HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 214 T
Ambient Temperature: 21.6 C

Test Date: Apr. 26, 2013
Separation Distance 10 mm
Plot No. 7

DUT: LG-E467f; Type: bar; Serial: #1

Communication System: WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.99 mho/m; ¢, = 53.9; p = 1000 kg/m’
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(9.25, 9.25, 9.25); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

WCDMAR50 Body rear/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.748 mW/g

WCDMAS850 Body rear/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.73 V/m; Power Drift = 0.044 dB

Peak SAR (extrapolated) = 0.961 W/kg

SAR(1 g) = 0.705 mW/g; SAR(10 g) = 0.503 mW/g

Maximum value of SAR (measured) = 0.747 mW/g
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HCT

HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 220 T
Ambient Temperature: 22.2 C

Test Date: Apr. 28, 2013
Separation Distance 10 mm
Plot No. 8

DUT: LG-E467f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; 0 = 1.98 mho/m; ¢, = 53.1; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.14, 7.14, 7.14); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

WiFi2450 Body Rear 11b 1Mbps 6ch/Area Scan (71x111x1): Measurement grid: dx=12mm, dy=12mm

Maximum value of SAR (interpolated) = 0.100 mW/g

WiFi2450 Body Rear 11b 1Mbps 6¢ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 3.23 V/m; Power Drift = 0.000 dB

Peak SAR (extrapolated) = 0.200 W/kg

SAR(1 g) = 0.096 mW/g; SAR(10 g) = 0.044 mW/g

aximum value of SAR (measured) = 0.113 mW/g
R 1g/10g Averaged SAR

SAR; Zoom Scan'Value Along 2, X=3, Y=3
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013

Attachment 2. — Dipole Verification Plots
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 214 C

Test Date: Apr. 25, 2013

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 — SN:441

Communication System: CW,; Frequency: 835 MHz;Duty Cycle: 1:1 )

Medium parameters used: f = 835 MHz; 0 = 0.917 mho/m; ¢, = 40.4; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(9.3, 9.3, 9.3); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- Phantom: SAM 1800/1900 MHz; Type: SAM

Verification 835 MHz/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.06 mW/g

Verification 835 MHz/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.1 V/m; Power Drift = -0.034 dB

Peak SAR (extrapolated) = 1.45 W/kg

SAR(1 g) = 0.975 mW/g; SAR(10 g) = 0.640 mW/g

Maximum value of SAR (measured) = 1.05 mW/g

dB
0.o000
-2.12
-4.24
-b.36

-8.48

106 |
0dB =1.056mW/g
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 211 C

Test Date: Apr.26, 2013

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 — SN:441

Communication System: CW,; Frequency: 835 MHz;Duty Cycle: 1:1 )

Medium parameters used: f = 835 MHz; 0 = 0.989 mho/m; ¢, = 53.9; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(9.25, 9.25, 9.25); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Verification 835 MHz/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.05 mW/g

Verification 835 MHz/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.5 V/m; Power Drift = -0.006 dB

Peak SAR (extrapolated) = 1.43 W/kg

SAR(1 g) = 0.964 mW/g; SAR(10 g) = 0.629 mW/g

Maximum value of SAR (measured) = 1.04 mW/g

dB
0.o000
-2.12
-4.24
-b.36

-8.48

106 |
0dB =1.04mW/g
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013

B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 216 C

Test Date: Apr.27, 2013

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 — SN:5d032

Communication System: CW,; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: £ = 1900 MHz; o0 = 1.42 mho/m; ¢, = 39.5; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(8.22, 8.22, 8.22); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- Phantom: SAM 1800/1900 MHz; Type: SAM

Dipole 1900MHz Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.48 mW/g

Dipole 1900MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=bmm

Reference Value = 54.4 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 7.32 W/kg

SAR(1 g) = 3.8 mW/g; SAR(10 g) = 1.94 mW/g

Maximum value of SAR (measured) = 4.16 mW/g

dB
0.o000
-4.00
-8.00
-12.0
-16.0

-20.0

0 dB =4.16mW/g
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 216 C

Test Date: Apr.27, 2013

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 — SN:5d032

Communication System: CW,; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: £ = 1900 MHz; o = 1.55 mho/m; ¢, = 51.3; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(7.46, 7.46, 7.46); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Verification 1900 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 5.99 mW/g

Verification 1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 40.7 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 8.26 W/kg

SAR(1 g) = 4.03 mW/g; SAR(10 g) = 1.9 mW/g

Maximum value of SAR (measured) = 4.55 mW/g

dB
0.o000
-3.68
-f.36
-11.0

-14.7

-18.4

0 dB = 4.55mW/g
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013

B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mwW (20 dBm)
Liquid Temp: 220°C

Test Date: Apr.28, 2013

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 — SN:xxx

Communication System: CW,; Frequency: 2450 MHz;Duty Cycle: 1:1 )

Medium parameters used: f = 2450 MHz; 0 = 1.81 mho/m; ¢, = 39.4; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.43, 7.43, 7.43); Calibrated: 2013-03-18
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

- Phantom: 835/900 Phamtom ; Type: SAM

Verification 2450MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.30 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.6 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 11.8 W/kg

SAR(1 g) = 5.24 mW/g; SAR(10 g) = 2.33 mW/g

Maximum value of SAR (measured) = 8.29 mW/g

dB
0.o000
-4.90
-9.80
-14.7
-19.6

-24.5

0 dB =8.29mW/g
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013

B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mwW (20 dBm)
Liquid Temp: 220°C

Test Date: Apr.28, 2013

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 — SN:xxx

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; o = 2.01 mho/m; ¢, = 53.3; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.14, 7.14, 7.14); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

Verification 2450MHz/Area Scan (81x71x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 5.78 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.4 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 10.6 W/kg

SAR(1 g) = 5.05 mW/g; SAR(10 g) = 2.34 mW/g

Maximum value of SAR (measured) = 5.74 mW/g

dB
0.o000
-4.38
-8.76
-131

-17.5

-21.9
0 dB =5.74mW/g
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013

Attachment 3. — Probe Calibration Data
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Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

