over 1 gram

Integral StandardRear
Rear

Test
Position

Conducted Power
[dBm]

Start End

SAR(1g)
[W/kg]

Mode
/Band

CDMA Cellular Standard

24.08Standard
-

0.357
-

24.10CDMA Cellular 836.52 384
-

24.03 24.00

Integral
CDMA Cellular 848.31

Front

Body1013824.70Voice
777

CDMA Cellular

-Body - -Integral Standard

CDMA Cellular 836.52Voice
0.778

CDMA Cellular 848.31 24.00 0.685
0.87324.04

24.08777 Body
Integral Standard 24.09

Rear Integral
384

Standard

1.6

Voice

Spacing
[cm]

1.5
1.5
1.5
1.5
1.5
1.5

Body

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

Uncontrolled Exposure / General Population

Voice
Voice
Voice

Antenna
Position

Battery
Type

Freq
[MHz]

Ch. SideService

Front

824.70 Integral1013 Body
Body

Front

 
Note 
 1. The test data reported are the worst-case SAR value with the position set in a typical configuration. Test 

procedures used are according to FCC/OET Bulletin 65, Supplement C [June 2001]. 
 2. Tissue parameters and temperatures are listed on the SAR plots. 
 3. Liquid tissue depth is 15.0+/-0.5 cm 
 4. The spacing between the handset and the phantom was 1.5cm. 

5. SAR for body exposure configurations is measured in RC3 with the EUT configured using TDSO/SO32, to 
transmit at full rate on FCH with all other code channels disabled. 
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14 Equipment List 

 
The measuring equipment, which was utilized in performing the tests documented herein, has been calibrated 
in accordance with the manufacturer's recommendations for utilizing calibration equipment, which is traceable 
to recognized national standards. 
 
 
 
 
 
 

RFT 
ID No. 

Kind of Equipment 
and Precision 

Manufacturer Model No. 
Serial 

Number 
Calibration 

Date 
Calibration 
Due Date

NA02 Network Analyzer Agilent 8753ES US39175208 2010/11/19 2011/11/30

DP01 Dielectric probe 
Agilent 

Technologies 
85070C 545 2010/9/14 2011/9/30

EM04 E-Field Probe SPEAG ET3DV6 1563 2010/8/11 2011/8/31

DE01 DAE (Data Acquisition 
Electro.) 

SPEAG DAE3 414 2010/8/10 2011/8/31

DA02 Dipole Antenna (835MHz) SPEAG D835V2 4d083 2009/8/17 2011/8/31

SG10 Signal Generator 
Agilent 

Technologies 
E8257D US49060100 2010/12/30 2011/12/31

RP06 RF Power Amplifier 2.5G 
10W 

Stealth Microwave SL0825-40 12611 2010/8/25 2011/8/31

RC02 
Radio communication 

tester 
(F/W : V5.00) 

Rohde & Schwarz CMU200 105097 2010/9/13 2011/9/30

PM03 Power Meter Anritsu ML2438A 99070001 2010/7/7 2011/7/31

PU03 Power Sensor (CW) Anritsu MA2472A 990103 2010/7/7 2011/7/31

PM51 Power reflection meter Rohde & Schwarz NRT 838490/023 2010/8/25 2011/8/31

PU51 Directional power sensor Rohde & Schwarz NRT-Z44 838188/061 2010/8/25 2011/8/31

AT27 Attenuator 10dB 5W 
18GHz 

Weinschel WA2-10-34 A1026 2010/3/8 2011/3/31



 Date: February 23 2011 
Report No.: RY1102A23R1 
Model: CDMA CA007 
FCC ID: TYK-RAO1172 

 

RF Technologies Ltd.   
472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan 
Telephone: +81+(0)45- 534-0645, FAX: +81+(0)45- 534-0646,  Web: http://www.rft.jp 

RFT  

 

 
 
 
 
 
 

Appendix A 
 
 

System Validation 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
  
 



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: System Validation (Head, 835MHz) 

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d083 

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 835 MHz; σ = 0.905 mho/m; εr = 42.2; ρ = 1000 kg/m3  

Phantom section: Flat Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-11; Ambient Temp 22.5 ゜C; Tissue Temp: 22.0 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.57, 6.57, 6.57); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Right(TP1063); Type: SAM; Serial: TP1063  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

d=15mm, Pin=200mW/Area Scan (5x5x1): Measurement grid: dx=20mm, dy=20mm 
Maximum value of SAR (measured) = 2.19 mW/g 
 
d=15mm, Pin=200mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm 
Reference Value = 50.8 V/m; Power Drift = 0.015 dB 
Peak SAR (extrapolated) = 2.93 W/kg 
SAR(1 g) = 2.01 mW/g; SAR(10 g) = 1.33 mW/g 
Maximum value of SAR (measured) = 2.17 mW/g 

0 dB = 2.17mW/g



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: System Validation (Head, 835MHz) 

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d083 

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 835 MHz; σ = 0.912 mho/m; εr = 42.9; ρ = 1000 kg/m3  

Phantom section: Flat Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-21; Ambient Temp 22.7゜C; Tissue Temp: 22.0 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.57, 6.57, 6.57); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Right(TP1063); Type: SAM; Serial: TP1063  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

 
d=15mm, Pin=200mW/Area Scan (5x5x1): Measurement grid: dx=20mm, dy=20mm 
Maximum value of SAR (measured) = 2.20 mW/g 
 
d=15mm, Pin=200mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm 
Reference Value = 50.8 V/m; Power Drift = -0.016 dB 
Peak SAR (extrapolated) = 2.93 W/kg 
SAR(1 g) = 2.02 mW/g; SAR(10 g) = 1.33 mW/g 
Maximum value of SAR (measured) = 2.19 mW/g 

0 dB = 2.19mW/g



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: System Validation (Body, 835MHz) 

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d083 

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 835 MHz; σ = 0.952 mho/m; εr = 55.5; ρ = 1000 kg/m3  

Phantom section: Flat Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-09; Ambient Temp 22.2 ゜C; Tissue Temp: 22.1 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.44, 6.44, 6.44); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Left(TP1027); Type: SAM; Serial: TP1027  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

d=15mm, Input Power=200mW/Area Scan (5x5x1): Measurement grid: dx=20mm, dy=20mm 
Maximum value of SAR (measured) = 2.03 mW/g 
 
d=15mm, Input Power=200mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, 
dy=8mm, dz=5mm 
Reference Value = 48.0 V/m; Power Drift = -0.022 dB 
Peak SAR (extrapolated) = 2.69 W/kg 
SAR(1 g) = 1.89 mW/g; SAR(10 g) = 1.25 mW/g 
Maximum value of SAR (measured) = 2.04 mW/g 

0 dB = 2.04mW/g
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Appendix B 
 
 

Test Data 
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Test Laboratory: RF Technologies Ltd. 

