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1. General Information

1.1 Testing Laboratory
SGS Testing Korea Co., Ltd.
Wireless Div. 2FL, 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea 435-040

Telephone : +82 +31 428 5700
FAX :+82 +31 427 2371
Homepage : www.electrolab.kr.sgs.com

1.2 Details of Applicant

Applicant : Nokia Inc.
Address 12278 Scripps Summit Dr.San Diego CA92131 USA
Contact Person : Stephen Walmsley
Phone No. :+1 604 456 5544
Fax No. D-
1.3 Version of Report
Version Number Date Revision
00 2009-01-16 Initial issue

1.4 Description of EUT(s)

EUT Type : CDMA2000 1xRTT Mobile Phone
Model : RM-375
FCCID : QMNRM-375
Hardware Version 6001
Software Version : DS_4453B_GEN
Mode of Operation : CDMA Cellular, CDMA AWS, CDMA PCS
Serial Number (MEID) - A0O00000126A3C5

: CDMA Cellular ( 24.35 dBm) , CDMA AWS (23.69 dBm)
CDMA PCS ( 23.75 dBm)

Max Conducted Power

Duty Cycle : 100%
: CDMA Cellular : 824.7 ~ 848.31 MHz
Tx Frequency Range CDMAAWS : 1711.25 MHz ~ 1753.75 MHz

CDMA PCS : 1851.25 ~ 1908.75 MHz

Antenna : Fixed Internal
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1.5 Test Environment

Ambient temperature :222°C+2
Tissue Simulating Liquid :222°C+2
Relative Humidity :<60%

1.6 T-Coil Measurement System

AM 1D Probe\

PC

<Figure-1> HAC T-Coil Test Measurement Set-up
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SGS

The WD is mounted on the Test Arch phantom (provided with the HAC RF extension). Its acoustic center is centered and
represents the reference for the combination of ABM and RF field evaluation. The ABM fields of the WD (frequency range <
20 kHz) are scanned with a fully RF shielded active 1D probe. The probe axis is oriented in the space diagonal to the three
orthogonal axes, and its single sensor can be oriented to the axes by 120° rotation. The probe signal is evaluated by an Audio
Magnetic Measurement Instrument (AMMI) which is interfaced to the DASY4 computer via USB. The AMMI also provides test
and calibration signals and interfaces to the Helmholtz Audio Magnetic Calibration Coil (AMCC). Predefined or user-definable
audio signals for injection into the WD during the test are available at a connector of the AMMI.

The new T-Coil measurement job allows flexible control of scan, rotation, measurement duration, as well as selection of the
measurement mode and signal source for all ABM measurements. Filtering as required by the standard is applied to the sampled
signal resulting in the signal level, (weighted) noise level and a third-octave resolution spectrum for the frequency slope. This
information is represented numerically and graphically during the scans and graphically evaluated in the postprocessor. The
superposition of the quantities (signal level, frequency slope, signal to noise ratio) leads to an overall classification according to
ANSI-C63.19. Coarse, fine and point scan together with user selectable test signals, minimize the time for the manufacturer to

find the “optimal point” with the highest class for the WD.

1.7 System Components

Test Arch (enables easy and well defined positioning of the phone and | 370 x 370 mm x 375 mm

calibration dipoles as well as simple teaching of the robot)

Device Holder / Positioner (supports accurate positioning of any | <+/- 0.5dB

phone) effect on near-field

Audio Magnetic Field Probe AM1D

frequency range

0.1 - 20 kHz(RF sensitivity <-100 dB, fully RF shielded)

test signal generation

calibration

dimensions

sensitivity <-50 dBA/m @ 1 kHz

pre-amplifier 40 dB, symmetric

dimensions tip diameter / length: 6 / 290 mm, sensor according to ANSI-
PC63.19

Audio Magnetic Measurement Instrument (AMMI)

sampling rate 48 kHz / 24 bit

dynamic range 85 dB

user selectable and predefined (via PC)
auto-calibration / full system calibration using AMCC
with monitor output

482 x 65 x 270 mm

Helmholtz Calibration Coil (AMCC)

dimensions

370 x 370 x 196 mm, according to ANSI-PC63.19
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1.8 Signal Verification

According to ANSI C63.19-2007, the normal speech input level for HAC T-coil tests shall be set to -16 dBm0 for GSM and
UMTS (WCDMA), and to -18 dBmO for other standards. This technical note shows a possibility to evaluate and set the correct
level with the HAC T-Coil setup with a Rohde & Schwarz communication tester CMU200.

Establish a call from the CMU200 to a wireless device. The calibration signals are only available while the call is connected.

Get the internal reference level of the CMU200 (in dBm0) Select CMU200 Network. Bitstream.” Decoder Cal” to have a 1 kHz
signal with a level of 3.14 dBmO at the speech output. Run the measurement job and read the voltage level at the multimeter
display “Coil signal”. The “peak” voltage shall not be limited (i.e. no yellow error symbol shown). Read the RMS voltage

corresponding to 3.14 dBm0 and note it. Calculate the desired signal levels of -16 dBm0 and -18 dBmo:

3.14dBm0 =-2.61 dBV
-18dBm0 -21.14dB= _-23.75 dBV

Determine the 1 kHz input level to generate the desired signal level of -18 dBmO Select CMU200 Network. Bitstream. “Codec
Cal” to loop the input via the codec to the output. Run the measurement job (AMMI 1kHz signal with gain 10 inserted) and read

the voltage level at the multimeter display “Coil signal”. Calculate the required gain setting for the above levels:

gain10 =_ -32.67 dBV

difference for -18 dBm0  =-23.75-(-32.67)= 8.92dB
gain factor 10°[ (8.92)/20] =2.792

resulting gain 10 * (2.792) =27.92

Run the measurement with the gain and verify the level . Adjust if necessary.

The gain settings were adjusted to achieve the same average level for other signal types.

Signal Duration[s] Peak to RMS [dB] Gain Factor Gain Setting
RMS [dB]

1 kHz 1 16.2 -12.7 4.33 27.8

300 Hz — 3000 Hz 2 21.6 -18.6 8.48 55.2
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1.9 DUT Positioning and Test Procedure

<Figure-2> illustrate the references and reference plane that shall be used in the WD emissions measurement.

