Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 2004 Zurich, Seitzeriand

Caondiion of the calbraled ftem

This calirabon salement documents raceabiity of MATE used i the calfiation procedures and confarmity of Sho protedures with the ERONEC
17035 intemaaficnal standad.

Al exlibiabons hive been condoscted in the closed laboratory faciity: mmﬂmimm—um:m.

Calbrafion Equipmant wed (MATE eriieal foar calibration)

Model Type ID# . Cal Dasn [Calibrated by, Certificaie Mo} Scheduled Cafibration
Perwest muter EPM E44158 GE41292874 2Apr-03 (METAS, Mo 2520250 Apr-04
Power sermor EAG12A4 MYA1485277 2-Apr-03 (METAS, No 252-0250) Bpr-04
Rutorence 20 08 Afteruator Sk 5086 (208) I-Apr-03 (METAS No. 251-0340 Agr-04
Fhike Process Calbeator Type 702 SN: 6285803 £-Sep-03 (Sinirel SCS Mo, E-030020) Sep-0d4
Pavear sarmer HP S421A MY410821 80 18-Sep-012 (Agient. Mo, 20020918) I house chack: Dt 03
RF penerator HP BEBAC US3642U01700 4-Aug-59 (SPEAG, In house chack Aug 02) in hotse check: Aug-05
Matwerk Anadyrer HP BTSIE US3T200585 18-Oct-01 {Aglent, Ma. 24DR1033101) In house chaclc Ot 03

This calkenSon cerficaie & Esued a5 an nermediate solon until e socreditabon process (hased on [SOIEC 17025 Internatonal Standard) for
Calbbration Laboratary of Schenid & Partmer Enginssing AG s completed.
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Probe ES3DVZ2

SN:3023

Manufactured: April 15, 2003
Last calibration: September 23, 2003

Calibrated for DASY Systems

{Moie: mon-compatible with DASY2 systam!)
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ES3DV2 SN:3023 September 23, 2003

DASY - Parameters of Probe: ES3DV2 SN:3023

Sensitivity in Free Space Diode Compression
MormX 0.85 uVI(Vim)’ DCP X 96 mV
NormY 0.94 pVIVIm) DCP Y 96 mV
MormZ 1.01 uVI(Vim)* DCP Z 9% mv

Sensitivity in Tissue Simulating Liquid

Head Q00 MHz = 41.5 £ 5% a = 0.97 £ 5% mho/m
Valid for f=E00-1000 MHz with Head Tissue Simulating Liguid according to EN 50351, P1528-200X
ConvF X 6.0 +95% (k=2) Boundary effect
ComdF Y B.0 +3.5% (k=2) Alnha 0.33
ComvF Z 6.0 +9.5% (k=2) Depth 1.66
Head 1800 MHz 5= 40.0 % 5% a = 1.40 £ 5% mho/m
walid for f=1710-1510 MHz with Head Tissue Simulating Liguld according to EN 50361, P1528-200X
ConvF X 4.9 +95%(k=2) Boundary effect:
ConvF Y 4.9 +9.5% (k=2 Alpha 0.23
ComvF Z 4.9 +9.5% (k=2) Depth 2.54

Boundary Effect

Head 900 MHz Typical SAR gradient: 5% per mm
Probe Tip lo Boundary 1 mm 2 mm
SARR [3%] Without Comection Alganthm 5.8 2.8
SAR,. [%] With Correction Algorithm 0.1 0.3
Head 1800 MHz Typical SAR gradient: 10 % per mm
Probe Tip to Boundary 1 mm 2 mm
SAR [%6] Without Comection Algarithm 7.7 47
SAR [%] With Comection Algorithm 0.1 0.3
Sensor Offset
Probe Tip to Sensor Center 2.0 mm
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ES3DV2 SN:3023 September 23, 2003

Receiving Pattern (¢ , 0 =0°

f =30 MHz, TEM cell ifif110 ‘ f= 100 MHz, TEM cell ifi110
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ES3DV2 SN:3023 September 23, 2003

| f=1800 MHz, WG R22 ‘ f= 2500 MHz, WG R22
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ES3DV2 SN:3023 September 23, 2003

Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide R22)
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ES3DV2Z SN:3023 September 23, 2005

Dynamic Range f(SARpain)
( Waveguide R22 )
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ES3DV2 SN:3023 September 23, 2003

