PCTEST ENGINEERING LABORATORY, INC.
6660 — B Dobbin Road - Columbia, MD 21045 . USA
Telephone 410.290.6652 / Fax 410.290.6654
http://www.pctestlab.com (email: randy@pctestlab.com)
CERTIFICATE OF COMPLIANCE (SAR EVALUATION) . 4

APPLICANT NAME & ADDRESS: DATE & LOCATION OF TESTING:
Uniden Engineering Services Dates of Tests: October 15-22, 2003
216 John Street, P.O. Box 580 Test Report S/N: SAR.230924533-R1. AMW
Lake City, SC 92560-0580 Test Site: PCTEST Lab, Columbia MD
FCC ID: AMWUP717
APPLICANT: UNIDEN ENGINEERING SERVICES
EUT Type: 5.8 GHz Cordless Phone
Tx Frequency: 5741 — 5828 MHz
Rx Frequency: 5741 — 5828 MHz
Max. RF Output Power: 18.67 dBm EIRP (HS), 24.18 dBm EIRP (BASE)
Max. SAR Measurement: 0.099 W/kg Head SAR; 0.571 W/kg Body SAR;
Trade Name/Model(s): TRU8885
FCC Classification: FCC Part 15 Digital Transmission System (DTS)
FCC Rule Part(s): §2.1093; FCC/OET Bulletin 65 Supplement C [July 2001]
Application Type: Certification
Test Device Serial No.: identical prototype [S/N: 2]

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 Std. C95.1-1992 and had
been tested in accordance with the measurement procedures specified in FCC/OET Bulletin 65 Supplement C (2001)
and IEEE Std. 1528-200X (Draft 6.5, January 15, 2002).

| attest to the accuracy of data. All measurements reported herein were performed by me or were made under my
supervision and are correct to the best of my knowledge and belief. | assume full responsibility for the completeness of
these measurements and vouch for the qualifications of all persons taking them.

Grant Conditions: Output power is EIRP. This transmitter has been tested for SAR compliance for head and body-
worn configurations. SAR compliance for body-worn operating configurations is limited to the specific belt-clip tested
for this filing. Users must be informed of the operating requirements for satisfying body-worn RF exposure
compliance.

PCTEST certifies that no party to this application has been denied the FCC benefits pursuant to Section
5301 of the Anti-Drug Abuse Act of 1988, 21 U.S.C. 862.
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3. DASY4 E-FIELD PROBE SYSTEM

Probe Measurement System

The SAR measurements were conducted with the dosimetric probe ET3DVG6,
designed in the classical triangular configuration [7] (see Fig. 3.2) and optimized
for dosimetric evaluation. The probe is constructed using the thick film technique;
with printed resistive lines on ceramic substrates. The probe is equipped with an
optical multifiber line ending at the front of the probe tip (see Fig. 3.3). It is
connected to the EOC box on the robot arm and provides an automatic detection
of the phantom surface. Half of the fibers are connected to a pulsed infrared
transmitter, the other half to a synchronized receiver. As the probe approaches the
surface, the reflection from the surface produces a coupling from the transmitting to
the receiving fibers. This reflection increases first during the approach, reaches
maximum and then decreases. If the probe is flatly touching the surface, the
coupling is zero. The distance of the coupling maximum to the surface is
independent of the surface reflectivity and largely independent of the surface to
probe angle. The DASY4 software reads the reflection during a software approach
and looks for the maximum using a 2™ order fitting (see Fig.3.1). The approach is
stopped at reaching the maximum.

Figure 3.1 DAE System

Probe Specifications
Calibration: In air from 10 MHz to 6 GHz
In brain and muscle simulating tissue at

Frequencies of 150 MHz, 450 MHz, 835 MHz,
900 MHz, 1900MHz, 2450MHz, 5300MHz,

A-BEAM

& 5800MHz
Frequency: 10 MHz to > 6 GHz; Linearity: + 0.2 dB Figure 3.1 Triangular Probe
(30 MHz to 6 GHz) Configuration
Directivity: +0.2dB in HSL (rotation around probe axis)
+ 0.4 dB in HSL (rotation normal probe axis)
Dynamic: 5 :W/g to > 100 mW/g;
Range: Linearity: + 0.2 dB

Dimensions: Overall length: 330 mm

Tip length: 16 mm

Body diameter: 12 mm

Tip diameter: 3 mm

Distance from probe tip to dipole centers: 2 mm
Application: General dosimetry up to 6 GHz

Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms Figure 3.2 Probe
Thick-Film Technique
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5. PHANTOM & EQUIVALENT TISSUES

SAM Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a wooden
table. The shape of the shell is based on data from an anatomical study designed to
determine the maximum exposure in at least 90% of all users [11][12]. It enables the
dosimetric evaluation of left and right hand phone usage as well as body mounted usage
at the flat phantom region. A cover prevents the evaporation of the liquid. Reference
Figure 5.1 SAM Twin markings on the Phantom allow the complete setup of all predefined phantom positions
Phantom and measurement grids by manually teaching three points in the robot. (see Fig. 5.1)