Calibration Laboratory of s Schwelzorischee Kalibosarianat

Schmid & Partner % g Service sulsse ("dalonnage
Engineering AG Ty g Bervirio svicrero di taraturs

Zeughausstrasse 41, BI04 Zurich, Switzerand % @,f Swiss Callbration Servies

Actredited by the Swies Accredintion Servios (SAS) Accreditation No.: SCS 108

Tha Swiss Accreditation Service s one of tha signatories to the EA

Muttitatersl Agresment for the recognition of calibeation certificates

Glossary:

TSL tissue simulating bguid

NORMx,y.2 sensitivity in free space

ConvF sensitivity In TSL / NORMx,y.2

DCP diode comprassion point

CF crest factor (Vduty_cycle) of the RF signal

A BC modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8§ 3 rotation around an axis that is in the plane normal to probe axis (al measurament canter),

@, i = 0 s normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining tha Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

b) IEC 62200-1, “Procedura o measura the Spedific Absorption Rate (SAR) for hand-held devices used In close
proximity to the ear {frequency range of 300 MHz to 3 GHz)", February 2005

Mcthods Applied and Interpretation of Parameters:

NORMx.y,z: Assessed for E-field polarization & = 0 (f < 800 MHz in TEM-call; F> 1800 MHz: R22 waveguide).
NORMx,y,z ars only Intermediate values, |.o., the uncertainties of NORMx,y,z does not affect the E* “fold
uncertainty Inside TSL (see below ConvF).

o NORM(lix,y.z = NORMx.y,2 * Irequency_respanse (see Fraquency Response Chart). This linearization |s
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
In the stated uncectainty of ConvF

* DCPyx,y,z: DCP are numerical linearization parameters assessed based on the dala of power sweep with CW
signal (no uncenainty required). DCP does not depend on frequency nor media.

e PAR:PAR s the Peak 10 Average Ratio that is not calibrated but determined based on the signal
characterisiics

e Axy.z Beyz Cry.z VRxy.z A, B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modutation signal. The parameters do not depend on fraquency nor media. VR is the
maximum calibration range expressed in RMS vollage across the diode.

= ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < B00 MHz) and inside waveguide using analytical fisid distributions based on power
measurements for f > 800 MHz The same setups are used for sssassment of the paramelaers applied for
poundary compansation [alpha, depth) of which typical uncertsinty vaiues are given. These parometers are

tnOASYdsoﬂwarebnnorwcprobomtcycbsaloMboundmy The sansitivity in TS comesponds

10 NORMY.y.z * CanvF whareby the uncertainty corresponds to that given for CanvF. A frequency dependent
CaonvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to + 100
MHz.

« Spherical Isatropy (30 deviation from isotropy): in a field of low gradients realized using a fiat phantom
exposed by & patoh antenna,

« Sensor Offset The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required
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Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EX3DV4 — 8N 3863 July 13, 2012

Probe EX3DV4

SN:3863

Manufactured: February 2, 2012
Calibrated: July 13, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatibie with DASY2 systeml)

Cartificato No; EX3-3863_Ju12 Page 3 of 11
HCT CO,, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 83 of 127

TEL: +82 31 645 6300  FAX: +82 31 645 6401 www.hct.co.kr



HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EX30V4a- SN:30863 July 13, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

) Sensor X Sensor Y Sensoc Z Unc (k=2)
Norm (uV/(Vim)')" 0.36 {03 045 2101 %
DCP (m\)" - 103.0 100.8 98.8 -

Modulation Calibration Parameters

T | Communication System Name PAR | A 1 B c | VR Unc'
l 48 a8 dB mv | (k=2)
B CW 000 | X | 000 0.00 100 | 1383 | #22%
I Y | 000 | 000 | 100 | 1343
Z | 000 000 | 100 | 1188

The reportad uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncenainties of NormX. Y. 2 da rot sffect the £"-fekd uncortaicty imside TSL (vee Pages 5 and 6)

¥ Numencal Iosarzation poraneter untertarty N0t required

" Lacerainty u determimed using P max devation hom lnsas responss applying rectangulisr Setnbubion and & exgressed K e nguars of the
Feid volue
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EXI0VA- SN3563 July 13, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth Unct,
(MH2)® | Pormittivity" istm)" ConvFX | ConvFY | ConwFZ | Alpha | (mm) (k=2)

750 419 0.89 9.53 9.53 053 | 048 | 080 | £120%
835 415 0.90 9.30 9.30 9.30 073 | 0863 £120%
200 415 0.97 8.86 596 B.96 0.25 120 | 2120% |
1750 40.1 147 8.46 846 B8.46 010 | 080 £12.0%
1900 40.0 1.40 8.22 8.22 822 079 | 058 | +120%
1950 40.0 1,40 7.79 7.79 7.79 0.25 102 | £120%
2450 39.2 1,80 7.19 7.19 7.19 0,49 074 | £120%
5200 38.0 4.68 4.96 4.96 496 0.40 180 | +131%
5300 35.9 4.78 479 470 479 | 038 | 180 | s131%
5500 356 4.96 4.66 4.66 4.66 040 | 180 | £131%
5600 355 5.07 4,56 4.56 4 56 038 | 180 | 2131% |
5800 353 527 481 4.61 4.61 040 | 180 | 2131 %

¥ Frequency validity of & 100 MHz only spgles for DASY wa 4 and tigher (ses Page Z), stse & & reairkiod 1o + 50 M-z Tho uncedanty & the ASS
of tve ConvF uncartaety al calbeation froquancy B i uncecivity for the indicatnd faguency band