Conversion Factor Assessment

f = 900 MHz, WG R (head) f= 1800 MHz, WG R22 (head)
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[ —— Apalytical ——S—Measuremels | | —.— Analytical —o—Measuremels
Head 900 MHz £= 41,5 £ 5% o = 0.97 £ 5% mho/m
Valid for f=800-1000 MHz with Head Tissue Simulating Liguid according to EN 50361, P1528-200X
ConvF X 6.0 =9.5% (k=2) Boundary effect:
ConvE ¥ 6.0 +9.5% (k=2) Alpha 0.33
ConvF Z 6.0 +9.5% (k=2) Depth 1.686
Head 1800 MHz £ = 40.0 £ 5% o= 1.40 £ 5% mho/m
Walid for f=1710-1510 MHz with Head Tissue Simulafing Liguid according to EN 50381, P1528-200X
Com'F X 4.9 +9.5% (=2) EBoundary effect:
ConvF Y 49 £95% (k=2) Alpha 0.23
ComwF 2 4.9 +95% (k=2) Depth 2.54
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ES3DV2 SN:3023 September 23, 2003

Conversion Factor Assessment

f =900 MHz, WG R3 (body) f= 1800 MHz, WG R22 (body)
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Body 900 MH=z £, = 55.0 £ 5% o= 1.05 £ 5% mho/m
Valid for f=800-1000 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C
CoanvF X 8.0 +95% (k=2) Boundary effect:
ComF ¥ 6.0 +9.5% (k=2) Alpha 0.43
ComvF Z 6.0 +985% (k=2) Depth 1.44
Body 1800 MHz ge= 53.3 £ 5% o= 1.52 £ 5% mhoim
valid for f=1710-1910 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. ©
ConvF X 4.5 +9.5% (k=2) Boundary effect:
ConvF ¥ 4.5 +95% (k=2) Alpha 0.26
ConvF Z 4.5 +95% (k=2) Depth 2.61
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ES3DV2 SN:3023

September 23, 2003

Conversion Factor Assessment
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f= 2450 MHz, WG R22 (head)
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‘ l —ea—Anatytical  —o—Measuremats | ‘ !

—8—Analytcal  —e—Measuremsis

Heacd 2450 MHz

= 39.225%

o= 1.80 % 5% mhao/m

valld for f=2400-2500 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X

ComiF X
CorvF ¥
ConvF 7

Body 2450 MHz

4.4 +95% (k=2)
4.4 +55% (k=Z)
4.4 +05% (k=2)

£, = 527 + 5%

Boundary effect:
Alpha 0.28
Depih 1.66

o = 1.95 % 5% mho/m

Valid for [=2400-2500 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. ©

ComE X
ComvF Y
ConvF £

4.1 +95% (k=2)
4.1 +9.5% (k=2)
4.1 £95% (k=2)
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Boundary effect
Alpha 0.35
Depth 1.84



ES3DVZ SN:3023

September 23, 2003

Conversion Factor Assessment

f= 5200 MHz, WG R5E (head)
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f= 5200 MHz, WG R58 (body)

00,0 -

20

40 50
z{mm]

—&— Analytical  —0—Measuramats |

Head 5200 MHz

po= 36.0 £ 5%

o = 4,66 £ 5% mhofm

Valid for I=4940-54560 MHz with Head Tissue Simulating Liquid aceording to OETES-Suppl

CanvF X,
ComF Y
CaonvF £

Body 5200 MHz

2.70 +168.6% (k=2)
2.70 +166% (k=2)
2.70 +16.6% (k=2)

= 480 £ 5%

Boundary effect
Alpha 0.75
Depth 1.45

o= 530 % 5% mhofm

Valid for F=4040-5450 MHz with Body Tissue Simulating Liquid according to OETES-SuppC

ConvF X
ConmvF Y
ConvF Z

1.82 +16.6% (k=2)
1.82 +16.6% (k=2)
1.82 +166% (x=2)
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Boundary effect
Alpha 0.90
Depth 1.70



ES3DV2 SN:3023 September 23, 2003

Conversion Factor Assessment

f = 5800 MHz, WG R58 (head) f= 5800 MHz, WG R58 (body)
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—8—fAnalytical —0—Messuremats | | —8— fnalytical — —&—Reasuramats | '
Head 5800 MHz g.m 353+ 5% o = 52T % 5% mho/m
Valid for f=4940-5460 MHz with Head Tissue Simulating Liguid acearding to OETES-Suppl
CorvF X 2.40 +16.6% (k=2} Boundary effect
ConvF Y 2.40 =1686% (k=2) Alpha 0.89
ConvF Z 2,40 116.8% (k=2) Depth 1.30
Body 5800 MHz g= 482 2 5% o= 6.0 £ 5% mho/m
Valid fior f=4340-5460 MHz with Body Tissue Simulating Liguid according to OETES-SuppC
ComvF X 1.50 =16.6% (k=2) Boundary effect
ConvF ¥ 1.50 1 16.6% (k=2) Alpha 1.01
ConvF Z 1.50 116.6% (k=2) Depth 1.85
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ES3DV2 SN:3023 September 23, 2003

Deviation from Isotropy in HSL
Error (6§ ), f = 900 MHz

Error [dB]
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