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Conversion Factor Assessment for EX3DV4 SN: 3576 for SMHz
TSL: Head

Frequency ConvF Uncertainty
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APPENDIX C — DIPOLE CALIBRATION CERTIFICATES

NCL CALIBRATION LABORATORIES

Calibration File No: DC-266
Project Number: BACL-CAL2450-3986

CERTIFICATE OF CALIBRATION

|t ig carified that the equipment ientified Ceiow has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using iranster standards traceable 1o MREMIS]

BACL Validation Dipola
Manufacturer: APREL Laboratonies
Part numbe: D-2450-5-1
Frequancy: 2450 MHz
Serial Ma: BCL-141

Customer Bay Area Compliance Laboratory

Calitrsted: 47 March 2005
Refeaged on: 4" March 2005

Released By ; | o { i

NCL caLisraTION LABORATORIES

51 SPECTRUS WAY Division of APREL Lab
NEPEAN, DNTARID TEL: (&13) B20-4088
CANADA K2R 1ES FAN (81X} B20-4162
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NCL Calibration Laboratories
Division of APREL Laboratories.

Conditions

Dipole BCL-141 was received from customer in goed condition for re-calibration,
SMA connector reguired cleaning prior to calibration

Ambient Temperature of the Laboratory: 22 °C +/-0.5°C
Temperature of the Tissue: 21 °C +/-0.5°C

We the undersigned attest that to the best of our knowledge the calibration of
this device has been accurately conducted and that all information contained
within this report has been reviewed for accuracy.

S S ]
b | cf (’

bl 7
(P E*MKIL"U"'.J"I

Stuart Nicol
Director Product Development

D. Brooks
Member of Engineering Staff
(Calibration Engineer)

This page has been reviewed for content and attested to by signature within this document
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NCL Calibration Laboratories
Division of APREL Labosatories.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user.

Mechanical Dimensions

Length: 51.5 mm
Height: 30.4 mm

Electrical Specification

SWR: 1.09Uta 138U
Return Loss: 275dBto-15.9dB
Impedance: 47.9 Q to 60.8 02

System Validation Results
Frequency [ 1 Gram [ 10 Gram | Peak
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This page has been reviewsd for content and attested fo by signature within this document.
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NCL Calibration Laboratories

Division of APREL Laboralories

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole BCL-141. The calibration routine consisted of a three-step process.
Step 1 was a mechanical verification of the dipole to ensure that it meets the
mechanical specifications. Step 2 was an Electrical Calibration for the Validation
Dipole, where the SWR, Impedance, and the Return loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-020 130
MHz to 26 GHz E-Field Probe Serial Number 212.

References

55|-TP-018-ALSAS Dipole Calibration Procedure

SSI-TP-016 Tissue Calibration Procedure

IEEE 1528 "Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Technigues”

Conditions

Dipole BCL-141 was received from customer in good condition for re-calibration,
SMA connector required cleaning prior to calibration,

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperature of the Tissue: 20°C +/- 0.5°C

This page has been reviewed for content and attested o by signature within this document
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NOCL Calibration Laboratories
Division of APREL Laboratories

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured | Measured |
__Length | Height Length | Height |
51.6mm_ | 30.4mm 596mm | 30.5mm

Tissue Validation

‘ Head Tissue 2450 MHz | Measurad

| Conductivity, o [Sim] | 180 |

This page has been reviewsd for content and attested o by signature within this document
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NCL Calibration Laboratories
Division of APREL Laboratories,

Electrical Calibration

i Test " Result |
S11RL | -27.5dBto-15.9dB
SWR | 1.09Uto 138U
Impedance | 47.9Qt060.80

The Following Graphs are the results as displayed on the Vector Network Analyzer.
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NCL Calibration Laboratories
Division of APREL Laboratones.
SWR
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MODEL: 702X
NCL Calibration Laboratories
Division of APREL Laboratories
Smith Chart Dipole Impedance
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NCL Calibration Laboratories
Division of APREL Laboratories

System Validation Results Using the Electrically C alibrated Dipole

“Head Tissue | 1 Gram | 10 Gram | Peak
quuenny | Above Fﬂd_?ﬂll'll
| 2450 MHz 531 | 244 | 10.18

Area Scan
¥ Auig {mm)

5629 I -10

582

3.768

W Axls{mm)
W) s

10

2841

0.947 20

S 20 -0 0 10 20

¥ Axis (mm)

This page has been reviewed for content and attested fo by signature within this document