" Al freguencies below 3 GH. 1he valdaty of tissue porameters (¢ and o) can Do rolossd 10 = 106 If hquid compensation fomuls s apuled 10
measuned SAR viues. Af frequencies above 3 GHz, the vaidty of tissue pavamalens (« And o) & restnciad to + 5% The ancanainty |s the RSS of
e ConvF uncenpinty dor ndicatod target tsaun pararmulisen.
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EXA0V4A- SN 63 July 13, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conduﬂlvlly Depth Unct. |
f(MH2)© | Permittivity” (Sim)* ConvFX | ConvFY | ConvFZ | Alpha | (mm) | (k=2) |
750 555 0,96 8.35 9,35 9.35 0.28 1.11 2120 %
835 56.2 0.97 9.25 825 925 037 | o 2£12.0%
1750 534 1.49 7.80 7.80 7.80 0.42 0.86 *12.0%
1800 533 1,52 746 7.46 748 | 024 119 | 2120%
2450 52.7 1.95 7.00 7.00 7.00 0.80 0.50 £120%
5200 ag.0 5.30 4.36 435 435 045 | 190 £13.1%
5300 48.9 542 4.10 410 410 048 | 180 +13.1%
5500 48.6 565 3.81 391 s 0.50 1.80 £131 % }
| 5600 |  a48s 577 | 366 3166 366 | 055 | 190 | £131% |

5800 482 500 | 2Bt 381 31 0.58 1.0 +131% \

© Praguency vaidity of » ‘mmcawmummmsvnamm(umz) wea It resincied 1t = 50 MHe. The uncenamty W (he RSS
o‘m(}omfwomumyuwmmmhwwm Y y

* AL freguencios befow 3 GHz, m-numlyu(hnupam-(cm'v)mhcnmwn 10% # Sl compengution emaile & apgsod 1o
msasured SAR valuen. Al reguencies 3bawe 3 GHx, the validity of basue parametars (v 809 o) Is Testricted 10 2 5% Tha uncedasty i e RSS of
Ihe Com™ uncentanty lor ndeated target insue panmmsines
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013
E A63
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
‘? * . ’,‘;_32. s ::A _____ ..:
Rell [1]
. 1) £y L3]
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Cortificals Na: EX3-366.4 ge ! 1
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

Dynamic Range f(SAR}caq)

(TEM cell , f =900 MHz)

Input 5

not Compensated compensated

el R B T —————

Eror [dB}

10%
SAR [mW/em3)
. | %

4 compansated HTRentated

Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EX30V4- SN:3883 July 13, 2012

Conversion Factor Assessment

f= B35 MH2 WGLS RS (H_conv) = 1800 MiHz WGLS R22 (H_comvf)
ar
"
1
ol \ .
\I

- S § m
.. : |
= T "
2 3 !

" {

0

o8

0 5 3 : it

~ ] . t. - ’ s - al = n -~ " -~
b Ao
) Al . L

avie e e ereoey

Deviation from Isotropy in Liquid
Error ($, 9), f = 900 MHz

<10 <08 06 04 02 00 02 04 08 OB 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EXI0VA- SN 3382 July 132012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

Sensor Arrangement Triangular |
Connector Angte (") 110 |
Mechanical Surface Detection Moda enabled |
"Optical Surface Detection Mode disablod "
Probe Overall Lengih 337 mm
“Probe Body Diamelter - | 10mm
Tip Length 8 mm
Tip Dsametes 25 mm
“Probe Tip to Sensar X Casbration Point 1mm
| Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Paoint 1 mm
Recommended Measurement Dstance from Surface 2 mm
Casuficats No: EX3-3863_ 212 Pago 11 of 11
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

Accrodited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Secvice is one of the signatories to the EA
Mudtiateral Agreement for the recognition of calibration certificates

Glossary;

TSL tissue simulating liquid

NORMx.y 2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

CF crest factor (1/duty_cycie) of the RF signal

A B CD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization & # rotation around an axis that is in the plane normal to probe axis {at measurement center),

Le, & =0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) [IEEE Std 1528-2003, "IEEE Recommendad Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, December 2003

b) IEC 62209-1, "Procedure to measure the Speciic Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMx.yz: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguids),
NORMzx,y.z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

o NORM(Nx.y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). Thig lingarization is
implemented in DASY4 software versions kater than 4.2. The uncertainty of the fraquency response is included
in the stated uncertainty of ConvF.

» DCPx,y.z: DCP are numerical inearization parameters assessed based on the data of power sweep with CW
signal (no uncentainty required). DCP does not depend on frequency nor media.

o PAR: PAR is the Paak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bxy2 Cxyz Dxyx VRxyz A 8, C D are numerical inearization parameters assassed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum cakbration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundaty compensation (alpha, depth) of which typical uncertsinty values are given. These paramelers are
used in DASY4 software 1o improve probe accuracy close 1o the boundary. The sensdivity in TSL corresponds
to NORMx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used In DASY version 4.4 and higher which asows extending the validity from = 50 MHz to + 100
MHz.

o Spherical isotropy (3D deviation from isolropy)- in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

o Sansor Offset: The sensor offset corresponds to the offset of virtual measurement canter from the probe tip
(on probe axis). No tolerance required
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EX30DV4 - 8N:3003 March 18, 2013

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Calibrated: March 18, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatibie with DASY2 system!)
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EX30V4- SN:3903 March 18, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVAVIm)Y 0.52 0.48 0.53 +101%
DCP (mV)" 98.8 103.2 100.1
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unc'
o8 dB vV da mV (k=2)
0 cw X1 00 | 00 | 10 | 000 | 1290 | 435%
Y 0.0 0.0 1.0 122.0
Z 00 0,0 10 1247

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%,

* The uncenainties of NormiXCY,Z do not aifect the E™-fiskd unceainty nside TSL (see Pages 5 and 6)

¥ Numerical lnearzotion carameter. uncensinty not required

¥ Uncartainty i detarmined using the max. deviation from fineer response applying rectanguier distréution and i expressed for the square of the
Bk value
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EX30V4- SN:3903 March 18, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

| f(MH) € nﬁ%' c«('dm ConvF X | ConvFY | ConvFZ | Alphs m m
450 43.5 0.87 10.72 10.72 1072 | 015 | 168 | +2134%
750 418 0.89 10.21 10.21 10.21 0.21 128 | £120%
835 415 0.90 9.87 9.87 9.87 028 | 107 | 2120%
900 41.5 0.97 9.77 9.77 9.77 017 | 166 | 2120%
1450 40.5 1.20 8.59 8.59 8,58 018 | 176 | +120%
1750 40.1 1.37 8.60 8.60 8.60 061 | 067 | +120%
1900 40.0 1.40 8.30 8.30 8.30 045 | 076 | +£120%
1950 40.0 1.40 8.10 8.10 8.10 030 | 080 | £120%