- The grid is 5 cm by 5 cm area that is divided into 9 evenly sized blocks or sub-grids.

- The grid is centered on the audio frequency output transducer of the WD (speaker or T-coil).

- The grid is in a reference plane, which is defined as the planar area that contains the highest point in the area of the phone that
normally rests against the user's ear. It is parallel to the centerline of the receiver area of the phone and is defined by the points
of the receiver-end of the WD handset, which, in normal handset use, rest against the ear.

- The measurement plane is parallel to, and 1.0 cm in front of, the reference plane.
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<Figure- 2 > WD reference and plane for T-Coil measurements

- Geometry and Signal check

- Background noise measurement. The background noise is measured at the center of the listening area.

- Coarse resolution axial scan (narrowband signal, 1 sec measurement times, 50 * 50 mm). Only ABML1 is measured in order
to find the location of the T-Coil source.

- Fine resolution axial, radial-transverse and radial-longitudinal scans, positioned appropriately based on optimal ABM1 of
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coarse resolution axial scan (narrowband signal, 1 sec measurement times, variable grid size with 2 mm spacing). Both
ABM1 and ABM2 are measured in order to find the location of the SNR point. ABM1 and ABM2 point measurements in
axial, radial-transverse and radial-longitudinal coil orientations, positioned appropriately based on optimal signal quality of
fine resolution scans. SNR is calculated for each coil orientation.

- Frequency response point measurement is axial coil orientation, positioned appropriately based on optimal signal quality of

fine resolution axial scan.

1.10 Minimum Requirements

1.10.1 Signal Quality Categories

Category Telephone parameters
WD signal quality

((signal + noise) to noise ratio in dB)

Category T1 0to10dB
Category T2 10to 20 dB
Category T3 20to 30dB
Category T4 >30dB

Magnetic Coupling Parameters

1.10.2 The delta between Ambient Noise and ABM2 measurement should be greater than 10 dB

1.10.3 Field Intensity
- Greater or equal to -18 dB A/m
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1.11 WD Radio Configuration Selection
- The device was chosen to be tested in the worst-case.
Cellular Band
Radio
Configuration Service Option Voice Coder Channel Power(dBm)
8k Enhanced Low 1013 24.13
RC1 SO3 8k Enhanced Low 384 24.35
8k Enhanced Low 777 23.93
RC3 SO3 8k Enhanced Low 384 24.25
RC43 SO3 8k Enhanced Low 384 2431
AWS Band
Radio
Configuration Service Option Voice Coder Channel Power(dBm)
8k Enhanced Low 25 23.37
RC1 SO3 8k Enhanced Low 425 23.41
8k Enhanced Low 875 23.69
RC3 SO3 8k Enhanced Low 875 23.47
RC43 SO3 8k Enhanced Low 875 23.48
PCS Band
Radio
Configuration Service Option Voice Coder Channel Power(dBm)
8k Enhanced Low 25 23.73
RC1 SO3 8k Enhanced Low 600 23.74
8k Enhanced Low 1175 23.75
RC3 SO3 8k Enhanced Low 1175 23.52
RC43 SO3 8k Enhanced Low 1175 23.49
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2. Measurement Equipment
. Serial Due date of
Manufacturer Device Type Number Calibration
Staubli Robot RX90BL FO3/5W05A1/A/01 N/A
SPEAG Probe AM1DV?2 1025 September 18, 2009
SPEAG Data acquisition DAE3 567 September 24, 2009
Electronics
SPEAG Software DASY 4 V4.7 - N/A
SPEAG Test Arch SD HAC P01 BB - N/A
Universal Radio
R&S Communication Tester CMU 200 109495 October 2, 2009
SPEAG Audio Magnetic AMCC 1065 N/A
Calibration Caoil
SPEAG Audio Measuring AMMI 1026 N/A
Instrument
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3. Measurement Result

3.1 T-Coil Measurement Result
3.1.1 Frequency Response
Cellular Low Channel
Scans'z (axial) wideband at best S/N/ABM Freq Resp(x.y, 20

Los: 4, 2, 364 4 i DI 1658

fm——
Frequency Respense Lower Limit Upper Limit

: ‘\‘J
5 o
‘5'2 v 1 ey .. |
e+ | 1 |
10+ —_— —
154 “Z MU | i\
o T F J . ]
10° 100 o
He
Cellular Middle Channel
Scans'z (axial) wideband at best S/N/ABM Freq Resp(x.y, 20
Loc: -0.2, 8.2, 364.4 mum DHIT. | 968
20+ Frequency Respense Lower Limit Upper Limit
[ 'h ‘! | 1
154 {
154 ;
10 : _\ |._. [ N = S | e
10+ - |
51— L et . - .
T, \ L |
£ o —5 : M“'ﬂ—_..-"‘""- | T |
eSS _H"i" <7
£ '
40— .
<10+ - 1
154
151 kS |
-0
=20+ i
10° 100 o
He

SGSTesingKaoea Co., Lid |#18—34 Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+32 314285700 £+82 31427 2370 wwv.electolab.kr.sgs.com

Member of SGS Gioup(Sodiét: Générale de Suvellance)
TEST 001



SGS TEST REPORT

Report No. :  F690501/RF-SAR001820 Page(12)/(56)Pages
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AWS Mid Channel
Scans'z (axial) wideband at best S'N/ABM Freq Resp(x.y,21)
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PCS High Channel
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3.1.2 T-Coil Field Intensity & SNR

