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CALIBRATION CERTIFICATE

“

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

CD835V3 - SN: 1004

QA CAL-20.v4

Calibration procedure for dipoles in air

February 13, 2007

in Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
All calibrations have been conducted in the closed laboratory facility; environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration)

Primary Standards D& Cal Date (Calibrated by, Cedificate No.) Scheduled Calibration
DAE4 SN: 660 1-Mar-06 (SPEAG, No. DAE4-660_Mar06) Calibration, Mar-07
Probe ER3DVE SN 2336 27-Dec-06 (SPEAG, No. ER3-2336_Dec06) Calibration, Dec-07
Probe H3DVE SN: 6065 27-Dec-06 {SPEAG, No. H3-6065-Dec06) Calibration, Dec-07
Secondary Standards ID# Check Date (in house) Scheduled Check
Power meter EPM-4419B GB43310788 12-Aug-03 {SPEAG, in house check Oct-06) In house check: Oct-07
Power sensor HP 8481A MY41093312 10-Aug-03 {SPEAG, in house check Oct-06) In house check: Oct-08
Power sensar HP 8481A MY41093315 10-Aug-03 (SPEAG, in house check Oct-06}) In house check: Oct-08
Network Analyzer HP 8753E US37380585 18-Oct-01 {SPEAG, in house check Oct-06) In house check: Oc¢t-07
RF generator R&S SMT06 SN: 100005 26-Jul-04 (SPEAG, in house check Nov-05) In house check: Nov-07
Name Function Signature,
Calibrated by: Claudio Leubler Laboratory Technician A\
Approved by: Fin Bomholt Techrical Director -

This calibration certificate shall not be reproduced except in full without written approvat of the laboratory.

L

Issued: March 6, 2007
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1 Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.7 B53

DASY PP Version SEMCAD V1.8B172
Phantom HAC Test Arch SD HAC P01 BA, #1002
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy =5 mm area =20 x 180 mm
Frequency 835 MHz £ 1 MHz

Forward power at dipole connector 20.0 dBm =100mW

Input power drift <0.07 dB

2 Maximum Field values

H-field 10 mm above dipole surface condition interpolated maximum

Maximum measured 100 mW forward power 0.452 Afm
Uncertainty for H-field measurement: 8.2% (k=2)

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW forward power 161.7 V/im
Maximum measured above low end 100 mW forward power 158.3 Vim
Averaged maximum above arm 100 mW forward power 160.0 Vim

Uncertainty for E-field measurement: 12.8% (k=2)
3 Appendix

3.1 Antenna Parameters

Frequency Return Loss Impedance

800 MHz 16.8 dB (425-j11.2 ) Ohm
835 MHz 26.1dB {52.9 + i4.2) Ohm

900 MHz 15.6 dB {57.3-j16.4 ) Ohm
950 MHz 24.7 dB (45.3 +j2.9)Ohm

960 MHz 19.1 dB (517 +j11.2) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the enhanced
bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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3.3.2 DASY4 H-Field Result
Date/Time: 2/13/2007 10:40:13 AM
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: HAC-Dipole 835 MHz; Type: CD835V3; Serial: 1004
Communication System: CW; Frequency: 835 MHz;Dugy Cycle: 1:1
Medium: Air

Medium parameters used: ¢ = 0 mho/m, g, = 1; p = [ kg/m*
Phantom section: H Dipole Section

DASY4 Configuration:

e Probe: H3IDV6 - SN6065; : Calibrated: 12/27/2006

. Sensor-Surface: (Fix Surface)

. Electronics: DAE4 Sn660: Calibrated: 3/1/2006

. Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1002

. Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

H Scan - Sensor Center 10mm above CD835 Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.452 A/m

Probe Modulation Factor = 1.00

Reference Value = 0.479 A/m; Power Drift = 0.012 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Pcak H-field in A/m

Grid1 |Grid2 |Grid3
0.39310.408|0.380

Grid4 |4 |Gridé
0.4360.452(0.425

Grid7 |Grid8 |Grid9
0.3740.387(0.365

dB |
0.000

-4.42

. 8.84
A13.3

-17.7

-22.1

0dB=0452A/m
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3.3.3 DASY4 E-Field Result
Date'Time: 2/13/2007 2:25:30 PM
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: HAC-Dipole 835 MHz; Type: D835V3; Serial: 1004
Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: Air

Medium parameters used: ¢ = 0 mho/m, g = |; p = 1000 kg/m’
Phantom section: E Dipole Section

DASY4 Configuration:

] Probe: ER3DV6 - SN2336; ConvF(l, 1, 1); Calibrated: 12/27/2006

. Sensor-Surface: (Fix Surface)

) Electronics: DAE4 Sn660; Calibrated: 3/1/2006

. Phantom: HAC Test Arch 4.6; Type: SD HAC PO! BA; Serial: 1002

. Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

E Scan - Sensor Center i0mm above CD835 Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mimn

Maximum value of peak Total field = 161.7 V/m

Probe Modulation Factor = 1.00

Reference Value = 107.2 V/m; Power Drift = 0.001 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in Vim