2450 39.2 1.80 7.43 7.43 743 033 | 085 | 2120%
2600 39.0 1.96 7.23 7.23 7.23 031 | 095 | +120%
5200 36.0 4.66 4.79 4.79 479 040 | 180 | £131%
5300 35.9 4.76 4.60 4.60 4.60 040 | 180 | £131%
5500 358 4.96 4.48 449 449 045 | 180 | #131%
5600 355 5.07 446 446 448 040 | 180 | £131%
5800 35.3 5.27 414 414 4.14 045 | 180 | +131%

‘memanyd:twwmmvuwvnnmmtmmzymunmwewmmmnmnss
dmCowFquty casbeation fr y and the y band

" At frequencies below 3 Gz, lmuﬂydmwm(twe)mb-_mdlo 10$"wwuaﬂm¢mmnswplmn
Mmeusured SAR volues. Al Fequencies above 3 GHE. the vilidity of tssue parameters (z and o) is restnicled 10 ¢ 5% The uncenainty is tha RSS of

the ConvF uncortainty for indicated target Lssus parameters
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HCTCoLTD
Report No.:  HCTA1305FS03 FCCID: ZNFE467F Date of Issue: May. 15, 2013
EX3DVA- SN:3903 March 18, 2013
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Calibration Parameter Determined in Body Tissue Simulating Media
1 (MHz) © P.Ru:mmn';ﬂ e (Stm)” ConvF X | ConvFY | ComvFZ | Alpha m l(:n-cz'i
450 56.7 0.94 11.20 11.20 1120 | 005 | 110 | =2134%
750 555 0.96 901 991 901 0.27 121 | £120%
835 55.2 087 975 9.75 9.75 0.33 1.06 | £120%
1750 53.4 1.49 7.82 7.82 782 035 | 087 | £120%
1900 53.3 1.52 7.53 7.53 7.53 0.28 103 | $120%
2450 527 1.95 7.14 7.14 714 080 | 057 | £120%
2600 525 2.16 6.89 6.89 6.89 0.80 0.50 +120%
5200 49.0 5.30 432 4.32 4.32 0.40 1.80 | £131%
5300 489 542 424 424 4.24 0.40 1.90 | +131%
5500 436 565 3.86 3.86 3.88 045 | 180 | +131%
5600 455 577 3.73 373 373 0.40 1.90 213.1%
5800 482 6.0 4.01 4.01 4.01 0.50 190 | #131%

* Eroquency validity of = 100 MiHz only apgies for DASY w4 and hgher {see Page 2), oo it i3 remncted to & 50 MHZ. The unconainty s the RSS

of the Comd uncenainly 8t caltrason froquancy and the unceriainty for the indicated froguency band.
" At requencias bolow 3 Gz, the validity of issue parameters (¢ and o) can be fatsxed to '+ 10% # Squdt

pled o

measared SAR values. Al froquencies obove 3 GHE, the visicity of tissioe paramaters (c and o} m resticled 1o £ 5%, Imumwamnssa
the ComvF uncedainty for indicated target tissue parsmeten
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Report No.: HCTA1305FS03 FCC ID: ZNFEA67F Date of Issue: May. 15, 2013
EX30V4- SN:3903 March 1B, 2013
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavequide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EXIDV4- SN-3903 March 18, 2013
Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22

Tot L} Y Tot

1T 5t 9P a3 ¢-3-0 0 83 = o 3 ggogt Pt 020 of+?

Emor [d8]

1200 A4z =W

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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HCTCO,LTD
Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013
EX3DV4- SN:3903 March 18, 2013
Dynamic Range f(SARcad)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EX30V4- SN:3903 March 18, 2013

Conversion Factor Assessment

= 835 MH2 WGLS RS (H_comf) = 1900 MHz WGLS R22 (H_conwF)

5
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N _ v 8
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"
o ‘. P.3 » . - L . L w "w = hY v S -
€ low) Ewe|
. L ¥ .
-eae TS e ool
Deviation from Isotropy in Liquid
Error (¢, 9), f=900 MHz
40 -08 08 04 02 00 02 04 086 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

EX30V4- SN.3003 March 18, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement Trangular
Connector Angie (7) 853
Mechanical Surface Detection Mode enabled
‘Optical Surface Detection Mode disabled
Probe Overall Length 33T om
Probe Body Diameter ‘ 10 mm
Tip Length 9 mm
Tip Diameter 25 mm
Probe Tip 1o Sensor X Calibeation Paint 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm
Cartificate No; EX3-3803_Mar1d Page 11 of 11
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Attachment 4. — Dipole Calibration Data
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Report No.: HCTA1305FS03 FCC ID: ZNFEA467F Date of Issue: May. 15, 2013
Calibration Laboratory of . Sebiidairiaher ulibrendionet
Schmid & Partner RS2 s Sy
Engineering AG g Servizio svizzaro di taraturn
Zeughausstrasee £3, 5004 Zurich, Switzeriand "‘Z_’?m\*f Swiss Calibetion Service
Accraitod by e Swiss Accreditation Senvce (SAS) Accreditation No.: SCS 108

The Swiss Accraditation Service s ane of the signataries to the EA
Multiisteral Agreement for the recognition of calitwation cortificates

Client

This calibeastion ceddicats docunerts the frocanbilty o natonal standirds, wivch resies the physicil Units of measurements (S1)
The measutamonts and the uncertainties wilh contidence probatylity ar givon on o Iollawing pages end aro pan of the certficate.

