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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

1. TEST RESULT CERTIFICATION

COMPANY NAME: HIGH TECH COMPUTER, CORP.
1F, 6-3, BAU-CHIAN ROAD
HSINTIEN, TAIPEI, TAIWAN

CONTACT PERSON: JESSE KUO

EUT DESCRIPTION: SMARTPHONE

MODEL NAME: PC20B

DATE TESTED: DECEMBER 6, 2002
TYPE OF EQUIPMENT LICENSED PORTABLE TRANSMITTER
EQUIPMENT TYPE LICENSED PART 24 GSM/GPRS CELLULAR PHONE
MEASUREMENT PROCEDURE ANS| 63.4/1992, TIA/EIA 603
PROCEDURE CERTIFICATION
FCCRULE CFR 47 PART 24 Subpart E

Compliance Certification Services, Inc. tested the above equipment for compliance with the requirement
set forth in CFR 47, PART 24 Subpart E-Broadband PCS. The equipment in the configuration described
in this report, shows the measured emission levels emanating from the equipment do not exceed the
specified limit.

Note : This document reports conditions under which testing was conducted and results of tests
performed. This document may not be dtered or revised in any way unless done so by Compliance
Certification Services and al revisons are duly noted in the revisons section. Any dteration of this
document not carried out by Compliance Certification Services will congtitute fraud and shall nullify the
document.

Tested By: Tested By:

FRANK IBRAHIM WILLIAM ZHUANG

EMC ENGINEER EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES

Released For CCS By:

MIKE HECKROTTE
CHIEF ENGINEER
COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

2. EUT DESCRIPTION

This equipment is a sngle mode portable mobile station of which the frequency range is 1850 —
1909 MHz. It has output power ~29.3dBm / 851.13mW (EIRP).

3. FACILITIES, LABORATORY AND ACCREDITATION

3.1. Facilities

The open area test sites and conducted measurement facilities used to collect the radiated data
arelocated at 561F Monterey Road, Morgan Hill, Cdifornia, USA. The Sites are constructed in
conformance with the requirements of ANSI C63.7, ANSl C63.4 and CISPR Publication 16.

3.2. Laboratory Accreditation

The laboratory and associated test facilities used to perform radiated and conducted emissions
tests are accredited by National Voluntary Laboratory Accreditation Program for the specific
scope of accreditation under Lab Code: 200065-0 to perform Electromagnetic Interference tests
according to FCC PART 15 AND CISPR 22 requirements. In addition, the test facilities are
listed with Federd Communications Commisson (reference no: 31040/SIT (1300B3) and
31040/SIT (1300F2)).

No part of this report may be used to claim or imply product endorsement by NVLAP or any
agency of the US Government.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMS8TANAGER
3.3. List of Accreditations
Country | Agency Scope of Accreditation L ogo

61000-4-2, IEC 61000-4-3, IEC 61000-4-4,
IEC 61000-4-5, |EC 61000-4-6, IEC 61000-4- | 500065.0
8, IEC 61000-4-11, CNS 13438

USA NVLAP* FCC Part 15, CISPR 22, AS/INZS 3548,|IEC @
[W[L@@

USA FCC 3/10 meter Open Area Test Sites to perform
FCC Part 15/18 measurements c
1300
Japan VCCI CISPR 22 Two OATS and one conducted Site VCCI

R-1014, R-619, C-
640

ENS50082-2, |1EC61000-6-1, IEC61000-6-2,
EN50083-2, EN50091-2, EN50130-4,
EN55011, EN55013, EN55014-1, ENS55104,
ENS5015, ENG61547, EN55022, ENS5024,
EN61000-3-2, EN61000-3-3,  EN60945,
EN61326-1

Norway | NEMKO | EN50081-1, EN50081-2,  EN50082-1, @
ELA 117

Norway | NEMKO | EN60601-1-2 and IEC 60601-1-2, the
Collagrd  Standards for  Electro-Medica
ELA-171

Products. MDD, 93/42/EEC, AIMD

90/385/EEC
Tawan BSMI CNS 13438 m
O
S 2-IN-E-1012
Canada | Indusry | RSS210 Low Power Transmitter and Recaiver | Canada
Canada IC2324 AB,C,and F

*No part of this report may be used to clam or imply product endorsement by NVLAP or
any agency of the US Government.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

4. CALIBRATION, METHODOLOGY AND UNCERTAINTY

4.1. Equipment Calibration

The measuring equi pment, which was utilized in performing the tests documented herein, has
been cdibrated in accordance with the manufacturer's recommendations for utilizing caibration
equipment, which is tracesble to recognized nationa standards.

4.2. Test Methodology

Conducted and radiated testing were performed according to the procedures documented on
chapter 13 of ANSI C63.4 and FCC CFR 47 2.1046, 2.1047, 2.1049, 2.1051, 2.1053, 2.1055 and
2.1057.