Measured ABM2 -
Ambient
Point Ambient
Frequency Background ABM2 ABM1 SNR T-Coil
Probe Position Channel Location Background
Band Noise (dB A/m) (dB A/m) (dB) Rating
(xmm,y Noise
(dB A/m)
mm) (dB)
1013 4,2 -58.73 -39.13 19.6 4.72 47.7 T4
Cellular 384 -0.2,8.2 -58.83 -39.58 19.25 -0.518 46.6 T4
777 4,2 -58.53 -38.08 20.45 3.89 46.9 T4
25 2,-2 -58.86 -39.99 18.87 5.01 45.6 T4
Axial AWS 425 2,-2 -59.59 -36.72 22.87 5.86 475 T4
875 0,-6.2 -59.17 -40.59 18.58 1.35 46.1 T4
25 -4,-4.2 -59.00 -38.7 20.3 1.70 46.6 T4
PCS 600 -2,-6.2 -58.68 -38.81 19.87 0.643 46.5 T4
1175 -4,0 -58.74 -39.72 19.02 5.44 479 T4
1013 3.7,-12 -59.03 -47.53 115 -3.53 44.6 T4
Cellular 384 85,0 -58.83 -47.19 11.64 -4.27 43.7 T4
777 -9.5,-1.2 -59.07 -47.39 11.68 -3.57 44.2 T4
25 -9.5,1.2 -58.78 -47.58 11.2 -2.34 452 T4
Radiall
AWS 425 -12.7,3 -59.36 -46.14 13.22 -5.34 445 T4
(Longitudinal)
875 55,3 -58.92 -46.8 12.12 -3.48 43.7 T4
25 -14.3,-3 -59.22 -48.79 10.43 -6.78 451 T4
PCS 600 -12.5,-7.2 -58.97 -48.66 10.31 -6.37 45.8 T4
1175 6.7,3 -59.15 -46.63 12.52 -4.50 46.6 T4
1013 1.2,-7.2 -59.17 -49.17 10.0 -4.07 45.1 T4
Cellular 384 -3,-53 -59.25 -47.43 11.82 -3.23 46.9 T4
77 -3,-4.2 -59.36 -48.18 11.18 -2.99 47.6 T4
25 1.2,-25 -59.08 -48.21 10.87 -5.06 46.1 T4
Radial2
AWS 425 3,-72 -59.62 -36.69 22.93 -3.05 47.0 T4
(Transversal)
875 0,-6.7 -59.27 -49.0 10.27 -3.03 46.4 T4
25 3,113 -59.40 -49.12 10.28 -5.27 46.3 T4
PCS 600 -3,-13.2 -59.12 -47.76 11.36 -7.77 45.2 T4
1175 -3,12.7 -59.47 -48.62 10.85 -6.49 452 T4
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3.2 Summary of Result

Frequency .
Probe Position Frequency Band Channel ABM1 T-Rating
Response
1013 Pass Pass T4
Cellular 384 Pass Pass T4
777 Pass Pass T4
25 Pass Pass T4
Axial AWS 425 Pass Pass T4
875 Pass Pass T4
25 Pass Pass T4
PCS 600 Pass Pass T4
1175 Pass Pass T4
1013 Pass T4
Cellular 384 Pass T4
777 Pass T4
25 Pass T4
Radiall

o AWS 425 Pass T4

(Longitudinal)
875 Pass T4
25 Pass T4
PCS 600 Pass T4
1175 Pass T4
1013 Pass T4
Cellular 384 Pass T4
777 Pass T4
25 Pass T4

Radial2

AWS 425 Pass T4

(Transversal)
875 Pass T4
25 Pass T4
PCS 600 Pass T4
1175 Pass T4
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APPENDIX
A. Test Setup Photo

- See the attachment
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APPENDIX
B. DASY4 HAC Report
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Cellular Low Axial

Date/Time: 2009-01-15 6:57:35

Test Laboratory: SGS Testing Korea
File Mame: i oW,

DUT: RM-375; Type: Folder; Serial: A000000126A3C5
Program Name: HAC_TColl WD _Emission

Communication System: CDMA 835MHz; Frequency: 824.7 MHz:Duty Cycle: 1:1
Medium parameters used: a =0 mha/m, £, = 1; p=1
Phantom section: AME with Coil Section

DASY4 Configuration:

- Probe: AMITV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electronics: DAE3 5n367; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100%

- Mensurement SW: DASY4, V4.7 Build 71; Podprocessing SW: SEMCAD, V1.8 Build 184

Cursor:

ABMI/ABM2 = 47.7 dB
ABMI comp =472 dB A/m
BWC Factor = 0.150005 dB
Location: -4, 2, 364 4 mm

0dB=1241.8

SGSTesingKaoea Co., Lid |#18—34 Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 vww.electrolab.kr.sgs.com
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Cellular Low Radiall

Date/Time: 2009-01-15 7:00:21

Test Laboratory: SGS Testing Korea
File Name: HAC_TCoil Cell_Low.dal

DUT: BM-375; Type: Folder; Serial: A0UID00126A3CS
Program Name: HAC_TColl WD _Emission

Communication System: CDMA 835MHz; Frequency: 824.7 MHz;Duty Cycle: 1:1
Medium parameters used: o= 0 mhofm, 5 = 1; p= 1 Il:gl‘mii
Phantom section: AME with Coil Section

DASY4 Configuration:

- Probe: AMIDVZ - 1025; ; Calibrated: 2008-09-18

- Senzor-Surface: Omm (Fix Surface)

- Electronics: DAE3 8n567; Calibrated: 2008-09-24

- Fhantom: HAC Test Arch with Ceil; Type: SD HAC POL BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor:

ABMIU/ABM2 = 44.6 dB
ABMI comp = -3.53 d3 A/m
BW Factor = 0.150005 dB
Localion: 3.7, -1.2, 364.4 mm

0dB=170.2

SGSTesingKaoea Co., Lid |#18—34 Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 vww.electrolab.kr.sgs.com
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Cellular Low Radial2

Date/Time: 2009-01-15 7:04:28

Test Laboratory: SGS Testing Korea
File Name: HAC_TCoil Cell_Low.dal

DUT: BM-375; Type: Folder; Serial: A0UID00126A3CS
Program Name: HAC_TColl WD _Emission

Communication System: CDMA 835MHz; Frequency: 824.7 MHz;Duty Cycle: 1:1
Medium parameters used: o= 0 mhofm, 5 = 1; p= 1 Il:gl‘mii
Phantom section: AME with Coil Section

DASY4 Configuration:

- Probe: AMIDVZ - 1025; ; Calibrated: 2008-09-18

- Senzor-Surface: Omm (Fix Surface)

- Electronics: DAE3 8n567; Calibrated: 2008-09-24

- Fhantom: HAC Test Arch with Ceil; Type: SD HAC POL BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor:

ABMIU/ABMZ =45.1 dB
ABMI comp = -1.07 dB3 A/m
BW Factor = 0.150005 JdB
Loculion: 1.2, -7.2, 364.4 mm

0dB=179.9

SGSTesingKaoea Co., Lid |#18—34 Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 vww.electrolab.kr.sgs.com
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Cellular Middle Axial

Date/Time: 2009-01-15 6:15:45

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil Cell Mid.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TCoil WD Emission

Communication System: CDMA 835MHz; Frequency: 836.52 MHz;Duty Cyele: 1:1
Medium parameters used: ¢ =0 mho/m, g=Lp=1 kgfm'3-'
Phantom section: AMB with Coil Seetion

DASY4 Configuration:

- Probe: AMIDVY?2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: 0mm (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor:

ABMI1/ABM2 = 46.6 dB
ABM1 comp = -0.518 dB A/m
BWC Factor=0.15103 dB
Location: -0.2, 8.2, 364.4 mm

0dB=2136

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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Cellular Middle Radiall

Date/Time: 2009-01-15 6:18:31

Test Laboratory: SGS Testing K orea
File Name: HAC TCoil Cell Mid.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TCoil WD FEmission

Communication System: CDMA 835MHz; Frequency: 836.52 MHz;Duty Cyde: 1:1
Medium parameters used: ¢ = 0 mho/m, g=1p=1 kgfm3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibratec: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electroni cs: DAE3 8n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build184

Cursor:

ABMI/ABM2 =43.7 dB
ABMI comp =-4.27 dB A/m
BWC Factor = 0.15103 dB
Location: 8.5, 0, 364.4 mm

0dB=152.6

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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Cellular Middle Radial2

Date/Time: 2009-01-15 6:22:37

Test Laboratory: SGS Testing K orea
File Name: HAC TCoil Cell Mid.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TCoil WD FEmission

Communication System: CDMA 835MHz; Frequency: 836.52 MHz;Duty Cyde: 1:1
Medium parameters used: ¢ = 0 mho/m, g=1p=1 kgfm3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibrated; 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electroni cs: DAE3 8n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build184

Cursor:

ABMI/ABM2 =46.9 dB
ABMI comp=-3.23 dB A/m
BWC Factor = 0.15103 dB
Location: -3, -5.3, 364.4 mm

0dB=222.0

SGSTesingKarea, Co., Licl. | #18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, 453—040 KOREA t+8231 4285700 f+82 31427 2370 www.electioab k.sgs.com
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Cellular High Axial

Date/Time: 2009-01-15 8:20:08

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil Cell High.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TColl WD Fmission

Communication System: CDMA 835MHz; Frequency: 848.31 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, & =1, p=1 kgfm3
Phantom section; AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: 0mm (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor:

ABMI/ABM2 = 46.9 dB
ABM]1 comp=3.89 dB A/m
BWC Factor = 0.150005 dB
Location; -4, 2, 364.4 mm

0dB=2204

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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Cellular High Radiall

Date/Time: 2009-01-15 8:22:56

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil Cell High.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TColl WD Fmission

Communication System: CDMA 835MHz; Frequency: 848.31 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, & =1, p=1 kgfm3
Phantom section; AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: 0mm (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor:

ABMI1/ABM2 = 442 dB
ABMI comp=-3.57 dB A/m
BWC Factor = 0.150005 dB
Location: -9.5, -1.2,364.4 mm

0dB=162.1

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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Cellular High Radial2

Date/Time: 2009-01-15 8:27:13

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil Cell High.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TColl WD Fmission

Communication System: CDMA 835MHz; Frequency: 848.31 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, & =1, p=1 kgfm3
Phantom section; AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: 0mm (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor:

ABMI/ABM2 = 47.6 dB
ABMI comp=-2.99 dB A/m
BWC Factor = 0.150005 dB
Location: -3, -4.2, 364.4 mm

0dB=12397

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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AWS Low Axial

Date/Time: 2009-01-15 3:53:34

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil AWS Tow.dad

DUT: RM-375; Type: Folder; Serial: 4000000126A3CS
Program Name: HAC TCoil WD_Emission

Communication System: AWS; Frequency: 1711.25 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, g =1;p=1 kghti3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omim (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor: _
ABMI/ABM?2 = 45.6 dB
ABM1 comp = 5.01 dB A/m
BWC Factor = 0.150005 dB
Location: 2, -2, 364.4 mm

0dB =189.8

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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AWS Low Radiall

Date/Time: 2009-01-15 3:56:19

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil AWS Tow.dad

DUT: RM-375; Type: Folder; Serial: 4000000126A3CS
Program Name: HAC TCoil WD_Emission

Communication System: AWS; Frequency: 1711.25 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, g =1;p=1 kghti3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omim (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor: _
ABMI/ABM2 =452 dB
ABM1 comp = -2.34 dB A/m
BWC Factor =0.150005 dB
Location: -9.5, 1.2, 364.4 mm

0dB =182.7

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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TEST 001
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AWS Low Radial2

Date/Time: 2009-01-15 4:02:58

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil AWS Tow.dad

DUT: RM-375; Type: Folder; Serial: 4000000126A3CS
Program Name: HAC TCoil WD_Emission

Communication System: AWS; Frequency: 1711.25 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, g =1;p=1 kgfm3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1IDV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omim (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor: _
ABMI/ABM?2 = 46.1 dB
ABM1 comp = -5.06 dB A/m
BWC Factor = 0.150005 dB
Location: 1.2, 2.5, 364.4 mm

0dB=201.2

SGSTesingKarea, Co., Licl. | #18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, 453—040 KOREA t+8231 4285700 f+82 31427 2370 www.electioab k.sgs.com
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AWS Middle Axial

Date/Time: 2009-01-15 4:39:56

Test Laboratory: SGS Testing K orea
File Name: HAC TCoil AWS Mid. dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TCoil WD FEmission