Mode: Mouth Jaw SAR, replacing Right/Left head Cheek 1013ch (824.70MHz) 

DUT: Cellular Phone; Type: CDMA CA007; Serial: SCAEN000302 

Communication System: CDMA2000 Cellular; Frequency: 824.7 MHz;Duty Cycle: 1:1 
Medium parameters used : f = 824.7 MHz; σ = 0.901 mho/m; εr = 43.1; ρ = 1000 kg/m3  

Phantom section: Flat Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-21; Ambient Temp 22.7 ゜C; Tissue Temp: 22.0 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.57, 6.57, 6.57); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Right(TP1063); Type: SAM; Serial: TP1063  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Mouth Jaw - Low.ch/Area Scan (9x9x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.234 mW/g 
 
Mouth Jaw - Low.ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm 
Reference Value = 7.41 V/m; Power Drift = -0.143 dB 
Peak SAR (extrapolated) = 0.313 W/kg 
SAR(1 g) = 0.235 mW/g; SAR(10 g) = 0.166 mW/g 
Maximum value of SAR (measured) = 0.253 mW/g 

0 dB = 0.253mW/g



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: Mouth Jaw SAR, replacing Right/Left head Cheek 384ch (836.52MHz) 

DUT: Cellular Phone; Type: CDMA CA007; Serial: SCAEN000302 

Communication System: CDMA2000 Cellular; Frequency: 836.52 MHz;Duty Cycle: 1:1 
Medium parameters used : f = 836.52 MHz; σ = 0.913 mho/m; εr = 42.9; ρ = 1000 kg/m3  

Phantom section: Flat Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-21; Ambient Temp 22.7 ゜C; Tissue Temp: 22.0 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.57, 6.57, 6.57); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Right(TP1063); Type: SAM; Serial: TP1063  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Mouth Jaw - Middle.ch/Area Scan (9x9x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.168 mW/g 
 
Mouth Jaw - Middle.ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm 
Reference Value = 6.87 V/m; Power Drift = 0.028 dB 
Peak SAR (extrapolated) = 0.216 W/kg 
SAR(1 g) = 0.162 mW/g; SAR(10 g) = 0.116 mW/g 
Maximum value of SAR (measured) = 0.171 mW/g 

0 dB = 0.171mW/g



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: Mouth Jaw SAR, replacing Right/Left head Cheek 777ch (848.37MHz)  

DUT: Cellular Phone; Type: CDMA CA007; Serial: SCAEN000302 

Communication System: CDMA2000 Cellular; Frequency: 848.37 MHz;Duty Cycle: 1:1 
Medium parameters used : f = 848.37 MHz; σ = 0.924 mho/m; εr = 42.8; ρ = 1000 kg/m3  

Phantom section: Flat Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-21; Ambient Temp 22.7 ゜C; Tissue Temp: 22.0 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.57, 6.57, 6.57); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Right(TP1063); Type: SAM; Serial: TP1063  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Mouth Jaw - High.ch/Area Scan (9x9x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.189 mW/g 
 
Mouth Jaw - High.ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm 
Reference Value = 6.88 V/m; Power Drift = -0.006 dB 
Peak SAR (extrapolated) = 0.248 W/kg 
SAR(1 g) = 0.188 mW/g; SAR(10 g) = 0.133 mW/g 
Maximum value of SAR (measured) = 0.201 mW/g 

0 dB = 0.201mW/g



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: Right Head, Ear/Tilt 384ch (836.52MHz) 

DUT: Cellular Phone; Type: CDMA CA007; Serial: SCAEN000302 

Communication System: CDMA2000 Cellular; Frequency: 836.52 MHz;Duty Cycle: 1:1 
Medium parameters used : f = 836.52 MHz; σ = 0.906 mho/m; εr = 42.2; ρ = 1000 kg/m3  

Phantom section: Right Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-11; Ambient Temp 22.5 ゜C; Tissue Temp: 22.1 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.57, 6.57, 6.57); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Right(TP1063); Type: SAM; Serial: TP1063  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Tilt position - Middle.ch/Area Scan (7x18x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.037 mW/g 
 
Tilt position - Middle.ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm 
Reference Value = 5.88 V/m; Power Drift = -0.077 dB 
Peak SAR (extrapolated) = 0.041 W/kg 
SAR(1 g) = 0.034 mW/g; SAR(10 g) = 0.026 mW/g 
Maximum value of SAR (measured) = 0.036 mW/g 

0 dB = 0.036mW/g



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: Left Head, Ear/Tilt 384ch (836.52MHz) 

DUT: Cellular Phone; Type: CDMA CA007; Serial: SCAEN000302 

Communication System: CDMA2000 Cellular; Frequency: 836.52 MHz;Duty Cycle: 1:1 
Medium parameters used : f = 836.52 MHz; σ = 0.906 mho/m; εr = 42.2; ρ = 1000 kg/m3  

Phantom section: Left Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-11; Ambient Temp 22.5゜C; Tissue Temp: 22.0 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.57, 6.57, 6.57); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Right(TP1063); Type: SAM; Serial: TP1063  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Tilt position - Middle.ch/Area Scan (7x18x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.046 mW/g 
 
Tilt position - Middle.ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm 
Reference Value = 5.94 V/m; Power Drift = -0.139 dB 
Peak SAR (extrapolated) = 0.051 W/kg 
SAR(1 g) = 0.042 mW/g; SAR(10 g) = 0.032 mW/g 
Maximum value of SAR (measured) = 0.044 mW/g 

0 dB = 0.044mW/g



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: Body-worn, Front, 384ch (836.52MHz) 

DUT: Cellular Phone; Type: CDMA CA007; Serial: SCAEN000302 

Communication System: CDMA2000 Cellular; Frequency: 836.52 MHz;Duty Cycle: 1:1 
Medium parameters used : f = 836.52 MHz; σ = 0.954 mho/m; εr = 55.5; ρ = 1000 kg/m3  

Phantom section: Flat Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-09; Ambient Temp 22.2 ゜C; Tissue Temp: 22.0 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.44, 6.44, 6.44); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Left(TP1027); Type: SAM; Serial: TP1027  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Front position - Middle.ch 2/Area Scan (7x11x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.371 mW/g 
 
Front position - Middle.ch 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm 
Reference Value = 19.4 V/m; Power Drift = -0.144 dB 
Peak SAR (extrapolated) = 0.461 W/kg 
SAR(1 g) = 0.357 mW/g; SAR(10 g) = 0.261 mW/g 
Maximum value of SAR (measured) = 0.377 mW/g 

0 dB = 0.377mW/g



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: Body-worn, Rear, 1013ch (824.70MHz) 