All calibrutions have bean conductad 1 the closed laboratory taclity: savironment tempentun (22 = 3)°C and humitity < JU%

Calibration Equipmant used (MATE critcal for cabibrtion|

Primary Standards De Cad Date (Cermificato No.) Schedulod Calbration
Powsr metr EPM-4424 GBRITA0704 06-Oct-11 (No. 217.01451) Oct-12

Power nensol HF BAB1A Usar2ez7ea 06-Oct-11 {No. 217-01451) Oct12

Releranos 20 o8 Attenuator SN: 5058 (20k) 27-Mar12 (No. 217.01530) Apr-13

Type-N mamatch combination SN; 5047.2 / DBA27 22-Mar-12 (No, 217-01533) Apr13

Relerance Probe ES30VA SN: 3208 30-Dac-11 (No. ES3-3205_Dect 1) Dec12

DAE2 SN: 601 04-Jus-11 (No. DAES-60T_Juit1) Jul12

Secondary Ssanderds iD» Check Date (in houso) 5 Check
Powar nensor HP BAS1A MYS1002317 10-0ce-02 {In house chack Oct-11) in housse check: Ocs-18
RF generator RAS SMT-00 100005 04-Aug-89 (In howse check Oct-11) In house chock: Oct-13
Network Analyzer HP B753E US37300565 54208 16-0ct-01 {In hause chack Oct-11) In houne check. Oct-12

Issued May 16, 2012

Tres catibeation cenmoate shall not be reproduced except in hull without weitten approval of the Mboratory

Certlicate No: DE35V2-241_May12 Pagatofd
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Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

o1y
Calibration Laboratory of {.\‘“\\'/\\/}"‘/3 S Schwakzerischer Kalibrierdienst
Schmid & Partner : : ¢ Service uisse détalonnage
Engineering AG T Servizio svizzero ¢l taraturn
Zeughausstrasse 43, 8004 Zurich, Switzeriand SN S Swise Catibration Service
Ml
Accredited by the Swiss Avcreditalion Sardce (SAS) Acoreditation No.: SCS 108

The Swiss Accreditation Service is ane of the signatories to the EA
Muttilstera! Agreament for the recognition of calitiration certificates

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) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) 1EC 62209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximity 1o the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c¢) Federal Communications Commission Office of Enginearing & 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:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate, 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 fiat 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.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

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 lo calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

Carfiticate No: DB3SV2-441_May12 Page 20l &
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Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013
Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5281
Extrapolation Advanced Extrapclation
Phantom Moduiar Fiat Phantom
Distance Dipole Canter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, gz =5 mm
Froquency 835 MHz + 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C a5 0,90 mho/m
Measured Head TSL parameters {22.0202)°C 406+6% 0.80 mhoim = 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 ecm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 235mW /g
SAR for nominal Head TSL paramaters normalized to 1W 9.43 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 154mW /g
SAR for nominal Head TSL parameters rormalized 1o 1W 6.18 mW /g = 16.5 % (k=2)
Body TSL parameters
The following paramelers and calcutations wera applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametars 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (220=02)"C 543206% 1.00 mho/m =8 %
Body TSL tamperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 om’ (1 g) of Body TSL Conditien
SAR measured 250 mW input power 244 mW /g
SAR for nomenal Body TSL parameters normalized 10 1W 9.50 mW /g = 17.0 % (ka2)
SAR averaged over 10 cm’ (10 g) of Body TSL gondition
SAR measured 250 mW input powor 1I50mW/g
SAR for nominal Body TSL parameters normalized to 1W 6.27 mW /g 2 16.5 % (k=2)
Cenihcate No: DB3SV2-441 May12 Paged ot 8
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Report No.: HCTA1305FS03 FCC ID: ZNFEA467F Date of Issue: May. 15, 2013
Appendix
Antenna Parameters with Head TSL
impadance, ransformed 10 feed point 5110-5810
Retum Loss -246dB

Antenna Parameters with Body TSL

Impedancs, transformed to feed point 4700-81 0
Retum Loss -21.0dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 137208 |

Alter long term use with 100W radiated power, only a stight warming of the dipole near the feedpoint can be measured.

The dipole Is made of standard semingld coaxlal cable. The centar conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therelore shorn-circulted for DC-signals, On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded sccording 1o the position as expisined in the
“Measuremant Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be appiiad to the dipole arms, because they might band or the solderad connections near the

feedpoint may be damaged,
Additional EUT Data
Manufactured by SPEAG
Manufactured on March 09, 2001
Cadificate No: DBISV2-441_May12 Page 40l 8
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DASYS Validation Report for Head TSL

Date: 16.05.2012
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serinl: D835V2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz: o = 0.89 mho/m: g, = 40.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASYS2 Configuration
o  Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6,07); Calibrated: 30,12.2011;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: (M.07,2011
«  Phantom: Flat Phantom 4.901; Type: QDOOOPA9AA: Senal: 1001

« DASYS252.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=5Smm, dy=5mm, dz=5mm

Reference Value = 57.129 V/m: Power Drift = 0.00 dB

Peak SAR (extrupoluted) = 3.474 mW/g

SAR(1 g) = 2.35 mW/g: SAR(10 g) = 1.54 mW/g

Maximum value of SAR (mcasured) = 2.73 mW/g

dB
— 0
2.40
480

1.20

9,50

0dB =273 mW/g=872dB mW/g

Cenificate No. DB35V2-441 May12 PageSol &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.05.2012
I'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; o = | mho/m: g, = 54.3; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
« Probe: ES3IDV3 - SN3205; ConvF(6.02, 6,02, 6.02); Calibrated: 30.12.2011;
« Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated:; 04.07,201 1
*  Phantom: Flat Phantom 4.91; Type: QDOOOP49AA: Scrial: 100]

* DASYS2 528 1(838): SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=Smm, dy=3mm, dz=5mm

Reference Value = 55,054 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.533 mWig

SAR(1 g) = 244 mW/g; SAR(10 g) = L6 mW/g

Maximum value of SAR (measured) = 2.82 mW/g

LLE)

D

2,80
4,60

L

960

12.00 b

0dB =282 mW/ig =900 dB mW/g
Cerificate No: DBASV2-441 May12 Page 70l B
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Impedance Measurement Plot for Body TSL
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Report No.: HCTA1305FS03 FCC ID: ZNFE467F
Calibration Laboratory of P
Schmid & Partner =2
Engineering AG % 7
mm-mmnm y@?