Communication System: AWS; Frequency: 1731.25 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, g=1p=1 kgfm3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibratec: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electroni cs: DAE3 8n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build184

Cursor:

ABMI/ABM2 =47.5 dB
ABMI comp =5.86 dB A/m
BWC Factor = 0.15103 dB
Location: 2, -2, 364.4 mm

0 dB =236.4

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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AWS Middle Radiall

Date/Time: 2009-01-15 4:42:42

Test Laboratory: SGS Testing K orea
File Name: HAC TCoil AWS Mid. dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TCoil WD FEmission

Communication System: AWS; Frequency: 1731.25 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, g=1p=1 kgfm3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibratec: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electroni cs: DAE3 8n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build184

Cursor:

ABMI/ABM2 =44.5 dB
ABMI comp =-5.34 dB A/m
BWC Factor = 0.15103 dB
Location: -12.7, 3, 364 .4 mm

0dB =167.9

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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AWS Middle Radial2

Date/Time: 2009-01-15 4:46:48

Test Laboratory: SGS Testing K orea
File Name: HAC TCoil AWS Mid. dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TCoil WD FEmission

Communication System: AWS; Frequency: 1731.25 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, g=1p=1 kgfm3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibratec: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electroni cs: DAE3 8n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build184

Cursor:

ABMI/ABM2 =47.0 dB
ABMI comp =-3.05 dB A/m
BWC Factor = 0.15103 dB
Location: 3, -7 2, 364.4 mm

0dB=2242

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
| Member of SGS Group(Sociit: Géndérale de Suvellance)
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AWS High Axial

Date/Time: 2009-01-15 5:30:34

Test Laboratory: SGS Testing Korea
File Name: HAC_TCoil AWS High.da4

DUT: RM-375; Type: Folder; Serial: 4000000126A3CS
Program Name: HAC TCoil WD_Emission

Communication System: AWS; Frequency: 1753.75 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, g =1;p=1 kghti3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omim (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor: _
ABMI/ABM?2 = 46.1 dB
ABM1 comp =135 dB A/m
BWC Factor = 0.150005 dB
Location: 0, -6.2, 364.4 mm

0dB =200.9

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
| Member of SGS Group(Sociit: Géndérale de Suvellance)
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AWS High Radiall

Date/Time: 2009-01-15 5:33:19

Test Laboratory: SGS Testing Korea
File Name: HAC_TCoil AWS High.da4

DUT: RM-375; Type: Folder; Serial: 4000000126A3CS
Program Name: HAC TCoil WD_Emission

Communication System: AWS; Frequency: 1753.75 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, g =1;p=1 kghti3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omim (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor: _
ABMI/ABM2 =43.7 dB
ABM1 comp = -3.48 dB A/m
BWC Factor = 0.150005 dB
Location: 5.5, 3, 364.4 mm

[T |
EEE:

0dB=1526
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AWS High Radial2

Date/Time: 2009-01-15 5:37:38

Test Laboratory: SGS Testing Korea
File Name: HAC_TCoil AWS High.da4

DUT: RM-375; Type: Folder; Serial: 4000000126A3CS
Program Name: HAC TCoil WD_Emission

Communication System: AWS; Frequency: 1753.75 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, g =1;p=1 kghti3
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AM1DV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omim (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor: _
ABMI/ABM?2 = 46.4 dB
ABMI1 comp = -3.03 dB A/m
BWC Factor =0.150005 dB
Location: 0, -6.7, 364.4 mm

0dB =209.2
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PCS Low Axial

TEST 001

Date/Time: 2000-01-15 11:18:22

Test Laboratory: SG3 Testing Korea
File Name: HAC_TCoil_PCS_Low.dad

DUT: RM-375; Type: Folder; Servial: AD0O000126A3CS
Program Name: HAC _TColl_WD_Emission

Communication System: PCS 1900; Frequeney: 1851.25 MHe; Duty Cyele: 1:1
Medimm parameters used: 5=0mho/m, g =1; p=1 kgﬁn3
Phantom section: AME with Coil Section

DASYS Configuration:

- Probe: AMIDV2 - 1025; ; Calibeated: 2008-09-15

- Bensor-Surface: Omm (Fix Surface)

- Klectronics: DAL Sn367; Calibrated: 2008-09-24

- Phamtow; HAC Test Arch with Coil; Type: 3D HAC P01 BA; Senal: 100x

- Measurement SW: DASYA, V4.7 Build 71; Postprocessing SW: SEMCATD, V1.8 Build 184

Cursor:

ABMI/ABMZ =46.6 dB3
ABMI comp = 1.70 dB A/m
BWC Fuctor = 0.150005 dB
Location: -4, 4.2, 364.4 mm

0dB=1214.3

SGSTesingKaoea Co., Lid |#18—34 Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 vww.electrolab.kr.sgs.com

Member of SGS Group(Sociét: Générale de Suvellance)



TEST REPORT

Report No.:  F690501/RF-SAR001820  Page(39)/(56)Pages

PCS Low Radiall

TEST 001

Date/Time: 2000-01-15 11:21:08

Test Laboratory: SG3 Testing Korea
File Name: HAC_TCoil_PCS_Low.dad

DUT: RM-375; Type: Folder; Servial: AD0O000126A3CS
Program Name: HAC _TColl_WD_Emission

Communication System: PCS 1900; Frequeney: 1851.25 MHe; Duty Cyele: 1:1
Medimm parameters used: 5=0mho/m, g =1; p=1 kgﬁn3
Phantom section: AME with Coil Section

DASYS Configuration:

- Probe: AMIDV2 - 1025; ; Calibeated: 2008-09-15

- Bensor-Surface: Omm (Fix Surface)

- Klectronics: DAL Sn367; Calibrated: 2008-09-24

- Phamtow; HAC Test Arch with Coil; Type: 3D HAC P01 BA; Senal: 100x

- Measurement SW: DASYA, V4.7 Build 71; Postprocessing SW: SEMCATD, V1.8 Build 184

Cursor:

ABM/ABM2 =451 dB
ABMI comp =-6.78 dB A/m
BWC Factor = 0.150005 dB
Location: -14.3, -3, 364.4 mm

0dE=1794

SGSTesingKaoea Co., Lid |#18—34 Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 vww.electrolab.kr.sgs.com
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PCS Low Radial2

TEST 001

Diate/Time: 2009-01-15 11:25:18

Test Laboratory: SG3 Testing Korea
File Name: HAC_TCoil_PCS_Low.dad

DUT: RM-375; Type: Folder; Servial: AD0O000126A3CS
Program Name: HAC _TColl_WD_Emission

Communication System: PCS 1900; Frequeney: 1851.25 MHe; Duty Cyele: 1:1
Medimm parameters used: 5=0mho/m, g =1; p=1 kgﬁn3
Phantom section: AME with Coil Section

DASYS Configuration:

- Probe: AMIDV2 - 1025; ; Calibeated: 2008-09-15

- Bensor-Surface: Omm (Fix Surface)

- Klectronics: DAL Sn367; Calibrated: 2008-09-24

- Phamtow; HAC Test Arch with Coil; Type: 3D HAC P01 BA; Senal: 100x

- Measurement SW: DASYA, V4.7 Build 71; Postprocessing SW: SEMCATD, V1.8 Build 184

Cursor:

ABMI/ABM2Z =46.3 dB3
ABMI comp =-5.27 dB A/m
BWC Factor = 0.150005 dB
Location: 3, 11.3, 364.4 mm

0dB=207.4

SGSTesingKaoea Co., Lid |#18—34 Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 vww.electrolab.kr.sgs.com
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PCS Middle Axial

Date/Time: 2009-01-15 9:17:31

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil PCS Mid.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TCoil WD _ Emission

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cy(ile: 1:1
Medium parameters used: 6 =0 mho/m, € =1; p=1 kg/m?®
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AMI1DY2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor:

ABMI/ABM2 = 46.5 dB
ABMI1 comp = 0.643 dB A/m
BWC Factor = 0.150005 dB
Location: -2, -6.2, 364.4 mm

0dB=2121

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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PCS Middle Radiall

Date/Time: 2009-01-15 9:20:28

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil PCS Mid.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TCoil WD _ Emission

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cy(ile: 1:1
Medium parameters used: 6 =0 mho/m, € =1; p=1 kg/m?®
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AMI1DY2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor:

ABMI/ABM2 = 45.8 dB
ABMI1 comp = -6.37 dB A/m
BWC Factor = 0.150005 dB
Location; -12.5,-7.2, 3644 mm

0dB=1953

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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PCS Middle Radial2

Date/Time: 2009-01-15 9:24:57

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil PCS Mid.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC TCoil WD _ Emission

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cy(ile: 1:1
Medium parameters used: 6 =0 mho/m, € =1; p=1 kg/m?®
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AMI1DY2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electronics: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Cursor:

ABMI/ABM2 =45.2 dB
ABMI1 comp =-7.77 dB A/m
BWC Factor = 0.150005 dB
Location; -3,-13.2, 364.4 mm

0dB=1814

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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PCS High Axial

Date/Time: 2009-01-15 10:41:52

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil PC5 High.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC_TCoil WD_Emission

‘Communication System: PCS 1900; Frequency: 1908.75 MHz;Duty Cyele: 1:1
Medium parameters used: =0 mho/m, g, =1;p=1 ke/m®
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AMIDV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electronics: DAE3 $n367; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Buld 184

Cursor: )
ABMI/ABM2 =479 dB
ABMI1 comp =344 dB A/m
BWC Factor =0.150005 dB
Location: -4, 0, 364.4 mm

0dB =247.3
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PCS High Radiall

Date/Time: 2009-01-15 10:44:44

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil PC5 High.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC_TCoil WD_Emission

‘Communication System: PCS 1900; Frequency: 1908.75 MHz;Duty Cyele: 1:1
Medium parameters used: =0 mho/m, g, =1;p=1 ke/m®
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AMIDV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electronics: DAE3 $n367; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Buld 184

Cursor: )
ABMI1/ABM2 =46.6 dB
ABMI comp = -4.30 dB A/m
BWC Factor =0.150005 dB
Location: 6.7, 3, 364.4 mm

0dB=2143
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PCS High Radial2

Date/Time: 2009-01-15 10:48:55

Test Laboratory: SGS Testing Korea
File Name: HAC TCoil PC5 High.dad

DUT: RM-375; Type: Folder; Serial: A000000126A3CS
Program Name: HAC_TCoil WD_Emission

‘Communication System: PCS 1900; Frequency: 1908.75 MHz;Duty Cyele: 1:1
Medium parameters used: =0 mho/m, g, =1;p=1 ke/m®
Phantom section: AMB with Coil Section

DASY4 Configuration:

- Probe: AMIDV2 - 1025; ; Calibrated: 2008-09-18

- Sensor-Surface: Omm (Fix Surface)

- Electronics: DAE3 $n367; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Buld 184

Cursor: )
ABMI/ABM2 =452 dB
ABMI comp = -6.49 dB A/m
BWC Factor =0.150005 dB
Location: -3,12.7, 364.4 mm

0dB=1813

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
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APPENDIX
C. Uncertainty Analysis
Uncertainty of Audio Band Magnetic Measurements
Error Description Uncertainty | Prob. | Div. (Ci) (Ci) Std. Unc. Std. Unc.
Value Dist. ABM1 ABM?2 ABM1 ABM?2