DUT: Cellular Phone; Type: CDMA CA007; Serial: SCAEN000302 

Communication System: CDMA2000 Cellular; Frequency: 824.7 MHz;Duty Cycle: 1:1 
Medium parameters used : f = 824.7 MHz; σ = 0.942 mho/m; εr = 55.2; ρ = 1000 kg/m3  

Phantom section: Flat Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-09; Ambient Temp 22.2 ゜C; Tissue Temp: 21.9 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.44, 6.44, 6.44); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Left(TP1027); Type: SAM; Serial: TP1027  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Rear position - Low.ch/Area Scan (7x11x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.786 mW/g 
 
Rear position - Low.ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm 
Reference Value = 27.7 V/m; Power Drift = -0.001 dB 
Peak SAR (extrapolated) = 1.05 W/kg 
SAR(1 g) = 0.778 mW/g; SAR(10 g) = 0.544 mW/g 
Maximum value of SAR (measured) = 0.829 mW/g 

0 dB = 0.829mW/g



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: Body-worn, Rear, 384ch (836.52MHz) 

DUT: Cellular Phone; Type: CDMA CA007; Serial: SCAEN000302 

Communication System: CDMA2000 Cellular; Frequency: 836.52 MHz;Duty Cycle: 1:1 
Medium parameters used : f = 836.52 MHz; σ = 0.954 mho/m; εr = 55.5; ρ = 1000 kg/m3  

Phantom section: Flat Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-09; Ambient Temp 22.2 ゜C; Tissue Temp: 21.9 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.44, 6.44, 6.44); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Left(TP1027); Type: SAM; Serial: TP1027  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Rear position - Middle.ch/Area Scan (7x11x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.882 mW/g 
 
Rear position - Middle.ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm 
Reference Value = 28.8 V/m; Power Drift = -0.128 dB 
Peak SAR (extrapolated) = 1.23 W/kg 
SAR(1 g) = 0.873 mW/g; SAR(10 g) = 0.588 mW/g 
Maximum value of SAR (measured) = 0.938 mW/g 

0 dB = 0.938mW/g



RFT 

Test Laboratory: RF Technologies Ltd. 

Mode: Body-worn, Rear, 777ch (848.37MHz) 

DUT: Cellular Phone; Type: CDMA CA007; Serial: SCAEN000302 

Communication System: CDMA2000 Cellular; Frequency: 848.37 MHz;Duty Cycle: 1:1 
Medium parameters used : f = 848.37 MHz; σ = 0.965 mho/m; εr = 55.4; ρ = 1000 kg/m3  

Phantom section: Flat Section  
Measurement Standard: DASY4 (High Precision Assessment) 

Test Date: 2011-02-09; Ambient Temp 22.2゜C; Tissue Temp: 21.8 ゜C 

DASY4 Configuration: 

 Probe: ET3DV6 - SN1563; ConvF(6.44, 6.44, 6.44); Calibrated: 2010/08/11  
 Sensor-Surface: 4mm (Mechanical Surface Detection)  
 Electronics: DAE3 Sn414; Calibrated: 2010/08/10  
 Phantom: SAM with CRP Left(TP1027); Type: SAM; Serial: TP1027  
 Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Rear position - High.ch/Area Scan (7x11x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 0.691 mW/g 
 
Rear position - High.ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm 
Reference Value = 25.9 V/m; Power Drift = -0.027 dB 
Peak SAR (extrapolated) = 0.940 W/kg 
SAR(1 g) = 0.685 mW/g; SAR(10 g) = 0.475 mW/g 
Maximum value of SAR (measured) = 0.726 mW/g 

0 dB = 0.726mW/g



 Date: February 23 2011 
Report No.: RY1102A23R1 
Model: CDMA CA007 
FCC ID: TYK-RAO1172 

 

RF Technologies Ltd.   
472, Nippa-cho, Kohoku-ku, Yokohama, 223-0057, Japan 
Telephone: +81+(0)45- 534-0645, FAX: +81+(0)45- 534-0646,  Web: http://www.rft.jp 
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Calibration Laboratory of

Schmid&Partner
Engineering AG
Zeughausstrasse 43,8004 Zurich,Swiセ eriand

Accredned by the swiss Accredttajon Service(SAS)

The Swiss Accreditation Service is one ofthe signatories to the EA

Muitiiatera:Agreement for the recognition of calibration certif:cates

client   RF Technology(PTT)

S SChWeize‖ scher Kalib百erdienst

C::::LT=』 11:‖背
S swiss calibraJon Service

Calibration date: August ll,2010

This cal bration certincate documents the traceability to national standards,which realize the physical units of measurements(SI)

The measurements and the uncertainties with conidence probability are given on the fo‖ owing pages and are part ofthe certincate

AIl cal bralons have been conducted in the closed laboratory facilty:environment temperature(22± 3)° C and humidttyく 70%

Calibralon Equipment used(M&TE cHlcal for calibralon)

Standards Cal Date(Certincate Scheduled Calibration

Calibralon procedure(S)

Power meter E4419B

Power sensor E4412A

Power sensor E4412A

Reference 3 dB Attenuator

Reference 20 dB Attenuator

Reference 30 dB Attenuator

Reference Probe ES3DV2

DAE4

Standards

GB41293874

MY41495277

MY41498087

SN:S5054(3c)

SN:S5086(20b)

SN:S5129(30b)

SN:3013

SN:660

1D#

ET3DV6‐ SN11563

QA CAL-01.v61QA CAL… 23.v3and QA CAL… 25,v2
Calibration procedure for dosirnetric E-leld probes

Accred■aJon No.:SCS 108

Certi綺

“
te No:ET3‐ 1563 Auglo

Apr-11

Apr-11

Ap卜 11

Mar-11

Mar-11

Mar-11

Dec-10

Apr-11

Scheduled Check

1-Apr-10(No 217-01136)

1-Apr-10(No 217-01136)

1-Apr-10(No 217-01136)

30-Mar-10(No 217-01159)

30-Ma卜 10(No 217-01161)

30-Mar-10(No 217-01160)

30-Dec-09(No ES3-3013_Dec09)

20-Apr-10(No DAE4-660_Apr10)

Check Date(in house

IBRAT10N CERTIFiCATE

RF generator HP 8648C

Network Analyzer H P 8753E

Calibrated by:

Approved by:

∪S3642U01700

∪S37390585

Name

C:audio Leubler

Kalia POkoVIC

4-Aug-99(n houSe check Oct-09)

18-Oct-01 on hOuse check Oct-09)

ln house check:Oct-11

1n house check:Oct1 0

ば俯 _

lssued:August 14,2010

This calibration certincate sha‖ not be reproduced exceptin fu‖ without written approval ofthe laboratory
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Calibration Laboratory of

