APPLICANT: MOTOROLA, INC. FCC ID: IHDT56AD1

Appendix 5

Dipole Characterization Certificate
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Schmid & Partner
Engineering AG

Zeughsusstrasse 43, B004 Zurich, Switzerland, Phons +41 1 245 97 00, Fax +41 1 245 27 79

Calibration Certificate

835 MHz System Validation Dipole

Type:

Serial Number:

Place of Calibration:

Date of Catibration: -

Catibration Interval:

Schmid & Partner Engineering AG hereby certifies, that this device has been calibrated on
the date indicated above. The-calibration-was performed in accordance with specifications
and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable to
international standards: In alt other-cases the standards of the Laboratory for EMF and
Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzerland have been applied.

Calibrated by:

Approved by:




Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 2458 97 79

DASY
Dipole Validation Kit
‘Type: D835V2

Serial: 420

Mamufactured:  December 23, 1999
Calibrated:  September 26, 2002



1. Measur n itions

The measurements were performed in the flat section of the SAM twin phantom filled with
head simulating solution of the following electrical parameters at 835 MHz:

Relative Dielectricity . 413 + 5%
Conductivity 0.88 mho/m +5%

The DASY System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 6.6
at 835 MHz) was used for the measurements.

The dipole was mounted on the smail tripod se-that the dipele feedpoint was positioned below
the center marking of the flat phantom section and the dipole was oriented parallel to the body
axis (the long side of the phantom). The standard measuring distance was 15mm from dipole
center to the solution surface. The included distance holder was used during measurements for
accurate distance positioning.

The coarse grid with a grid spacing of 20mm-was-aligned with the dipole. The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° turned probe orientations amd averaging.

The dipole input power (forward power) was 250mW £ 3 %. The results are normalized to
1W input power.

= rement with System
Standard SAR-measurements were performed according to the measurement conditions

described in section 1. The results (see figure supplied) have been normalized to a dipote input
power of 1 W {forward power). The resulting averaged SAR-values measured with the

dosimetric probe ET3DV6 SN:1507 and applying the worst-case extrapolation are:
averaged over 1 cm’® (1 g) of tissue: 9.68 mW/g
averaged over 10 em’ (10 g) of tissue: 6.24 mW/g

2.2 SAR Mesasurement with DASY4
Standard SAR—measurements were performed according fo the measurementcondi‘tions

power of IW (forward power} The resulnng averaged SAR-values measured with the
dosimetric-probe ET3DV6 SN:1507 and applying the advanced extrapolation are:

averaged over L.em® (1 g) of tissue: 9.08 mW/g

averaged over 10.cm’ (10 g) of tissue: 6.00 mW/g



3. ipole Im nee an m Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feedpoint are:

Electrical delay: 1.402 ns  (one direction)
Transmission factor: 0.986 {voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance
holder was in place during impedance measurements. -

Feedpoint impedance at 835 MHz: Re{Z} = 5060
Im {Z} = 54Q
Return Loss at 835 MHz -254dB
4. Modification

Small end caps (3 mm in length) made of Teflon have beemadded to-the-dipole arms by the
Client.

5. Hapdling

Do not apply excessive force to the dipole arms, because they might bend: Bending of the

dipole arms stresses the soldered connections near the feedpoint leading to a damage of the
dipole.

6. i

The dipole is nmade-of standard semirigid coaxial cable. The center conductor of the feeding
line is directly connected to the second arm of the dipole. The antenna is therefore short-
circuited for DC-signals.

7. Power Test

After long termruse with-100W- radiated-power; only & slight warming of the dipole near the
feedpoint can be measured.



09/26/02

Vahdatlon Dipole D835V2 SN420, d = 15 mm

Frequency: 835 MHz; Antenna ]rq}utPower 250 [mW] 5

:SAMf}nntOm.FlstSecuon,GndSpamng Dk =20.0, Dywzoo Dz=10.0

Probe; ET3DV6 - SNISOT ConyF(6.60,6.60,5. 60)u835bﬂ{?.,l]?.EF1523 835 MHz: ewossmotmg,uu 3 p=1.00 g/em?