Receiving equipment (i.e., receiver, analyzer, quas-peak adapter, pre-selector) and LISNs

conform to CISPR specifications for “ Radio Interference Measuring Apparatus and
Measurement Methods,” Publication 16.

4.3. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests per-
formed on the apparatus.

Radiated Emission

30MHz — 200 MHz +/- 3.3dB
200MHz — 1000MHz +4.5/-2.9dB
1000MHz — 2000MHz +4.6/-2.2dB

Power Line Conducted Emission
150kHz — 30MHz +/-2.9

Any results faling within the above vaues are deemed to be margindl.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

4.4, Test and Measurement Equipment

The following test and measurement equipment was utilized for the tests documented in this report:

TEST EQUIPMENTSLIST
Name of Equipment M anufacturer Model No. Serial No. Due Date
Spectrum Display HP 85662A 2152A 03066 6/1/03
Spectrum Analyzer HP100Hz - 22GHz 8566B 3014A 06685 6/1/03
Quasi-Peak Detector HPOK - 1GHz 85650A 3145A01654 6/1/03
Horn Antenna EMCO 3115 6739 1/31/03
Horn Antenna(l - 18GHz) EMCO 3115 2238 N/A
Signal Generator HP 83732B US34490599 3/9/03
Pre-amplifier,35.5dB (1- 26.5GHz) HP 8449B 3008A 00369 6/30/03
DC Power Supply HP 6235 2450A-08312 N/A
Multimeter Fluke 26111 74380619 N/A
Environmental Chamber Thermotron SE-600-10-10 29800 4/26/03
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

5. APPLICABLE RULES

5.1. RF POWER OUTPUT §2.1046

§ 24.232- POWER LIMIT

§24.232(a) Maximum Peak output power for base station transmitters should not exceed
100 Watts EIRP (equivaent isotropicaly radiated power).

§24.232(b) Mobile stations are limited to 2 Watts EIRP.

5.2. MODULATION CHARACTERISTICS 82.1047
Not applicable.
5.3. OCCUPIED BANDWIDTH §2.1049

§2.1049(i) Transmitters designed for other types of modulation —when modulated by an
gppropriate sgna of sufficient amplitude to be representative of the type of service in which
used. A description of the input Sgnd should be supplied.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

5.4. SPURIOUS EMISSIONS AT ANTENNA TERMINALS 8§2.1051

§24.238- EMISSION LIMITS

§24.238(a) The magnitude of each spurious and harmonic emisson that can be detected when the
equipment is operated under conditions specified in the indruction manua and/or adignment
procedure, shal not be less than 43+10 log (mean output power in weatts) dBc below the mean
power output outside alicensee' s frequency block (-13dBm).

5.5. FIELD STRENGTH OF SPURIOUS RADIATION 82.1053

§24.238- EMISSION LIMITS

§24.238(a) The magnitude of each spurious and harmonic emisson that can be detected when the
equipment is operated under conditions specified in the indruction manud and/or dignment
procedure, shdl not be less than 43+10 log (mean output power in watts) dBc below the mean
power output outside alicensee' s frequency block (-13dBm).

5.6. FREQUENCY STABILITY 82.1055

§24.235 The frequency stability shal be sufficient to ensure thet the fundamental emisson Says
within the authorized frequency block.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

S.7. FREQUENCY RANGE TO BE INVESTIGATED 82.1057

§2.1057(a) In al of the measurements set forth in §2.1051 and §2.1053, the spectrum shall be investigated
from the lowest radio frequency sgna generated in the equipment, without going below 9 kHz,
up to at least the frequency shown below:

(2) If the equipment operates below 10 GHz: to the tenth harmonic of the highest fundamental
frequency or to 40 GHz, whichever islower.

(2) If the equipment operates at or above 10 GHz and below 30 GHz:
to the fifth harmonic of the highest fundamentd frequency or to 100 GHz, whichever is lower.

(3) If the equipment operates at or above 30 GHz: to the fifth harmonic of the highest
fundamenta frequency or to 200 GHz, whichever islower.
§2.1057(b) Particular atention should be paid to harmonics and sub-harmonics of the carrier
frequency as well as to those frequencies removed from the carrier by multiples of the oscillator
frequency. Radiation at the frequencies of multiplier stages should aso be checked.
§2.1057(c) The amplitude of spurious emissions, which are attenuated more than 20 dB below the
permissible value, need not be reported.
§2.1057(d) Unless otherwise specified, measurements above 40 GHz shdl be performed using a
minimum resolution bandwidth of 1 MHz.