Acceadiod by e Swiss Accredilation Benvice (SAS)
The Swiss Accreditation Service s one of the signatories 1o the EA
Muttilateral Agresmant for the recognition of cafitration certificates

Clest  HCT (Dymstec)

Date of Issue:

Schweizsrischer Kalibrinrdienst
Sarvice suinee d'dalonnage
Servizio svizzero &I tarmturs
Swiss Catibestion Service

Carttticate No: D1900V2-5d032_Jul12

May. 15, 2013

CALIBRATION CERTIFICATE

Obyect

Caltration peocedurs(s)

Caltiabon dte

D1900V2 - SN: 5d032

QA CAL-05v8

Calibration procedurs for dipole validation kits above 700 MMz

July 20, 2012

Thws eafibenfion osrifiosts doounants he tcsabiity 1o nafional starndards, sich rakze the physicsl wis of measumments (51}
The meamspmantn anad e uncodaimtion with confickinos peobablity e given on the followang pages ana am part of the carifiost

Thin caftumtion corificate shall not bo riproduced mcept m fll without written apgroval of he lab

Y.

AR CaSteationn Mve Deen conucted In Me dosed il ¥ Tacitny: W Emparatars (22 + 3)'C a0 humidity « 70%

Castaaton EQupmant used (MATE crifical for caibration)

| Py Standoniy (1) Cal Date (Comficate No ) Schoduet Cattason

Powsy meter EPN-4222 GEI740T04 05Ocr-11 (No. 217401451) Ocr i@

Power sarssor HP BAD1A UsSIT2e2ea 05-Oct-11 (No. 29701481) Oct-12

Flotaronce 20 o ASenuabor SN 5058 (308) 27-Mur-12 (No., 21701530) Ape-13

Type-N cwsmaich combination SN S0N7 2/ 08y 7 Mae 18 (No. 217-01639) Apr1d

Feleratce Probe ESIOVA SN 20 20-09c-11 (No. ES3-3008_Deot 1) Doo12

DAE< SN a0y F7-Jun-12 (No. DAES-801 _Jun12) Jur=13

Secondary Smnaarde D¢ Chack Dade (in hoase) jod Cheok

Power sansot HP B84 MY 1008y 18-008-02 (in houss check O 11) My houme check: Oct-19

AF genamtor FRAS SUT-00 100005 O-Aug-i0 Dn hoase chack Oct-11) i house check: Ocs-13

Notwork Analyzer 147 87538 US37I80685 54200 18:0c8-01 [1n house chpex De11) I ouse cheok; Ocs12
Nume Funation Signature

Caloated by Ownce thev Laboratory Tecrrcmn 50 ~¥)

Appeoved by: Katys PoRovic Tuchnionl Manager g

Insuna: Ay 20, 2012

Centificate No: DIS00V2-54032 _Jul12
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Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

Calibration Laboratory of L, Schwalzerincher Kafibriensenst
Schmid & Partner %f Sarvion sulese o dtalonnage
Engineering AG T Servizio svizzoro di tarsturs
Zoughausstrasse 43, 8004 Zurich, Bwitzerland \%/f'\\‘ Swiss CalRuation Service
Accrodiied Dy hw Swhos Acrediaton Seevics (RAS) Accregitation Ne.: SCS 108

The Swiss Accraditation Service ia one of the signatories o the EA
Muttilateral Agreement for the recognition of calibration cenificates

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) IEEE Std 1528-2003, “IEEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Techniques”, December 2003

b) IEC 62209-1, *Procedurs to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) 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 Davices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. 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 canter marking of the flat phantom section, with the arms orlented
paralle! 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 s transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
refiected power. No uncertainty required.

* Electrical Delay: Ona-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximatety 95%.

Carficato No: D1900V2.54082 k|2 Page 2ot 8
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Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013
Measurement Conditions
DASY system configuration. 2s far as not an page 1.
DASY Version DASYS va2a
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
m 1900 MHz + 1 MMz
Head TSL parameters
The lollowing paramuters and calculations were applled
Temperature Permittivity Conductivity
Nominal Head TSL parametors 20°C 40.0 1.40 mho/m
Measured Head TSL parameters 220=202)C ¥NH=6% 1,38 mhoim 2.6 %
Hoad TSL tomperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power RGamMW /g
SAR for nominal Head TSL parametons nommalized 1o TW IR0 MW /g = 17.0 % (k=)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input powor S51TmWig
SAR for nominal Head TSL parametoers normakzed o TW 205 mW /g = 16,5 % (k=2)
Body TSL parameters
The lollowing parameters and caloulations weare applied.
Tempersture Parmittivity Conductivity
Nominal Body TSL parameters 207C 533 1.52 mha/m
Measured Body TSL parameters (220=z02)C 52646% 152 mhom =6 %
Body TSL temperature change during test <05°C — —_
SAR result with Body TSL
SAR averagoed over 1 om” (1 g) of Body TSL Condition
SAR measursd 250 mW input powar 100mW /g
SARA for nominal Body TSL paramebers normalized 1o \W oMW/ g=17.0%(k=2)
SAR averaged over 10 e’ (10 g) of Bady TSL condition
SAR measured 250 mW input powat 530mW/g
SAR for nominal Body TSL pammaters normalized 10 1W 212 mW/ g £ 165 % (k=2)
Centificate No: D1900V2S40032_Jul12 Page3ot8
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Appendix

Antenna Parameters with Head TSL
impedance, tmnstormed 10 fead point 5000+31jQ
Retum Loss -201d8

Antenna Parameters with Body TSL

Impedance, transiormed 1o feed point 4620+370
Retum Loss -252408

General Antenna Parameters and Design

| Electrical Delay (one dmetian) | 1.184 ns |

After lang term use with 100W radistad power, oaly o slight warming of the dipole near the feedpoint can be messured