Cubes(Z) Peak: 3.78 mW/g 4 0.03 dB, SAR (1g): 2.42 mngiO 03 dB, SAR (10g): 156 mW/g + 0.03 dB {Waorst-cage extrapolation)
Penetration depth: 12.2 (11.1, 13.5) [mm]
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SAR;, [mWig]
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Schmid & Partner Engineering, Zurich, Sw;tz:eﬂand



09/26/02

Validation Dipole D835V2 SN420, d = 15 mm

Frequency: 835 MHz, Antenna Input Power: 250 [mW] '

SAM Phantom; Flat Section; Grid Spacing: Dx = 20.0, Dy = 20,0, Dz = 10,0

Probe: ETIDVS - SN1507, c@vﬂssoﬁmsso}usasmrsmlszssssm o 7 0.88 mho/m g, = 41.3 p = 1.00 g/em?
Cubes (2): Peak: 3.35 mWig +0.03 dB, SAR(lg) 227 mWig+0.03 dB, SAR (10g): ].50 mWig + 0.03 dB, (Advmwdexu'qpoluuon)

Peumhondepth 132(123 13.7) [me]
Powerdrift; OUZGB

SAR,,, [mWig]

{ 2.50E+0

S;l_lmid & Partner Eng)}lmnp, Zunph, Switzerland
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interim Dipole Correlation Certificate

FCD-0359, Rev.001
Dipole Serial Number: { Last Calibration Date: |
Dipole Type (MHz): Calibration Due:

-Manufacturer’s Original Calibration Information-

Dipole to be correlated: [Serial Number: 250(TR)
' 12 SAR normalized to IW forward power (mW/g): £
Relative Dielectric:
Conductivity:

Probe Serial Number:
Forward Power:

1g SAR normalized to 1W forward power (mW/g):
Relative Dielectric:
Conductivity:
Probe Serial Number:
Forward Power:

-Correlation Methed Utilized- per DOI-1265
(select one)

By Similarity: f:

-Measured Date- ]
Probe S/N:.
Robot Cell #

(if required) (if required)
Secondary Standard (average of O-degree & 90-degree 1g cubes):

t:

(if required) (if reqnired)

-NEW Correlated Target-
1g SAR normalized to 1W forward power (mW/g):

Relative Dielectric:
_Conductivity:

Comments: ‘Secondary dipele measured +0.7% from primary dipole.




APPLICANT: MOTOROLA, INC. FCC ID: IHDT56AD1

Appendix 6

Measurement Uncertainty Budget

Exhibit 11 Page 18



APPLICANT: MOTOROLA, INC.