Grid1 |Grid2 |Grid 3
153.21158.3|154.4

Grid4 fC 15 |Grid6
84.7 185.8 [82.6

Grid7 |Grid8 |Grid9
161.6|161.7|143.5

dB
0.000

-2.52

-5.04

-7.56

-10.1

-12.6

0dB=161.7V/m
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Accredited by the Swiss Federal Office of Metrology and Accreditation
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Nokia Salo TCC

CALIBRATION CERTIFICATE

Accreditation No.: SCS 108

Certificate No: CD1880V3-1003_Feb07

Object CD1880V3 - SN: 1003

Calibration procedure(s) QA CAL-20.v4
Calibration procedure for dipoles in air

Calibration date: February 12, 2007

Condition of the calibrated item In Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and hurnidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
DAE4 SN: 660 1-Mar-08 (SPEAG, No. DAE4-660_Mar06) Calipration, Mar-07
Probe ER3DV6G SN: 2336 27-Dec-06 (SPEAG, No. ER3-2336_Dec06}) Calibration, Dec-07
Probe H3DV6 SN: 6065 27-Dec-06 {SPEAG, No. H3-6065-Dec06) Calibration, Dec-07
Secondary Standards 1D # Check Date (in house) Scheduled Check
Power meter EPM-4419B GB43310788 12-Aug-03 (SPEAG, in house check Oct-06) In house check: Oct-07
Power sensor HP 8481A MY41093312 10-Aug-03 (SPEAG, in house check Oct-06) In house check: Oct-08
Power sensor HP 8481A MY41093315 10-Aug-03 (SPEAG, in house check Oct-06) In house check: Oct-08
Network Analyzer HP 8753E US37380585 18-0ct-01 (SPEAG, in house check Qct-06) In house check: Oct-07
RF generator R&S SMT06 SN: 100005 26-Jul-04 (SPEAG, in house check Nov-05) In house check: Nov-07
Narme Function Signaiure
Calibrated by: Mike Meili Laboratory Technician ~ :
Approved by: Fin Bomholt Technical Director / L y ‘

Issued: February 14, 2007

This calibration certificate shail not be reproduced except in full without written approval of the laboratory.
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1 Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.7 B53

DASY PP Version SEMCAD V1.8B172
Phantom HAC Test Arch SD HAC P01 BA, #1002
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy = 5 mm area = 20 x 90 mm

Frequency

1880 MHz + 1 MHz

Forward power at dipole connector

20.0 dBm = 100mW

Input power drift <0.05dB
2 Maximum Field vaiues
H-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured 100 mW forward power 0.452 Alm
Uncertainty for H-fteld-measurement: 8.2% (k=2)

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW forward power 130.9 V/im
Maximum measured above low end 100 mW forward power 126.7 Vim
Averaged maximum above arm 100 mW forward power 128.8 Vim

Uncertainty for E-field measurement; 12.8% (k=2)

3 Appendix

3.1 Antenna Parameters

Frequency Return Loss Impedance

1710 MHz 19.0 dB {(49.8+j11.3)Chm
1880 MHz 19.9dB {53.7+j9.9) Ohm
1900 MHz 19.8 dB {56.3+i9.0)0hm

1950 MHz 23.7dB {57.0—-j0.7 ) Ohm

2000 MHz 26.2 dB (454 +j0.7 ) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the

enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is

therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may
be damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure
that the internal matching network is not affected.

After fong term use with 40W radiated power, only a slight warming of the dipole near the feedpeint can be

measured.
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3.3.2 DASY4 H-Field Result

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1003

Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium: Air
Medium parameters used: ¢ = 0 mho/m, & = 1; p = | kg/m’
Phantom section: H Dipole Section
DASY4 Configuration;

Probe: H3DV6 - SN6065; ; Calibrated: 12/27/2006

Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn660; Calibrated: 3/1/2006

Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1002

Date/Time: 2/12/2007 4:55:48 PM

Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

H Scan - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.452 A/m
Probe Modulation Factor = 1.00

Reference Value = 0.476 A/m; Power Drift = 0.007 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak H-field in A/m

Grid 1| Grid 2 | Grid 3
0.392 10.419 | 0.404
Grid4f d5|Grid6
0.425 | .452 | 0.437
Grid 7 | Grid 8 | Grid 9
0.378 |0.401 |0.388
dB i
— 0.000
-=3.00
-6.00 P
!
\
-9.00 1
|
-12.0
=-15.0

0dB =0.4524/m
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3.3.3 DASY4 E-Field Result
Date/Time: 2/12/2007 2:59:33 PM

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1003

Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium: Air

Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m’
Phantom section: E Dipole Section

DASY4 Configuration:
e  Probe: ER3DV6 - SN2336; ConvF(l, 1, 1); Calibrated; 12/27/2006
¢  Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn660; Calibrated: 3/1/2006
o  Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1002
o  Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build [72

E Scan - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 130.9 V/m

Probe Modulation Factor = 1.00

Reference Value = 139.0 V/m; Power Drift = 0.015 dB

Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak E-field in V/m

Grid 1 | Grid 2 | Grid 3
126.8 | 130.9 11279
Grid 4 Grid &
86.2 1 {840
Grid 7| Grid 8 | Grid 9
123.9 1126.7 | 121.4

dB [ —
— 0.000

4-2.00

-4.00 |

-6.00 ‘

-8.00

-10.0

0dB=1309V/m
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