Schmid&Partner
Engineettng AG
Zeughausstrasse 43,8004 Zurich,Switzer:and

Giossary:
TSL
NORMx,y,z
ConvF
DCP
CF
A,B,C
Polarization 9

POlanzatiOn S

S SChWeizenscher Kalibnerdienst

C::=:L習

=』
11∬爾

S swiss calibraJon Service

Accred■aJon No.:SCS 108Accredled by the Swiss Accredlalon Service(SAS)

The Swiss Accreditation Service is one ofthe signatories to the EA

Mu:ti:atera:Agreement for the recognition of caiibration certificates

tissue simulating llquld

sensitivity in free space

senslivly ln TSL/NORMx,y,z
diode compression point

crest factor(1/duty_cycle)Ofthe RF signal

modulation dependent‖ nearization parameters

Ψ「otation around probe axis

S rotalon around an axis thatis in the plane normalto probe axis(at measurement center),

ie,9=O is normalto probe axis

Calibration is Perforrned According to the Fo‖ owing Standards:
a) lEEE Std 1528-2003,“ IEEtt Recommended Practice for Determining the Peak Spatia卜 Averaged Specific

Absorplon Rate(SAR)in the Human Head from Wireless Communicalons Devicesi Measurement
Techniques",December 2003
b) lEC 62209-1,“ Procedure to measure the Specinc Absorption Rate(SAR)for hand¨ held devices used in close
proximity to the ear(frequency range of300 MHz to 3 GHz)",February 2005

Methods Applied and interpretation of Parameters:

N8目旅1携 :f棄襦;:ity属朧鴨宅讐ltllヨ 1:ξttltW『 Rgm支,じ lifl:t増胤F籠醒羊譜
d°‐

uncertainty inside ttSL(see be10W Cor7yF)

NORνのX,光 Z=NORん′x,光 z★ fre9υθηcy respοβse(see Frequency Response Chart)ThiS‖ nea‖ zalon is
irnplemented in DASY4 software versions laterthan 4 2 The uncertainty ofthe frequency response is included

in the stated uncertainty of ConvF

DCPx,y.zf DCP are numerical‖ nearization parameters assessed based on the data of power sweep vvith CW
signal(no unCertainty required)DCP does not depend on frequency nor media

スx,ス z∫ Bx,光 z∫ Cx,光 z,1/RX,光 Z:ハ,3,C are numeHca‖ inearization parameters assessed based on the data of
power sweep for specific modulation signa! The parameters do not depend on frequency nor media 1/R is the

maximum ca‖ bration range expressed in RMS vo!tage across the diode

Coη yF and BOυηdaγ Erecr Paramerersf Assessed in lat phantom using E-leld(or ttemperature Transfer
Standard for f≦ 800 MHz)and inSide waveguide using ana!ylca!le!d dist‖ butlons based on power

measurements forf>800 MHz The same setups are used for assessment ofthe parameters app‖ ed for

boundary compensation(alpha,depth)of WhiCh typical uncertainty va!ues are given tthese parameters are

used in DASY4 software to improve probe accuracy close to the boundary The sensitivity in ttSL corresponds

to NORMx,光 z★ CoryF whereby the uncertainty co「 responds to that given for Coη ソF A frequency dependent

COr7yF is used in DASY version 4.4 and higher which a‖ ows extending the validity from± 50 MHzto± 100
MHz
Spわ e″ca′たorropy ρD deybr′οη Fromたorroρ″:in a neld Oflow gradients realized using a lat phantom
exposed by a patch antenna

o  Sensor OrFser:丁 he sensor offset corresponds to the ofFset of virtual rneasurement center from the probe tip

(On prObe axis)No tolerance required

Certiflcate No:ET3-1563=Au910 Page 2 ofll



ET3DV6 SNl1563 August ll,2010

Probe E丁3DV6

SN:1563

Manufactured:          December l,2000
Last calibrated:         August 14,2009

Reca‖ brated:           August ll,2010

Calibrated for DASY/EASY Systems

(Note:non‐ compa」 ble wlh DASY2 system!)

Certincate No:ET3-1563_Au910                    Page 3 ofll



Basic Ca!ibration Parameters

Sensor X Sensor Y Sensor Z Jnc(k=2)

Norm(μ Vノ(V/m)2)A 2.06 214 165 ±101%

DCP(mV)B 976 950 98.0

ET3DV6 SN:1563 August ll,2010

DASYノEASY‐ Parameters of Probe:ET3DV6 SN:1563

丁he reported uncertainty of measurementis stated as the standard uncertainty of measurement multip‖ ed

by the coverage factor k=2,which for a normal distribution corresponds to a coverage probab‖ ity of

approxirnately 95%.

A The uncertainties of NormX,Y,Z do not affecttheピーleld uncertainty inslde TSL(see Pages 5 and 6)

B Numerical‖
nearization parameter:uncertainty not requ red

E unCertainty is determined uslng the maxlmum deviation from linear response applying recatangular dlstribution and ls expressed forthe square ofthe field value

Modulation Cal:bration Parameters

UID Communication System Name PAR Ａ

ｄＢ Ｖ

Ｂ

Ｂｕｄ

C Ｒ

Ｖ

Ｖ

ｍ

uncE
rk=2ヽ

10000 CW 00C X

Y

Z

000

000

000

000

000

000

10C

10C

10C

3000

3000

3000

±15%

Certincate No:ET3‐ 1563 Auglo Page 4 ofll



ET3DV6 SN:1563 August ll,2010

DASYノEASY‐ Parameters of Probe:E丁3DV6 SN:1563

Ca:ibration Parameter Deterrnined in Head Tissue Simu:ating Media

f[MHZI    Valid■ y[MHZIC Permittivitv    Conductivitv  ConvF X  ConvF Y  ConvF Z       A:pha   Depth unc(k=2)

835       ±50/± 100 415± 5%     090± 5%

400± 5%     1.40± 5%1900 ±50/± 100

C The validtty of± 100 MHz only appiesfor DASY v4 4 and higher(See Page 2)

and the uncertalnty for the indicated frequency band

6.57      657      657      032     256 ±110%

5.27     527     527     057    225 ±110%

The uncertainty is the RSS ofthe ConvF uncertainty at ca‖ brat on frequency

Certiflcate No:ET3-1563_Auglo Page 5 ofll



ET3DV6 SN:1563

835

1900

±50/± 100

±50/± 100

552± 5%

533± 5%

097± 5%

152± 5%

DASYノEASY‐ Parameters of Probe:ET3DV6 SN:1563

Calibration Parameter Determined in Body Tissue Sirnulating Media

f Cond ConvF X ConvF Y  ConvF Z

644      644      644

477     477     477

C The validity of± 100 MHz only app‖ esfor DASY v4 4 and higher(See Page 2)The unCertainty is the RSS ofthe ConvF uncertainty at ca‖ bralon frequency

and the uncertalnty forthe indicated frequency band

August ll,2010

Unc

271 ±110%

269 ±110%

Certincate No:E丁 3-1563=Au910 Page 6 ofll



ET3DV6 SN:1563 August ll,2010

Frequency Response of E‐ Field

(TEM‐Ce‖ :ifil10 EXX,Waveguide:R22)