Uncertainty Budget for Device Under T est

FCC ID: IHDT56AD1

Measur ement System

Probe Calibration E21| 95 N 2.00 1 1 48 48 0

Axial Isotropy E22| 47 R 173 0.707 | 0.707 19 19 o

Spherical Isotropy E22| 96 R 173 0.707 | 0.707 39 39 0

Boundary Effect E23| 58 R 173 1 1 33 33 0

Linearity E24| 47 R 173 1 1 2.7 2.7 o0

System Detection Limits E25| 10 R 1.73 1 1 0.6 0.6 o

Readout Hectronics E26| 10 N 1.00 1 1 10 10 o0

Response Time E27| 08 R 173 1 1 05 0.5 0

Integration Time E28| 13 R 173 1 1 0.8 0.8 o

RF Ambient Conditions E61| 30 R 173 1 1 17 17 o

Probe Positioner M echanical

Tolerance E6.2| 03 R 173 1 1 0.2 0.2 o

Probe Positioning with respect to

Phantom Shell E63| 11 R 173 1 1 0.6 0.6 o

Extrapolation, interpolation and

Integration Algorithms for Max. SAR

Evaluation E5| 39 R 173 1 1 23 2.3 o0

Test sample Related

Test Sample Positioning E42| 36 N 1.00 1 1 3.6 3.6 29

Device Holder Uncertainty E41]| 28 N 1.00 1 1 2.8 2.8 8

QOutput Power Variation - SAR drift

measurement 6.62| 50 R 173 1 1 29 29 ©

Phantom and Tissue Par ameter s

Phantom Uncertainty (shape and

thickness tolerances) E31| 40 R 173 1 1 23 23 o

Liquid Conductivity - deviation from

target values E32| 50 R 173 0.64 | 043 18 12 o

Liquid Conductivity - measurement

uncertainty E33] 100 | R 173 064 | 043 37 25 0

Liquid Permittivity - deviation from

target values E32| 100 | R 173 06 | 049 35 2.8 o

Liquid Permittivity - measurement

uncertainty E33| 50 R 173 06 | 049 17 14 o0

Combined Standar d Uncer tainty RSS 11.72 11.09 1363

Expanded Uncer tai nty

(95% CONFIDENCE LEVEL) k=2 22.98 2175
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT56AD1

Uncertainty Budget for System Perfor mance Check (dipole & flat phantom

M easurement System

Probe Calibration E.2.1 9.5 N 2.00 1 1 4.8 4.8 ©
Axial |sotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical |sotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E.2.3 5.8 R 1.73 1 1 3.3 33 ®
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 B
System Detection Limits E.25 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 1.0 N 1.00 1 1 1.0 1.0 ®
Response Time E.2.7 0.0 R 1.73 1 1 0.0 0.0 ®
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions E.6.1 3.0 R 1.73 1 1 17 17 ©
Probe Positioner Mechanical

Tolerance E.6.2 0.3 R 1.73 1 1 0.2 0.2 ®
Probe Positioning with respect to

Phantom Shell E.6.3 1.1 R 1.73 1 1 0.6 0.6 ©
Extrapolation, interpolation and

Integration Algorithms for Max.

SAR Evauation E.5 39 R 1.73 1 1 2.3 2.3 ®
Dipole

Dipole Axisto Liguid Distance 8, E4.2 1.0 R 1.73 1 1 0.6 0.6 ©
Input Power and SAR Drift

M easurement 8,6.6.2 4.7 R 1.73 1 1 2.7 2.7 ©
Phantom and Tissue

Parameters

Phantom Uncertainty (shape and

thickness tolerances) E.3.1 4.0 R 1.73 1 1 2.3 2.3 ®
Liquid Conductivity - deviation

from target values E.3.2 5.0 R 173 | 0.64 | 043 18 1.2 ©
Liguid Conductivity -

measurement uncertainty E.3.3 10.0 R 173 | 0.64 | 043 3.7 25 ©
Liquid Permittivity - deviation

from target values E.3.2 10.0 R 173 | 06 | 049 35 2.8 ©
Liquid Permittivity -

measurement uncertainty E.3.3 5.0 R 173 | 06 | 0.49 17 14 ©
Combined Standard

Uncertainty RSS 10.16 | 9.43 | 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19.92 | 18.48
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT56AD1

Appendix 7

Photographs of the device under test
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT56AD1

Figure 7. Top View of Phone in Accessory.
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT56AD1

Figure 8. Separation Distance of 25 mm from Tip of Antenna to Flat Phantom and 8 mm from the bottom
of the clip when rotated +90° (Clockwise Direction)
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT56AD1

Figure 9. Separation Distance of 33 mm from Tip of Antenna to Flat Phantom and 10 mm from the bottom
of the clip when rotated 0°.
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT56AD1

@

Figure 10. Phone Against the Head (Front View)

Figure 11. Phone Against the Head (Back View)
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT56AD1

Figure 12. Phone Against the Head (15° Tilt) Front View

Figure 13. Phone Against the Head (15° Tilt) Back View
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