Probe Sensitivity
Reference Level +3.0% N 1 1 1 +3.0% +3.0%
AMCC Geometry +0.4 % R V3 1 1 +0.2% +0.2%
AMCC Current +0.6 % R V3 1 1 +0.4 % +0.4 %
Probe Positioning during Calibr. +0.1% R V3 1 1 +01% +0.1%
Noise Contribution +0.7% R NE] 0.0143 1 £0.0% +04%
Frequency Slope +59% R V3 0.1 1.0 +03% +35%
Probe System
Repeatability / Drift +1.0% R V3 1 1 +0.6 % +0.6%
Linearity / Dynamic Range +0.6 % R V3 1 1 +04% +04%
Acoustic Noise +1.0% R V3 0.1 1 +0.1% +0.1%
Probe Angle +23% R V3 1 1 +14% +14%
Spectral Processing +09% R V3 1 1 +05% +05%
Integration Time +0.6 % N 1 1 5 +0.6 % +0.6 %
Field Disturbation +0.2 % R V3 1 1 +0.1% +0.1%
Test Signal
Ref. Signal Spectral Response +0.6 % R V3 0 1 +0.0% +0.0%
Positioning
Probe Positioning +1.9% V3 1 1 +1.1% +1.1%
Phantom Thickness +0.9% V3 1 1 +0.5% +0.5 %
DUT Positioning +19% V3 1 1 +11% +11%
External Contributions
RF Interference +0.0% NE] 1 0.3 +0.0% £0.0%
Test Signal Variation +2.0% V3 1 1 +1.2% +1.2%
Combined Uncertainty
Combined Std. Uncertainty (ABM Field) +4.1% +6.1%
Expanded Std. Uncertainty +81% +12.3%
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APPENDIX

D. Calibration certificate
-AM1DV?2 Probe
-DAE
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AM1DV2 Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughsussirnaae 43, BI04 Zunich, Switzersnd

Schweizertscher Kalibrierdienal
Sarvice suisse d'délalonnage
Servizke aviznero di inraturs
Swias Calbrafion Service

Accredilnd by the Swiss Accreditation Service ($A5) Accreditation No: SCS 108
The Swiss Azcraditation Service is one of the signatories 10 1he EA&
Mufliiserasl Agresment for the recognition of ceibration cortificates

cient  SGS (Dymstec) Gertificats to: AM1DV2-1025_Sep08
|CALIBRATION CERTIFICATE |

it AMIDVZ - SN: 1025

Caliteatice procsdungis) ﬂ.ﬁ. CRLvE-IL"E
Calibration procedure for AM1D magnetic field probes and TMFS in the
audio range

Cahbration date Smmr TE. 2008

Condtion of the cattrated den IR Toleranca

Trws cabbration camilicam documants ihe irncanbiésy o nabon

® MEASLIEMmes and 1Pe uncenaies wih confidence or
All eabbratons hove beon conducied n ihe closed lmborafory tacidy; nmaronmnd lomperalurs (22 + 37°C and humsity < TO

Calibrlion Equipmsht usad (WATE ciitecal for cakbrahicn)

Frmisy Standamds iDe Col Dade (Conicate Ma |

Radhiay Wusmntor Typa 2001 SN Da102TH O3F-Oct-07 (Mo B2E85)

Raftorence Proba AMIDV2 5N 1008 Z3-Unr-08 (Na. AMTD-1008_ Jan0d]

DASA BN TH1 2-0et-07 (Mo, DAES-TE1_OeilT)

e dary Standads 0w Chanck Datle ix ) Schedued Chack

ACC 1054 15-Akg-08 {in houssa checs Aug-08) B0

Marmia Funcion Signate

Cabtiratad by Wik il AF Techecin k =

A

O wovws g s

bsuod Sepiember 18, 2008
Trus caliveation codficate shal nat be reproduced except in full withoul written appscval of e InbBormbary

Canificale Mo; AM1D-1025_Sap08 Page 1 ol 3
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Description of the AM1D probe

The AM1D Audio Magnstic Field Probe is a fully shielded magnetic field probe for the frequancy
range from 100 Hz to 20 kHz. The pickup coll s compliant with the dimensional requirements of [1].
The probe includes a symmetnic low noise amplifier for the signal available at the shielded 3 pin
connecior at the side. Power s supplied via the same conneclor (phaniom powear supply) and
manitorad via the LED near the connector. The 7 pin connectar at the end of the probe doas not
carry any signals, bul determines fhe angle of the sensor when mounted on the DAE. The probe
supports mechanical detection of the surface,

The single sansor in the probe is arrangad in a lilt angle allowing measurement of 3 orthogonal field
components when rolating the probe by 1207 around ils axis. It is aligned with the perpendicular
component of the hield, if the probe axis is hited nominally 35.3° above the measuremant plane;
using the connector rofation and sensor angle stated below,

The prabe is fully RF shialded when operated with the malching skgnal cable (shislded) and allows
measurament of audio magnetic fields in the close vicinity of RF emitling wirgless davices according
o [1] without additional shialding.

Handling of the item

The probe is manufaciured from stainless steel. In order to maintain the parformance and calibration
of the probe, it must not be opened. The probe is designed for oparation in air and shall not be
exposed to humidity or liquids. For proper operation of the surface detection and emergency stop
functions in @ DASY system, the probe must be operaled with the special proba cup provided (larger
diameter).

Methods Applied and Interpretation of Parameters

* Coordinate System: The AM1D probe is mounted in the DASY syslem for oparation with a HAC Test
Arch phantom with AMCC Helmhaoltz calibration coll according to [2], with the tip pointing to “southwest”
arentation,

*  Functional Test: The tunctional test preceding calibration includes test of
Moise level
AF immunity {1kHz AM modulated signal). The shigld of the probe cable must be wall connected.
Frequency responsa verification from 100 Hz to 5 kHz.

