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Test Report: Dosimetric Assessment M easurementsfor the
Ericsson CF 768 GSM Telephone.

1. Introduction

In this test report, Specific Absorption Rate (SAR) measurements for the Ericsson CF
768 are presented. The measurements were conducted at the experimental dosimetry
chamber at Ericsson, Inc. in Research Triangle Park, North Carolina, USA. This report
describes the test procedures that were used and the test results that were recorded.

2. DeviceUnder Test (DUT)
Table 1 lists the parameters of the device under test.

Device Model CF 768

Serial Number UA200J8D7N

Antenna inductively-coupled
retractablel /2 whip

Mode GSM

Signal Modulation TDMA

Duty Cycle 1/8

Peak Power Nominal | 30 dBm

Freguency 1880 MHz

Table 1; Parameters of the device under test.

3. Measurement System

The measurements were made with the Dosimetric Assessment System, DASY/, from
Schmid & Partner AG (SPEAG) in Zurich, Switzerland [1]. This system was developed
by Professor Niels Kuster and his team at the Swiss Federal Institute of Technology
(ETH) in Zurich, Switzerland. The system uses the implantable E-field probe technique
to evaluate the SAR inside a phantom. The E-field is automatically scanned inside a
phantom head filled with a brain tissue simulating liquid. The positioning of the E-field
probe inside the phantom head is done by a high precision 6 axis robot. A computer is
used to control the robot and to collect the measured data.

Proprietary and Confidential



o
ERICSSON 5 Test Report: Dosimetric Assessment
Measurements for the Ericsson CF 768
GSM Telephone.
No

2(2)

Prepared (also subject responsible if other) [ [

EUS/TR/XR/P Mark Douglas 919-472-6334 EUS/TR/X-98:1368

Approved | Checked Date | Rev File

EUS/TR/X Mark Douglas MGD 1998-8-03 A

3.1 Specification of the E-Field probe
The following is a summary of the technical data for the E-field probe that was used for
the measurements:

Sensitivity in tissue simulating liquid: 1 m/g to 100 mWi/g
Linearity: <+0.2dB
Deviation from isotropy in tissue,

Normal to probe axis: +0.2dB

In al planes, all polarizations: +0.8dB
Spatial resolution of SAR measurements: <0.125cm’
Reproducibility of probe positioning: <+ 0.2mm

More information about the probeis givenin [2].

3.2 Brain tissue simulating liquid data

The constitutive parameters (relative permittivity, e, and conductivity, s) of the brain
tissue ssimulating liquid are according to data provided by C. Gabriel and presented in [3].
The liquid was prepared according to the recipe in [3], and its constitutive parameters
were verified using a dielectric probe kit and a Hewlett-Packard HP 8752C network
anayzer. The brain tissue simulating liquid used for the SAR measurementsiin this
report had constitutive parameter values at 1800 MHz as shown in Table 2.

Frequency (MHz) 1800
Relative permittivity, & 39.7
Conductivity, s (§m) 1.72

Table 2: Constitutive parameters of the brain tissue simulating liquid.

3.3 Calibration

The system is calibrated at fixed time intervals by the system supplier (SPEAG). The
calibration procedure and calibration data for the E-field probe and the data acquisition
electronics used in the SAR measurements are given in [2,4,5].

3.4 Measurement Uncertainty
The total measurement uncertainty is estimated to be + 20% [6].
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4. Test Procedure

The dosimetric assessment measurements are made according to the operating manual for
the DASY 3 system from SPEAG. The phone was supplied with a fully-charged battery
for the tests.

4.1 Positioning of the Device Under Test
The DUT is placed in a position against the phantom head that corresponds to the
intended or normal operating position, as defined in published guidelines[7]. The
normal position is a position that is convenient and provides good acoustic coupling. An
illustration of the position used for the measurementsis shownin[1]. It isdefined as
follows:
The center of the device ear piece is placed at the entrance of the auditory canal as
marked on the head phantom.
The reference line of the phone is defined to be the line (on the surface of the phone
case facing the phantom) which connects the center of the ear piece with the center of
the bottom of the case (typically near the microphone).
The reference line defined above shall lie in the reference plane defined by the
following three points: auditory canal openings of both ears and the center of the
closed mouth.
The intended use position is defined by an angle between the reference line of the
phone and the line connecting both auditory canal openings of 80°.

The device was tested on the right hand phantom (corresponding to the right side of the
head) and the left hand phantom. Results are presented for the left hand phantom
according to [7], as the SAR measurements for the right hand phantom were consistently
lower.

4.2 Peak SAR determination procedure

The E-field probe isfirst scanned in a coarse grid over alarge area inside the phantom
head, in order to locate the position of the maximum SAR. The size of the scanned
region is selected large enough to guarantee that all possible peak SAR areas are
included. Measurements are then taken in afine grid volume around the maximum SAR
vaue. The size of the cubical fine grid region is approximately 30 cm®. Numerical
interpolation and extrapolation are used to determine the SAR values between
measurement points in the cube and in the small region between the cube and the surface
of the shell phantom which cannot be reached with the E-field probe. The 1g and 10g
averaged SAR values are computed by shifting cubes with side lengths of 10 mm and
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21.5 mm, respectively, over the fine grid volume. The recorded peak SAR isthe
maximum value of al of the evaluated positions.

5. Test results

The SAR values of the three modes of the DUT (as given in Table 1) are shown in Table
3. The results shown are for the maximum SAR values averaged over 1g and 10g of
tissue.

Device | Antenna | Frequency | Peak Output | SAR 1g | SAR 10g
Position (MH2) Power (dBm) | (W/kQ) (W/kQ)
CF 768 | extended 1880 29.9 0.342 0.172
retracted 1880 29.9 0.725 0.373
Table 3: SAR measurement resultsfor the Ericsson CF 768 telephone.
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