Report #R0603233S-a.doc Page 60 of 197 SAR Evaluation Report




SpectraLink Corporation

MODEL: 702X

NCL Calibration Laboratories

Division of APREL Laboratories

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server

R:ANC L\Calibration Equipmentiinstrument List May 2004

This pape has been reviewed for content and altested to by signature within this document
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Calibration Laboratory of Aulrw,

Schmid & Partner S
Engineeri AG = =

z.M 23, 5004 Zurich, Switzsriand f«;ﬁg

Awadthdhymehip:Fa:laﬂﬂﬁwd Matrology and Accreditation
WMMWMisMHMWWmH
umlmhﬂmmmmmwﬂm

mmmmmmmnmmmmmmmmuwﬁ[m
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Al:ﬂbﬂiﬂﬁrmbmmmeummmﬁadubmamhd&,:mﬁmatwam(ﬂtlrtmdwndTllﬁa.

Calibration Equipment usad (MATE critical for calibration)

Primary Standanis D& Gﬂm(ﬂaﬁ‘atﬁb&,cﬂ'ﬁﬁw’bm.ﬂ Schaduled Calibration
Powser meter E44198 GB41283874 5-Apr-08 (METAS, Mo 251-0055T) Ape 0T

Power sensor E4412A MY 41405277 5-Apr-DE (METAS, Mo, 251-00557) AprOT

Power sansor E44124 MY41498087 5-Apr-DE (METAS, No. 251-00S57) Apr-OT

Reference 20 dB Atlsnuatar SN 55086 (200) 4-Apr-06 (METAS, No. 251-D0558) AprOT

FReference 10 dB Attenuator Sih: 50472 (10r) 11&!9—05{!&5”6, No 251-00488) Aug08

Reoference Probe EXI0WY SN: 3503 19-Mar-05 (SPEAG, No. EX3-3503_Mar0E) Mar-07

DAEA =M B0 15 Dec-05 ﬂEFEAE Heo. DF\EI—EN_DEd:E] Dec-08

Secondary Stendands 1o# Check Date (in house) Schaduled Check

RF generator R&S SMT-06 100005 M{M,hmmw In house check: Nov-0O7
Metwork Analhyzer HP B753E UsS3T390365 54208 1B—Dd-¢1{$P'EJ\G,i1MLHMM} In house check: Nov 03

Issuad: May 4, 2006

mmmmmmmmhmmmlmwdmw.

Cerificate Mo DEGHzVZ-1001_MayDs Fage 1ol 10
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Calibration Laboratory of S8, S Schwaizarischer Kalibrierdienst
Schmid & Partner % c Sorvice sultsa détalonnage
Engineering AG e s Servizio svizzaro di taratura
Zsughausstrasse 43, B004 Turich, Switzarland -a;_;;:-_{‘\_\y Swise Calibration Service
Accrecited by the Swiss Federal Office of Melrslogy and Accreditalion Accreditation No.: SCS 108

The Swiss Accraditation Servica is ena of the signalories to the: EA
Multilateral Agreement for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC Std 62200 Part 2, “Evaluation of Human Exposure to Radio Frequency Fields from
Handheld and Body-Mounted Wireless Communication Devices in the Frequency Range of
30 MHz to 6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to
determine the Specific Absorption Rate (SAR) for including accessories and multiple
transmitters”, Draft Version 0.9, Decemnber 2004

b) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
c) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
« Measurement Conditions: Further details are available from the Validation Report at the end
of the cartificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated Is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Flecirical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

e SAR measured: SAR measured at the stated antenna input power.

« SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

. SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: DSGHZV2-1001_May06 Page 2 of 10
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MODEL: 702X

Measurement Conditions

DASY system configuration, as far a5 not given on page 1.

AT

DASY Version DASYY
Extrapolation Advanced Exirapolation
Fhantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolution dx. dy =4.3 mm, dz =3 mm
roaercs S
Head TSL parameters at 5500 MHz
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 35.6 4 .98 mho/m
Maasured Head TSL paramelers (22.0 £0.2)°C 351 26% 4 B0 mhofm + 6 %
Head TSL temperature during test {21.7 =0.2)°C — -—
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 cm® {1 g) of Head TSL condition
SAR measured 250 mW input power 21.3mW/ig
SAR normalized normaliized to TW 852mW/g B
SAR for nominal Head TSL parametars ' normakzed o 1W B84.7 mW | g £19.9 % (k=2)

| SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measurad 250 mW inpul power 600 mW /g
SAR normalized normalized o 1W 240mW/g
SAR for nominal Head TSL parameters ' normalized to 1TW 238 mW [ g £18.5 % (k=2)

* Correction to nominal TSL paramaters according to c), chapter "SAR Sensiivities

Cortificate Mo: DSGHZV2-1001_MayD6
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