Uncertainty of Frequency Response of E‐ field:± 6.3% (k=2)
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ET3DV6 SN:1563 August ll,2010

|

f=600 MHz,TEM ifil10EXX

0

Receiving Pattern(φ ),9=0°
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Uncertainty of Axiailsotropy Assessment:± 0.5%(k=2)
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ET3DV6 SN:1563

lE+06

lE+05

lE+04
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コ
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lE+00
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0001

Dynamic Range flSARhead)

(WaVeguide R22,f=1800 MHz)

0001      001       01        1
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Uncertainty of Linearity Assessment:± 0.6%(k=2)

August ll,2010
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ET3DV6 SN:1563 August ll,2010

Conversion Factor Assessment

Deviation from isotropy in HSL
Error(φ ,3),f=900 MHz
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Measurements
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ET3DV6 SN:1563

Other Probe Parameters

August ll,2010

Sensor Arrangement Triangulal

3onnector Angle(° ) Not applicable

Mechanical Surface Deteclon Mode enabled

Эpucal surface Detection「Иode enabled

Probe Overa‖ Length 337 mm

Probe Body Diameter 10 mm

Tip Length 10 mm

Tip Diameter 6.8mm

Drobe丁 ip to Sensor X Ca‖ bration Point 27mm

Drobe Tip to Sensor Y Ca‖ bration Point 27mm

Probe Tip to Sensor Z Calibralon Point 27 mm

Recommended Measurennent Distance from Surface 4mm

Certiflcate No:ET3‐ 1563_Aug10 Page ll ofll



Calibration Laboratory of

Schmid&Partner
Engineettng AG
Zeughausstrasse 43,8004 Zurich,Switzeriand

S SChWeize“ scher Kalib面 erdienst

C:∬ 見習
=』
T[眠]背

S swiss ca:ibra● on Service

Accredted by the Swiss Accred“ alon Service(SAS)

The Swiss Accreditation Service is one ofthe s:gnatOries to the EA

Muit‖ atera:Agreement forthe recognition of ca‖ bration certificates

c:ient   RF Techno:●gy.(Pπ).    ‐        ■

Accred■ a‖on No.:SCS 108

Ce●:,Cate tt D鮭3414 Auglo

CALIBRATIO‐N CERTllFICATE

Oblect DAE3‐ SD 000 D03 AA‐ SN:414

Cdibralon procedure(s)    QA CAL‐ 06.v22             
‐     |  ‐‐|  ・

Calibralon pЮ cedure forthё data aCqЧ 卜i“On‐el"tpniCS(DAE)

Calibralon date:           August 10,201o

This calibra」 on cenilcate dOcuments the traceability to nalonal standards,which realize the physical unts of measurements(Si)

The measurements and the uncertainties with∞ nfdence probability are given on the fb‖ owing pages and are part ofthe oertincate.

All calibralons have been∞ nducted in the closed laboratory facinty:environment temperature(22± 3)° C and humidityく 70%

Calibralon Equipment used(M&TE cnical fOr calibralon)

Pnmary Standards |ID# Cal Date(Certincate No) Scheduled Ca‖ bration

Keithley Mu‖ imeterType 2001   1SN:0810278      1‐Oct-09(No:9055)                OCt‐ 10

Se∞ndaryStandards      llD#         Check Date an house)            Schedded Check
Calibrator Box Vl l

ISEUMS006AB1004

07‐」un‐10(in hOuse check) !n house check:」 un‐ 11

Name

Dominique Steffen

Fin BomhoL

Function

Techniclan

lR&D Director

Signature

Calibrated by:

Approved by:

|,勲t岬

This calibration certincate sha‖ not be reproduced exceptin fu‖ without written approval of the laboratory

issued:August 17,2010

Certincate No:DAE3‐ 414 Auglo Page l of5



Ca:ibration Laboratory of

Schmid&Partner
Enginee百 ng AG
Zeughaussti・ asse 43,8004 Zurich,Switzeriand

Ｓ

Ｃ

Ｓ

SChWei2eriSCher Kalibrierdienst

Service suisse di6talonnage

Servizio svizzero di taratura

Swiss Calibration Service

Accredled by the Swiss Accreditalon SeⅣ ice(SAS)

The Swiss Accreditation Service is one ofthe signatories to the EA

Muit‖ aterai Agreement forthe recognition of ca‖ bration certi■ cates

Accred■ a“on No.:SCS 108

G:ossary
DAE             data acquisition electronics

Connector angle   information used in DASY system to align pЮ be sensor X to the Юbot

coordinate system.

Methods App:ied and:nterpretation of Parameters
●  DC yorfage MeasuremenI Ca‖ bration Factor assessed for use in DASY systern by
comparison with a ca‖ brated instrument traceable to national standards.The ngure given

corresponds to the fu‖ scale range ofthe voltmeterin the respective range.

●  COηηecror angre:The angle ofthe connectoris assessed measuring the angle rnechanica‖ y
by a toolinserted.Uncertainty is not required.

●  The fo‖ owing parameters as documented in the Appendix contain technicaiinforrnation as a
result frorn the perforrnance test and require no uncertainty.

o  DC yorrage Measuremenfと rirpea「町 l Verification of the Linearity at+10°/O and¨ 100/。 ofthe
norninal ca‖ bration voltage.lnfluence of offset voltage is included in this rneasurement.

●  CO“
“

Oη ′ηOde Sens′″rity:lnfluence of a positive or negative cornrnon rnode voltage on

the differential rneasurement.

・   Channeノ seρarallionflnluence of a voltage on the neighbor channels not subiecttO an
input voltage.

● ハD Con1/erer yaryes wirh rinpυ rs sゎOre“ values on the internal AD converter
corresponding to zeЮ  input voltage

.  rnpυ
`o″
ber Measure′ηenf:(Dutput voltage and statistical results over a large number of

zero voltage rneasurements.

.  rrpυr ottЮ r curren″ 丁ypical value forinformaJon;Maximum channelinput ofFset

currenti not considering the lnput resistance.

.  rnpυォresたrancer Typical value forinformaJon:DAE input resistance atthe connector,
during internal auto‐zeroing and during rneasurement.

● とOw Bafreryノvarm yorfager ttypical value forinformalon.Below this voLage,a battery
alarrn signalis generated.

・   POwer cOnsυmpriOnr Typical value forinformation.Supply currents in various operating
modes.

Certincate No:DAE3‐414=Auglo Page 2 of5



DC Voitage Measurement
A/D― Converter Reso:ulon nomina!