The dipole is made of standard semingld coaxinl cable, The center conductar of the feeding line is dirsctly connected 1o the
second arm of the dipole. The antanna ks theretore shont-circuited for DC-signals. On some of the dipoles, small end caps
are addded to the dipole arms in order o improve matching when loaded according 10 the position as explained In the
"Measurement Conditions” paragmaph. The SAR data are not affectad by this change. The overall dipole length is still

acoording to the Standard,
No excessive lorce must be applied to the dipole arms, because they meght bend or the soldemed conneclons near the
feadpaint may be damaged
Additional EUT Data

Manutactured by SPEAG

Manufactured on March 17, 2003
Certfficate No: D1900V2-54032_Jul12 Poge s ol
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DASYS Validation Report for Head TSL

Date: 20,07 2012
Fest Laboratory: SPEAG, Zunch, Switzeriand
DUT: Dipole 1900 MHz: Type: D190V 2; Serial: D1900V2 - SN: 54032

Commumcation System: CW; Frequency: 1'H0 MHz

Medium parameters used: = 1900 MHz; o = 1.38 mho/m; g, = 39.9; p= 1000 ke/in

Phantom section; Flat Section
Measurement Standurd: DASY S (IEEEAEC/ANST C63.19-2007)
DASYS2 Configurstion
e Probe: ES3IDV3 - SN320S; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2011;
e  Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electromics: DAE4 Sn601: Calibrated: 27.06.2012
« Phantom: Flwt Phantom 5.0 (front); Type: QDOOOPSOAA; Senal: 1001

o DASYS2528.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=5mm, dy=Smm, dz=3mm

Reference Value = 96,864 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.209 mW/ig

SAR(] g) = 9.68 mW/g: SAR(10 g) =5.11 mW/g

Muximum value of SAR (measured) = 12.1 mW/g

OdB = 121 mW/g = 21.66 dB mW/g

Cortificate No: D1900VR2 54032 2 Page 5ot &
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DASYS Validation Report for Body TSL

Dute: 20,07 2012
F'est Labomutory: SPEAG, Zunich, Switzeriand
DUT: Dipole 1900 MHz; Type: D1990VZ; Serial: D1900V2 - SN: 54032

Communication System: CW; Frequency: 1900 MHz

Medium pammoters used: = 1900 MHz; o = 1.52 mho/m; g, = 52.6; p = 1000 kg/mn
Phantom section: Flt Section

Mecasurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)

DASY 52 Configuration
o Probe: ES3DV3 - SN3205; ConvF(4.62. 4.62, 4.62); Calibrated: 30.12.2011;
o Sensor-Surface: 3mm (Mechanical Surface Drestection)
o Electromies: DAE4 Sn601; Calibrated: 27.06.2012

o«  Phantom: Flat Phantom 5,0 (back); Type: QDOOOPSOAA; Sertal: 1002

o DASYS2528.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)y/Cube 0:
Measurement grid; dx=Smm. dy=5mm, dz=5mm

Reference Valoe = 95.470 V/iny, Power Drift =-0.00 dB

Peank SAR (extrupolnted) = 17,332 mW/g

SAR(I g) = 10 mW/g; SAR(10 g) = 53 mW/g

Maximum value of SAR (measured) = 12,6 mW/g

Ll
s 4 00
am
o
s
tham
0dB =126 mW/g = 2201 dB mW/e
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Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013
Calibration Laboratory of S Senwauerischer Katibrerdhenst
Schmid & Partner c Service swsse o stafonnage
Engineering AG Servixia svizzero o taraturs

Zoughuusatrasse 43, 8004 Zurich, Switzarland S Swias Callbration Servics

Accaucitend by tha Swiss Accroditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sarvice is one of the signatories 1o the EA
Multilateral Agreamant for the recagnition of calibration cenificates

ceomt  HCT (Dymstec) Cartificats No: D2450V2-743_Aug12
CALIBRATION CERTIFICATE

Ubjoct D2450V2 - SN: 743

Catbwution procetueds) QA CAL-05,v8
Calibration procedure for dipole validation kits above 700 MHz

Cultiration dale August 23, 2012

Thea calibention cemiticate Socunents 1he Incaabilty to nutions| sardards, which rmalize the physical unity of messurements (51)
Tho mapsurements sod the uncertarbes with confidence potintxity are given on the lollowing pages and om pan of the cedificate

AR calitraficed have Bege: conguctsd In ha closed y faciity. want temg (A2 = 3)°C and tursidity < 70%

Caibention Equipment usel (MATE oriticat for caltvilion)

Primary Standards 0 Cal Date (Coctiticate Mo ) Scheduing Calltration
Power meter EPM-G42A GBN7460704 05-0c1-11 (Mo, M1 7-D1451) Cat 12

Powsr sansoc HP B381A UBAr20278) 08-Oct-11 (No, 297-01451) Oct12

Palnrunce 20 &5 Altsnutor SN 5058 (R0k) 27-Mar 2 (Na. 217.01530) Apr13

Type-N mismatch combination SN 5047 2/ 08377 27-Mari2 (No. 217.01533) Apr1d

Aalerancs Probe ESIOV) SN 2208 30-Duc-11 (No. ES3-3205_Dea11) Oec-12

DAE4 | SN 601 27-Jan-12 (No. DAES-601_Jun12) Jan13

g y Standasts ne Check Date (In house) Scheduled Check
Power sensor HP BABTA MY41002317 18002 (in housa chack Oct-11) In house chack: Oct 13
AF genaraor RAS SMT.00 100005 04-Aug-88 (In houss check Ocs-11) I house check: Oct-13
Notwork Analyzer HF 876356 USI7360585 S4206 18-0c1-01 {in house chock Oa-11) In house chack: Oct-12

Name Funcocn Sigrature

Callbratod by lurse E-Naoug Lanoratory Tachnican Om G(’ ,Da_‘uﬂ
Approved by Kt Pokovio Technicat Managar /?4’

bsued: August 23, 2012
Thin callratian ceaificate shall nol Do eproduced excap! in Sull without wiisen soproval of Ihe Inboeatory {

Certitcate No: D2450V2-743_Aug12 Page 1 ot 8
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HCTCO,LTD

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

Calibration Laboratory of

=8 ar Kallboterds
Schmid & Partner Service suisse d stalonnage
Engineering AG Servizio svizzero o taratura
Zeughausstranse 43, 8004 Zurich, Switzeriand Swiss Calibration Sarvice
Accradiled by 1he Swaa Accroditanon Servico (SAS) Aceraditation No.: SCS 108

The Swiss Accroditation Service is one of the signatories to the EA
Muttidateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

¢) 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:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e 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 onented
paraliel to the body axis.