Braln & Muscle Simulating Mixture Characterization

The brain and muscle mixtures consist of a viscous gel using hydroxethylcellullose (HEC) gelling
agent and saline solution (see Table 6.1). Preservation with a bacteriacide is added and visual
inspection is made to make sure air bubbles are not trapped during the mixing process. The
mixture is calibrated to obtain proper dielectric constant (permittivity) and conductivity of the
desired tissue. The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2
have been incorporated in the following table. Other head and body tissue parameters that
have not bee specified in P1528 are derived from the issue dielectric parameters computed from
the 4-Cole-Cole equations The mixture characterizations used for the brain and muscle tissue
simulating liquids are according to the data by C. Gabriel and G. Hartsgrove [13].(see Fig. 5.2)

Figure 5.2 Simulated

Tissue Table 5.1 Composition of the Brain & Muscle Tissue Equivalent Matter
SIMULATING TISSUE

INGREDIENTS 1900MHz Brain | 1900MHz Muscle | 5800MHz Brain | 5800MHz Muscle
Mixture Percentage

WATER 54.90 40.40 65.67 77.18
DGBE 44.92 0.000 6.120 9.690
SUGAR 0.000 58.00 0.000 0.000
SALT 0.180 0.500 0.000 0.000
BACTERIACIDE 0.000 0.100 0.000 0.000
HEC 0.000 1.000 0.000 0.000
Triton X-100 0.000 0.000 28.21 13.13
Dielectric Constant | Target 40.00 53.30 35.30 48.20
Conductivity (S/m) Target 1.400 1.520 5.270 6.000

Device Holder for Transmitters

In combination with the SAM Twin Phantom V4.0, the Mounting Device (see Fig. 5.2)
enables the rotation of the mounted transmitter in spherical coordinates whereby the
rotation point is the ear opening. The devices can be easily, accurately, and repeatably
be positioned according to the FCC specifications. The device holder can be locked at
different phantom locations (left head, right head, flat phantom).

* Note: A simulating human hand is not used due to the complex anatomical and geometrical
structure of the hand that may produce infinite number of configurations [12]. To produce the
worst-case condition (the hand absorbs antenna output power), the hand is omitted during the

. . tests.
Figure 5.2 Mounting
Device
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11. MEASUREMENT UNCERTAINTIES

a b c d e= f g h= i= k
f(d,k) cxfle cxgle
Uncertainty Tol. |Prob. Ci Ci 1-g 10-g
Component Sec. | (= %)| Dist. | Div. @1-9) (10 -9) 1] Ui Vi
(* %) (* %)
Measurement System
Probe Calibration E1.1 4.8 N 1 1 1 8.0 8.0 0
Axial Isotropy E1.2 4.7 R V3 0.7 0.7 1.9 1.9 00
Hemishperical Isotropy E1.2 9.6 R V3 0.7 0.7 3.9 3.9 00
Boundary Effect E1.3 1.0 R V3 1 1 0.6 0.6 o0
Linearity E14 | 4.7 R V3 1 1 2.7 2.7 00
System Detection Limits E15 1.0 R V3 1 1 0.6 0.6 00
Readout Electronics E1.6 1.0 N 1 1 1 1.0 1.0 0
Response Time E17 0.8 R V3 1 1 0.5 0.5 00
Integration Time E1.8 2.6 R V3 1 1 1.5 1.5 00
RF Ambient Conditions E5.1 3.0 R V3 1 1 1.7 1.7 00
Probe Positioner Mechanical Tolerance E5.2 0.4 R V3 1 1 0.2 0.2 )
Probe Positioning w/ respect to Phantom E5.3 2.9 R V3 1 1 1.7 1.7 0
Extrapolation, Interpolation & Integration E4.2 1.0 R V3 1 1 0.6 0.6 0
Algorithms for Max. SAR Evaluation
Test Sample Related
Test Sample Positioning E3.2.1] 2.9 N 1 1 1 2.9 2.9 145
Device Holder Uncertainty E3.1.1|] 3.6 N 1 1 1 3.6 3.6 5
Output Power Variation - SAR drift 5.6.2 1 5.0 R V3 1 1 2.9 2.9 00
measurement
Phantom & Tissue Parameters
Phantom Uncertainty (Shape & Thickness E2.1 4.0 R V3 1 1 2.3 2.3 )
tolerances)
Liquid Conductivity - deviation from E2.2 5.0 R V3 0.64 0.43 1.8 1.2 [
target values
Liquid Conductivity - measurement E2.2 25 N 1 0.64 0.43 1.6 1.1 ©
uncertainty
Liquid Permittivity - deviation from E2.2 5.0 R V3 0.6 0.5 1.7 1.4 ©
target values
Liquid Permittivity - measurement E2.2 2.5 N 1 0.6 0.5 1.5 1.2 0
uncertainty
Combined Standard Uncertainty (k=1) RSS 12.1 11.9
Expanded Uncertainty (k=2) 24.2 23.8
(95% CONFIDENCE LEVEL)
The above measurement uncertainties are according to IEEE Std. 1528-200x (Jan. 2002)
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