High Range:     lLSB=     6.lμ V,    fu‖ range=  ‐100...+300 mV
Low Range:      lLSB=     61nV,    fu‖ range=  ‐1.……..+3mV
DASY measurement parameters:Auto Zero Time:3 sec;Measu‖ ng lme:3 sec

Connector Angie

Ca‖ bratlon Factors X Y Z

H:gh Range 404.506± 0.1%(k=2) 404.411± 0.1% (k=2) 404.396± 0.1% (k=2)

Low Range 3.96206± 0.7% (k=2) 3.97642± 0.7%(k=2) 3.95539± 0,7%(k=2)

Connector Angle to be used in DASY system 326.0。 ±10

Certincate No:DAE3‐414 Aug10 Page 3 of5



Appendix

1.DC

2.Common mode sensi“ vity

3.Channel separation

time:3

VI Li

High Range Reading(μl崎 DifFerence(μ V) Error(%)

Channe:X   +input 199993.5 0.79 0.00

Channel X   +input 20000.51 0.41 0.00

Channel X   口input ‐19997.01 2.39 -0.01

Channel Y   +:nput 200003.8 2.66 0.00

Channel Y   +input 20002.38 2.38 0.01

Channel Y   Ⅱinput …19998.09 1.31 ‐0.01

Channel Z    +input 200010.8 0.35 0.00

Channel Z    +input 19998.31 ‐1.59 ‐0.01

Channel Z    ‐Input -19998.69 0.51 -0.00

Low Range Reading(μV) DifFerence(HV) Error(%)

Channel X   +input 2000.2 0.15 0.01

Channel X   +input 199.90 0.00 0.00

Channel X   Ⅱinput -200.36 0̈.16 0.08

Channel Y   +input 2000.0 0̈.21 -0.01

Channe:Y   +:nput 199.08 ‐0.92 ‐0.46

Channel Y   ‐input ‐201.29 ‐1.29 0.64

Channe:Z   +:nput 1999.7 …0.29 ‐0.01

Channe:Z    +input 198.58 ‐1.42 -0.71

Channel Z    Ⅱinput -201.33 -1.43 0.71

DASY measurement parameters:Auto Zero ttime:3 seC; :o sec

Common mode
input Voltage(mV)

High Range
Average Reading(HV)

Low Range
Average Reading(μ V)

Channel X 200 12.27 10.27

-200 9̈.06 ‐10.78

Channel Y 200 5.65 4.79

…200 ‐5.13 ‐5.94

Channei Z 200 …20.84 -21.30

-200 20.30 20.14

DASY measurement parameters:Auto Zero Time:3 sec;Measunn■ lme:3 sec

input Voltage(mV) Channe:X(ILV) Channel Y(μV) Channel Z(μ V)

Channel X 200 4.43 1.62

Channei Y 200 ‐2.38 ‐0.91

Channel Z 200 2.98 0.91

Certincate No:DAE3‐414 Auglo Page 4 of5



4. AD‐Converter Va:ues with inputs shorted
DASY

input OfFset Measurement
DASY measurement parameters:Auto Zero Time:3 seci Measunng Ome:3 sec

6.:nput OfFset Current
Nominallnput circuitry offset current on a‖ channels:く 25fA

7. input Resistance

8.

9.

measurement parameters:AutO Zero ttimei 3 secI Measurlno mmei 3 sec

High Range(LSB) Low Range(LSB)

Channe:X 16235 16570

Channel Y 15651 15321

Channel Z 15758 16681

OMΩ

Average(μ V) m:n.OfFset{μ V) max.OfFset(HVl
Std,Deviation

f直Vヽ

Channel X 1.74 0.52 2.23 0.26

Channel Y ‐0.40 ‐1.51 0.41 0.27

Channel Z ‐0.81 …2.12 0.07 0.36

values forinformation

ZeЮing(kOhm) Measuring〔MOhm)

Channel X 200 200

Channei Y 200 200

Channel Z 200 200

Low A:arm V values for inforrnation

Typica:va:ues Aiarm Level(VDC)

Supply ttt VCC) +7.9

Supp:y(Ⅲ VcC) ‐7.6

Power values for inforlnation

Typ:ca:va:ues Switched ofF(mA) Stand by(mA) Transmltting(mA)

Supply(+VcC) +O.01 +6 +14

Supp:y(・ VcC) -0.01 ‐8 -9

Certincate No:DAE3¨414=Auglo Page 5 of5



Schn■ ld&Partner Engilneering AG

Zeughausstrasse 43`8004 Zurich.S、 ャitzt― riand

Phone+41442459700′ Fax+41 /142459779
info@speag con,′ はtp″ wtiiW Speag conl

IMPORTANT NOTICE

USAGE OFTHE DAE3

The DAE unitis a de‖cate, high precision instrument and requires careful treatrnent by the user.There are no

serviceable parts inside the DAE.Specia!attention sha‖ be given to the fb‖ owing points:

Battery Exchange: The battery cover of the DA匡 3 unit is connected to a frag‖ e 3‐
pin battery connector.

Customeris responsib!e to app:y outmost caution notto bend or damage the connector when changing batteries.

shipping ofthe DAE:Before shipping the DAE to SPEAG forca‖ bration the customer sha‖ remove the batteries

訛lT亀抱&∫梶Ъ濯需鴇螺
・駆l島:地嵩#F情 :::‖ぶl摺‖

pttk縄
脇]」襦:思品tTttll

instrument is inside.

諦 :ltt「罵 毯 fL糧 譜 ∫』∬稚 ::凧 :[‖ :電岬 服 ff∴ 獅鰤 邸膜 割 :1:i潔 :な鷺 盤 ril出乳

accumulated in the E‐ stop. To prevent Estop fal!ure, Customer shan alwayS mount the probe to the DAE

carefu‖ y and keep the DAE unitin a non‐dusty environmentif not used for measurements.

RepJ「 Mh¨ pJ6釘 e perFormed a no e対 餞 cod d:糧
i:‖ll11]‖昴|ボ :[」[ll記離 著∬

'SPttAG ttseⅣ
es

the rightto charge for any repair especia‖ y if rough unpr(

踪 説 t:1り灘 :IToF]税 ξ鵬 :躯 思
al:∬
時 記』駅 :=漁 :響」認 鷲需 ■ |∬ ∬ :::悧 h#智:iぶ

in the corresponding con19uratiOn file.

irnportant Note:
Never attemptto grease or o:lthe E‐ stop assemb:y.Cleaning and readiuSting Ofthe E‐

stop assemb:yis a‖ owed by certified SPEAG personnel oniy and i● lart Ofthe annual

calibration procedure.

important Note:
To prevent damage ofthe DAE probe connector pins,use great care When instal:ing

rranty and calibratiOn is void ifthe DAE unitis disaSsembled partlylorfり ‖y bythe

probe to the DAE.Carefu‖ y connectthe probe、″ith the connector notch oriented in the

mating position.Avoid any rotational movement ofthelprObe bodylVersuS the DAE
while turning the iocking nut ofthe connector.The same care sha‖ be used when

disconnecting the probe from the DAE.