« Feed Point Impedance and Return Loss: These paramaeters 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 Retum Loss ensures low
reflected power, No uncertainty required.

« Electrical Defay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* 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 fo calculate the
nominal SAR resuit.

The re'Foned uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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HCTCO,LTD

May. 15, 2013

Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue:
Measurement Conditions
DASY systam configuration, as far as not given on page 1
DASY Version DASYS V5282
Extrapolation Advanced Extrapolation
Phantom Modutar Fist Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 M=z
Head TSL parameters
The following pa and calculabons were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20"C 302 1.80 mhoim
Measured Head TSL parameters 220:202)"C 302+0% 1.81 mho/m 26 %
Head TSL temperature change during test <05°C . o—
SAR result with Head TSL
SAR nveraged over 1 cm’ (1 g) of Heed TSL Condifien
SAA moasured 250 mW input power 132mW/g
SAR lor nomina! Head TSL parameters narmalized to 1W 52.7 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR moasured 250 mW input power 68mMW/g
SAR for nomimal Head TSL parameters normalized to 1W 24.7 mW /g = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 527 1.95 mho/m
Meaasured Body TSL parameters (220+02)"C 51.326% 189 mho'm =6 %
Body TSL temperature change during test «<05°C - —
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAH measured 250 mW input power 130mW /g

SAR for nominal Body TSL parameters

nommalized to 1W

51.2mW /g £ 17.0 % (ks2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 810mW /g
SAR for nominal Body TSL parameterns nomalized o 1W 242mW /g =185 % (ks2)

Cadificate Na: D2450V2-743_Aug2
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Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue:
Appendix
Antenna Parameters with Head TSL
Impodance, ransiormed to foed point 5400+47
Aeturm Loss 246 dB
Antenna Parameters with Body TSL
Impedance, ransformed to fead point 5090 +865))
Hetum Loss -237 a8
General Antenna Parameters and Design
| Electrical Detay (one diection) [ 1158 ne

Afor long term use with 100W radiated power, anly a slight warming of 1he dipole near the teedpoint can bé messured

Thae dipole is made of standard semingid coaxal cable. The center conductor of the feeding line is directly connected to the
sacond am of the dipote. The antenna is therefore short-circuited for DC-signals. On some of the dipoles. small ond caps

are added to the dipola arms in arder to improve matching when loaded according to the position as explained ) the
*Maasurement Conditions* paragraph. The SAR data are not alfected by this change. The overall dipole longth is stdl

according to the Standard

No sxcessive force mumt be apphed 10 the dpole arma, because they might beénd or the soldersd connactions near the

tesdpaint may bo damaged

May. 15, 2013

Additional EUT Data
Manutactured by SPEAG
Manufactured on December 01, 2003
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Report No.: HCTA1305FS03 FCC ID: ZNFE467F Date of Issue: May. 15, 2013

DASYS Validation Report for Head TSL

Date: 23.08.2012
Test Laboratory: SPEAG. Zurich, Switzeriand
DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN: 743

Communication System: CW; Freguency: 2450 MHz

Medium parameters used: {= 2450 MHz; o = 181 mho/m; & = 39.2: p = (000 ke/m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANS] C63.19-2007)

DASYS2 Configuration
o  Probe: ESIDVI - SN320S; ConvF(4.45, 445, 4.45), Calibrated: 30.12.2011
o Sensor-Surface: 3Imm (Mechanical Surface Detection)
o  Electronics: DAE4A Sn601; Calibrated: 27.06.2012
o Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Senal; 1001

o DASYS2S5282(969), SEMCAD X 14,6.6(6824)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Mensurement gnd: dx=5mm, dy=5mm, dz=5mm

Reference Value = 98.554 Vim: Power Drift = 0.01 dB

Pesk SAR (extrapolated) = 26.584 mW/g

SAR(I g} = 13.2 mW/g; SAR(10 g} = 6,18 mW/g

Maximum value of SAR (measured) = 16,5 Wikg

dB
0
5.00
-10.00
15,00
-20.00
25.00
0 dB =165 W/kg = 2435 dB Wikg
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DASYS Validation Report for Body TSL

Date: 22.08.2012
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium pammeters used: = 2450 MHz; 0 = 1.99 mho/m; 1 = 51.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Suindard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS2 Conligurution
« Probe: ES3DV3 - SN320§; ConvF(4.26, 4.26, 4.26); Calibrated: 30,12.201 1
o Sensor-Surface: 3mm (Mechanicul Surface Detection)
o Electronics: DAE4 Sa601: Calibrated: 27.06.2012
« Phantom: Flat Phantom 5.0 (back). Type: QDOOOPSOAA; Senal: 1002

o DASYS5252.8.2(969). SEMCAD X 14.6.6(6824)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7VCube 0:
Measurement grid: dx=Smm, dy=5mm, dz=5mm

Reference Value = 95,699 Vim: Power Drift = 0,01 dB

Peak SAR (extrapolated) = 26,489 mW/g

SAR(I g) = 13 mW/g; SAR(10 g) = 6.1 mW/g

Maximum value of SAR (measured) = 16,9 W/kg

5]
L
A0
4.60
14.40
1630 /
-24.4 -
0dB = 169 Wikg = 24.56 dB Wrkg
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