*  Conneclor Rotation: The connecior at the end of the probe does not carry any signals and 15 used for
fixation to the DAE only. The proba is operated In the cenler of the AMCC Helmholtz coil using a 1 kHz
magnatic field signal. ts angle s determined from the two minima al nominally +120° and —120°
rotation, 5o the sensor in the tip of the probe is aligned fo the vertical plane in z-direction, cormesponding
to the fieid maximum in the AMCC Helmholtz calibration coil

»  Sensor Angle; The sansor lilting in the vertical plane from the deal vertical direction is determined from
the two minima at nominally +120° and —120°. DASY system uses this angle 1o align the sensor for
racial measurements to the x and y axis in the horizontal plane

*  Sansitiviy: With the probe senscor aligned to the 2-field in the AMCC, the output of the probe is
compared to the magnatic field in the AMCC at 1 kHz. The figld in the AMCC Helmholtz coil is given by

the geometry and the current through the caoil, which is monilored on the precision shunt resistor of the
cail

Cenificate No: AMID-1025_Sep08 Pape 2ol 3
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AM1D probe identification and configuration data

Item
| Type No
Seral No

Overall length
Tip diamater
Sansor oflset
Internal 'Ampalhar

| Manulacturer / Ongin

Manufacturing dale

Last calibration date

Calibration data

Connector rotation angle

Sensor angle

Sensitivity at 1 kHz

| AM1DV2 Audio Magnetic 10 Field Probe
'SP AM1 001 AE
1025

| 286 mm

| 6.0 mm (at the tip)

| 3.0 mm (centre of Sensor from tip)
[40dB

Schmid & Pariner Engineering AG, Zdrich, Switzerdand

| Jul-2006
| September 19, 2007

(in DASY system) 150.2
{in DASY system) -0.45

{in DASY systemn) 0.0649 V / (A/m)

Certificale Ma: AM1D-1025 _Sepl8 Page 3al 3

f~3.6"° (k=2
+/- 0.5 ° (k=2)
+- 2.2 % (K=2)
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DAE Calibration Certificate

TEST 001

Calibration Laboratory of _\_-‘-E-f.}i

Schmid & Partner —
Engineering AG L=,

zmﬁunm ?n_ B04 Zurich, Switzariand ?gﬁﬁ
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DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
s DC Volfage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

s Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

« The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

DC Voltage Measurement Linearify: Verfication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offsel voltage is included in this
measurement

Common mode sensitivity: Influence of a positive or negative commean mode vollage on
the differential measurement.

Channel separation; Influence of a voltage on the neighbor channels not subject to an
input voltage.

AD Converter Values with inputs shorted. Values on the internal AD converter
corrasponding to zéro inpul voltage

Input Offset Measurernent: Qutput voltage and statistical results over a large number of
zero voltage measureaments.

input Offset Current; Typical value for information; Maximum channel input offset
current, not considering the inpul resistance,

Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurament.

Low Battery Alarm Vailtage: Typical value for information. Below this voltage, a battery
alarm signal Is generated.

Power consumplion; Typlcal value for information, Supply currents in various operating
modes,
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DC Voltage Measurement
AJD - Converter Resolution nomenal
High Ranga iLSB = 8. 1uv full range = -100...+300 mV/
Low Range 1L5E = BinV full anga = -1 =3Imy
DASY measuremant paramaters: Aulo Zero Time: 3 sec; Measuring lima: 3 $6C
Calibration Factors X Y F
High Range 404 676 2 0,1% (k=2) | 404,415 = 0.1% (k=2) | 404,505z 0.1% (k=2)
Low Range 3.05088 + 0,7% (k=2) | 395032 = 0.7% (k=2) | 395189 +0.7% (k=2
Connector Angle

| Connector Angla 1o be used in DASY system B5E+1"
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Appendix
1. DC Voltage Linearity
High Range Input (W) Reading (uV) Error (%)
Channel X + Input 200000 200000.4 0.00
Channel X + Input 20000 20004 42 002
Channel X - Impat 20000 -19698.95 0.00
Channal ¥ + Input 200000 200000 0.00
Channel ¥ + Input 20000 20003.82 002
Channal ¥ - Input 20000 20001 .54 0.0
Channel Z + Input 200000 2000002 G.00
Channel Z + Inpaut 20000 20001.02 oo
Channel Z = Input 20000 2000177 001
Low Range Input (uv) Reading (uV) Error (%)
Chanmel X + Input 2000 2000.1 0,00
Channal X + lnput 200 200,08 D04
Channal X - Input 200 -200.46 023
Channal ¥ + lnput 2000 20001 D00
Channel ¥ + Input 200 159044 0.28
Channel ¥ « It 200 20067 0.33
Channel Z * Input 2000 19009 o.o0
Channel Z + Input 200 198,53 .53
Channal 2 - Input 200 -201.m 0.50
2. Common mode sensitivity
DASY measursmant paramelers: Auto Zero Time: 3 sec: Measuring time: 3 sac
Cammaon mode High Range Low Range
Input Voltage (mVv) Average Reading (uV) Avarage Reading (V)
Channel X 200 445 aor
- 200 -1.87 =312
Channel ¥ 200 0E3 07s
200 «1.46 -2.02
Channel Z 200 571 524
- 200 882 -T.33
3, Channel separation
DASY measuremant parsmeters; Aulo Zarg Time: 3 sec; Measunng time: 3 sec
Input Voltage (mV] | Channel X (uV) | Channel ¥ [V} Channol Z (u¥)
Chanmel X 200 1.58 0.A7
Channel ¥ 200 088 2.06
Channel Z 200 2B 0.26
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4, AD-Converter Values with inputs shorted
DASY measuremen] paramaters: Auto Fero Time: 3 sec, Measunng lime: 3 sec

High Range (L58) Low Range (LS8)
Channel X 18354 16104
Channal ¥ 16145 17163
Channel £ 15912 15586

5. Input Offset Measurament
DASY maeasurement parameters: Auto Zero Time: 3 sec; Measunng time: 3 sec

Input 1002
Average (uV) min. Offaet (1V) | max. Offset (uV) Bt !:I:‘:';Ilhﬂ
Channel X -0.av 118 0.eg .42
Channel ¥ -0.59 -1.54 0.25 031
Channal 2 | -0.62 163 0.02 0,32
6. Input Offset Current
Nominal Input circultry offsel cument on all channels: <2514
7. Input Resistance
Zoroing (MOhm) Measuring (MChm)
Channal X 0.200m 201.2
Channel ¥ 0.2001 200.7
| Channel £ 0.2001 164 3

8. Low Battery Alarm Voltage |verfied during pre tesi)
| Typical values Alarm Level (VDC)
Supply {+ Vec) «T.0
Supply (- Vec) -T.6

9, Power Consumption (verifiss dusing pre teaf)

Typical values Switched off (mA) | Stand by (mA) Tranamitting (mA)

Supply (+ Vec) +0.0 & .14

Supply (- Vec) =0.01 B ]
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