Schmid&Partner Engineering

TN BR0309121lBD DAE3.doc 11.12.2009



Ca!ibration Laboratory of

S c h m i d & P a r t n e r

Engineettng AG
Zeughausstrasse 43,8004 Zurich,Switzeriand

Accredited by the Swiss Accreditation SeⅣ ice(SAS)

The Swiss Accreditation service is one of the signatories to the EA

Mu:tiiatera:Agreement forthe recognition of ca:ibration certificates

client   RF Technologies(PTT)

S SChWeize」scher Kalib"erdienst

C ::χ l:LT滋 11][眠 ]背
S swiss calibraJon Service

Accred■a●on No.:SCS 108

Certiicate No: D835V2‐4d083Jug09

CALiBRAtt10N CERTIFiCATE

Oblect D835V2-SN:4d083

Ca:ibralon procedure(S)    QA CAL-05.v7

Ca‖bration procedure for dipole va‖dation kits

Calibralon date:           August 17,2009

Condilon ofthe calibrated item   ln To!erance

This calibralon cerllcate documents the traceabilty to nalonal standards,which realize the physical unts of measurements(SI)

The measurements and the uncertainties with confidence probab‖ ity are given on the fo‖oMЛng pages and are part ofthe certificate

A‖calibrajons have been conducted in the closed laboratory facility:environment temperature(22± 3)°C and humidityく 70%

Calibralon Equipment used(M&丁 E cnlcal fOr calibralon)

P面mary Standards |ID# Cal Date(Certincate No) Scheduled Calibration

Secondary Standards         lD#            Check Dat(

No 217-00898)                 Oct-09

No 217‐00898)                 Oct‐ 09

1No 217‐01025)                Ma「 10

1No 217‐01029)                Ma卜 10

No ES3-3205_」 un09)           Jun-10

No DAE4-601_Mar09)         Mar-lo

l(in hOuse)                       SCheduled Check

Power sensor HP 8481A

RF generator R&S SM丁 -06

Neい ork Analyzer HP 8753E

Calibrated by:

Approved by:

MY41092317      18-Oct‐ 02(in houSe check Oct-07)

100005              4-Aug_99(in houSe check Oct‐ 07)

US37390585 S4206   18-Oct-01(in hOuse check Oct-08)

Function

Laboratory Technician

Technical Manager

ln house checki Oct-09

1n house check:Oct‐09

in house check:Oct-09

Signature

:ssued:August 17,2009

Name

Jeton Kastrati

Kaua Pokovic

This calibration certificate sha‖not be reproduced exceptin fu‖ w thout vvritten approval of the laboratory
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Caiibration Laboratory of

Schmid&Partner

Enginee面ng AG
Zeughausstrasse 43,3004 Zurich,Switzeriand

Glossary:

TSL

ConvF

N/A

S SChWeizenscher Ka:ib面erdienst

C:講 |:LTtttl::眠]::
S swiss caiibration Service

Accred■a」on No.:SCS 108Accredlted by the Swiss Accreditalon Service(SAS)

The Swiss Accreditation Service is one ofthe signatories to the EA

Multi:ateral Agreement forthe recognition of ca‖ bration certificates

tissue sirrlulating liquid

sensI市ky in ttSL/NORM x,y,z

not app‖cable or not rneasured

Calibration is Perforrned According to the Fo‖ owing Standards:

a)IEEE Std 1528… 2003,“IEEE Recornrnended Practice for Determining the Peak Spatial―

Averaged Specric Absorpuon Rate(SAR)in the Human Head fЮ m VVireless

Cornrnunications Devices:Measurement Techniques",December 2003

b)IEC 62209-1,"Procedure to measure the Specric AbsorpJon Rate(SAR)for hand_held

devices used in close pЮximtty to the ear(frequency range of 300 MHzto 3 GHz)",

February 2005

c)Federal Communications Commission Office of Engineettng&Technology(FCC OET),

“Evaluating Compliance with FCC Guide‖ nes for Human Exposure to Radiofrequency

Electromagnetic Fields:Additionallnforrrlation for Evaluating Compliance of Mob‖ e and

Portable Devices with FCC Limits for Human ExpOsure to Radiofrequency Ernissions",

Supplement C(Edition 01‐ 01)to Bu‖ etin 65

Additional Documentation:

d)DASY4/5 System Handbook

Methods App:ied and interpretation of Parameters:

・  Measure′ηenf Cοndlillionsr Further deta‖s are ava‖able from the Va‖dation Report atthe end

of the certificate.A‖figures stated in the certificate are va‖d atthe frequency indlcated.

・  フ4nfenna Paramerers with Tsとr The dipole is rnounted with the spacerto positiOn its feed

point exactly below the center marking ofthe flat phantorrn section,with the arrns oriented

para‖elto the body axis.

・ Feed POわ frmpedance ancr Reはrnとοss「These parameters are measured wlh the dipole

positioned underthe liquid fi‖ed phantom.丁 he impedance stated is transforrned from the

measurement atthe SMA connectorto the feed point.The Return Loss ensureslow

reflected power.No uncertainty required.

.  Erecfrlica′Deray」 (Dne―way delay between the SMA connector and the antenna feed point.

No uncertainty required.

・  SAR′ ηeasυredr SAR measured atthe stated antenna input power.

o  SAR ηOrma〃 zed「SAR as rneasured,norrnalized to an input power of l VV atthe antenna

connector.

o  SAR for ηOηヴna′TSと ρaramerersr The rneasured TSL parameters are used to calculate the

nominal SAR resuL.

Certincate No:D835V2-4d083 Augo9 Page 2 of9



Measurement Conditions
DAS

Head TSL parameters
丁he

SAR result with Head TSL

4 Correclon to nominal丁
SL parameters according to d),chapter“ SAR Senstivnies"

Y COn tion.as far as not oiven on

DASY Version DASY5 V50

Extrapolation Advanced Extrapo!ation

Phantom Modular Flat Phantom V4 9

Distance Dipole Center‐ TSL 15 mm wnh spacer

Zoom Scan Reso:ution dx,dy,dz =5mm

Frequency 835 MHz± l MHz

fo‖owing parameters and calculatlons were

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.O°C 41.5 0.90 mho/m

Measured Head TSL parameters (220± 0.2)°C 41.2± 6% 0 90 mho′ m± 6%

Head TSL temperature during test (22.1± 02)° C

SAR averaged overl cm3(19)。 f Head TSL Condlion

SAR measured 250 mW input power 2.39 mVV/g

SAR normalized norma‖ zed to l υヽ 9.56 mVV/g

SAR for nominal Head TSL parameters l norrna‖zed to lVV 9.55 mW′ g± 17.00/0(k=2)

SAR averaged over10 cm3(10g)Of Head TSL condition

SAR measured 250 mW inputpower 1.56 mVV/9

SAR normalized normalized to lllV 6.24 mW/g

SAR for nominal Head TSL parameters l normalized to lllV 6.23 mWノ g± 16.5%(k=2)

Certincate No:D835V2-4d083_ハ ugo9 Page 3 of9



Body TSL parameters
丁he

SAR resultvvith Body TSL

2 correclon to nomina!TSL parameters according to d),chapter“
SAR Sensttivlies"

and ca!cu!ations were

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220° C 55.2 0 97 mho/m

Measured Body TSL parameters (220± 02)° C 534± 6% 0 99 mho′m± 6%

Body TSL temperature during test (225± 02)° C

SAR averaged overl cm3(lg)Of BOdy TSL Condilon

SAR measured 250 mVV input power 2 54 mVV/g

SAR normallzed norma:ized to lVV 10 2 mVVノ g

SAR for nominal Body TSL parameters 2 norma‖ zed to lllV 9,93 mWノ g± 17.0%(k=2)

SAR averaged over10 cm3(10g)Of BOdy TSL condltion

SAR measured 250 mVV input power 1 66 mVV/g

SAR normalized norma‖ zed to llA/ 6.64 mW/g

SAR for nominal Body TSL parameters 2 normalized to lVV 6.54 mWノ g± 16.5%(k=2)
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Appendix

Antenna Parameters with Head TSL

lrnpedance,transformed to feed point 52.OΩ-2 4jΩ

Return Loss -30.3 dB

Antenna Parameters with Body TSL

lrnpedance,transformed to feed point 48.6Ω-3 8jΩ

Return Loss -27 8 dB

Genera:Antenna Parameters and Design

Electrical Delay(One direction) 1.393 ns

Afterlong term use with 1 00VV radiated povver,only a s‖ghtvvarming ofthe dlpole nearthe feedpoint can be rneasured

丁he dipole is made of standard senlirigid coaxial cable tthe center conductor ofthe feeding:ine is directly connected to the

second arm ofthe dipole The antenna is therefore short―circuited for[)C―signals

No excessive force must be app‖ed to the dipole arms,because they might bend orthe soldered connections nearthe

feedpoint may be damaged

Additiona!EUT Data

Manufactured by SPEAG

Manufactured on October 1 7,2008

Certincate No:D835∨ 2‐4d083=Au909 Page 5 of9



DASY5 Validation Reportfor Head TSL

Date/Time:04.08.200913:20:01

Tcst Labor江o7:SPEAG,Zurich,Switzcrland

DUT:Dipole 835 ⅣIHz;Type:D835V2;Serial:D835V2… SN:4d083

Communicttion Systcm:CW… 835;Frcqucncy:835 MHz;Duty Cyclc:1:1

Mcdium:HSL 900 NIHz

Mcdiulll paramctcrs uscd:f=835 ⅣIHz;σ =0。911■lo/1n;εr=41.2;p=1000 kg/1113
Phantolll sCCtiOn:Flat Scction

Mcasurcmcnt Stalldttd:DASY5(IEEE/1EC)

DASY5 Conflguration:

●   Probc:ES3Dヽ /3-SN3205;ConvF(6.04,604,6.04);Calibratedi 26.06.2009

0   S c n s o r―Surねcc:3mm ( M c C h a n i c a l  S u r f a c c  D e t c c■on)

●   Electronics:DAE4 Sn601;Calibratcd:07.03.2009

C  Phantom:Flat Phantom 4.9L:]bpc:QD000P49AA:Serial:1001

0  Measurcmcnt SW:DASY5,V5.O Build i20;SEMCAD X Version 13.4 Build 45

Pin=250mW;dip=15mm/Zoom Scan(7x7x7)/Cube O:MCasurcmcnt grid:dx=5mm,d)に 5mm,
dz=5n■lll

Rcfcrence Valuc=57.3V/m;Power Dri食 =0.01l dB

Pcak SAR(extrapol江 ed)=3.58W/kg

SAR(lg)=2。 39 mW/g;SAR(10g)=1.56mヽ V/g

Maximum valuc ofSAR(mcasuК d)=2.78 mW/g
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O dB=2.78mWた
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irnpedance Measurement P!otfor Head TSL

4 白u3 2009 ■21■■:23

805.0000● 0‖ HzCH■  3■■

♯

Del

8●r

i tl F3

STARI E35.OE10 000‖ H=

■15■.99■,

/<

1[9

CH2

Cor

1ビ9

きTOP■ 035,130C100 EI‖ H=
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DASY5 Vaiidation RepOrtfor Body TSL

Dttc/Timc:17.08.200910:09:16

Tcst Laboratow:SPEAG,Zurich,Switzcrland

DUT:Dipole 835 ⅣlHz;Type:D835V2;Serial:D835V2‐ SN:4d083

Communication Systcm:CW;Frcqucncy:835 NIIHz;Duty Cyclc:1:1

Mcdium:ヽ 4SL900

Ⅳlcdiuln paramctcrs used:f=835 MIIz;σ =0.99 rnho/rll;8r=53.4;p=1000 kg/1n3

Phantolll sCCtiOn:Flat Scction

Mcasurcmcnt Standard:DASY5(IEEE/1EC)

DASY5 Conflguration:

o   P r o b c : E S 3 D V 3¨ SN3205 ; C o n v F ( 5 , 9 7 , 5 . 9 7 , 5 . 9 7 ) ; C a l i b r a t c d : 2 6 . 0 6 . 2 0 0 9

0  S e n s o卜 Surfac c : 3 m m ( M c C h a n i c a l  S u rねce Det e c t i o n )

●   Elcctronics:DAE4 Sn601;Calibratcd:07032009

0  Phantom:Flat Phantom 4.9L;Type:QD000P49AA;Scrial:1001

0  N4casurcmcnt S Vヽ:DASY5,V5.O Build 120;SEMCAD X Vcrsion 13.4 Build 45

Pin=250mW,d=15mm/Zoom Scan(7x7x7)/Cube O:Measurement gridi dx=5mm,dy=5mm,

dz=5nlln

Rcfcrcncc Valuc=56.2V/1n;Powcr Drift=0.017 dB

Pcak SAR(cxtrapolatcd)=3.77W/kg

SAR(lg)=2.54 mW/g;SAR(10g)=1・ 66 mW/g

Maximum valuc of SAR(mcasurcd)=2.95 mW/g

鑢 壼繊量ミ機、ヾ釜二ぷ
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irnpedance Measurement Piotfor Body TSL
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