Spec limit: Frequency investigation range from 10 MHz to 20 GHz.
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REPORT NO: 02T1665-1
EUT: SMARTPHONE

DATE: DECEMBER 6, 2002
FCC ID: NMS8TANAGER

6. TEST SETUP, PROCEDURE AND RESULT

6.1. SECTION 2.1046: RF POWER OUTPUT

INSTRUMENTS LIST

EQUIPMENT MANUFACTURE MODEL NO. CAL.DUEDATE
Spectrum Analyzer HP 8593EM 6/11/03
Amplifier MITEQ NSP2600-44 4/26/03
Horn Antenna EMCO 3115 SN: 6739 1/31/03
Horn Antenna EMCO 3115 SN: 6717 1/31/03

MEASUREMENT PROCEDURE
1). On atest Ste, the EUT shdl be placed on aturntable, and in the position closest to the
norma use as declared by the user.

2). Thetest antennashdl be oriented initidly for vertical polarization located 3m from
the EUT to correspond to the frequency of the transmitter.

3). The output of the test antenna shal be connected to the measuring receiver and ether
apeak or quasi-pesk detector was used for the measurement as indicated on the report.
The detector selection is based on how close the emission level was approaching the
limit.

4). The trangmitter shal be switched on, if possible, without the modulation and the
measurement receiver shal be tuned to the frequency of the tranamitter under test.

5). The test antenna shal be raised and lowered through the specified range of height
until amaximum signa leve is detected by the measuring receiver.

6). The transmitter shdl than be rotated through 360° in the horizontal plane, until the
maximum signd leve is detected by the measuring receiver.

7). Thetest antenna shall be raised and lowered again through the specified range of
height until amaximum signdl levd is detected by the measuring receiver.

8). The maximum signd level detected by the measuring receiver shal be noted.
9). The transmitter shal be replaced by atuned dipole (substitution antennad).
10). The subdtitution antenna shall be oriented for vertica polarization and the length of

the subgtitution antenna shal be adjusted to correspond to the frequency of the
transmitter.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

11). The substitution antenna shall be connected to a cdibrated signa generator.

12). If necessary, the input attenuator setting of the measuring receiver shdl be adjusted
in order to increase the sengtivity of the measuring receiver.

13). The test antenna shdl be raised and lowered through the specified range of the height
to ensure that the maximum sgnd isreceived.

14). The input Sgnd to the substitution antenna shall be adjusted to the level that
produces alevel detected by the measuring receiver, that is equa to the level noted while
the transmitter radiated power was measured, corrected for the change of input
attenuation setting of the mesasuring receiver.

15). Theinput leve to the subgtitution antenna shall be recorded as power level in dBm,
corrected for any change of input attenuator setting of the measuring receiver.

16). The measurement shall be repeated with the test antenna and the subgtitution antenna
oriented for horizontal polarization.

17). The measure of the effective radiated power isthe larger of the two levels recorded,
a the input to the subtitution antenna, corrected for the gain of the subgtitution antenna

if necessary.
Test result:
Modulation Max Output Power (dBm) Max Output Power(mW)
PCS 1900MHz 29.3 (EIRP) 851.13
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

PCS 1900MHz Output Power (EIRP):

12/5/02  FCC Measurement
Compliance Certification Services, Morgan Hill Open Field Site
Test Engr: Frank Ibrahim
Pr oject #: 02T1665-1
Company: High Tech Computer, Corp.
EUT Descrip.: Smart Phone
EUT M/N: PC20B
Test Target: FCC Part 24
Mode Oper: X
Frequency | SA reading |SG reading CL Gain EIRP Limit Margin Notes
(GHz) (dBuV) (dBm) (dB) (dBi) (dBm) (dBm) (dB)
Fundamental Low, Mid,& High Channels:
1.850 102.50 22.00 0.9 8.20 29.30 33.00 -3.70 H
1.880 103.10 21.80 0.9 8.20 29.10 33.00 -3.90 H
1.910 102.00 21.70 0.9 8.20 29.00 33.00 -4.00 H
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMS8TANAGER
6.2. OCCUPIED BANDWIDTH
TEST SETUP
EUT Spectrum
P Anayzer

TEST PROCEDURE

The EUT s output RF connector (made solely for the purpose of the test) was connected with a short
cable to the spectrum analyzer, RES BW was set to about 1% of emission BW , -26 dBc display line was

placed on the screen, the occupied BW is the delta frequency between the two points where the display
line intersects the signal trace.

RESULT
No non-compliance noted.

Compary Mame: Project Mo Time & D ate
HTC 02716651 10:02:21 &M December 05, 2002

REF 30.00 4B ATTEM 10 dB MKER 307.500 KHz -1.17 dB

PEAK |
LOG

i | Ay |
& ’Wﬁr ] i

.! T 1 i i }

CEMTER 1.850 GHz SPak 500.000 KHz
CCS  RES Bw 3KHz WD Bw 3 KHz SwP 140 mzec
Test Item: 26dB BW, Low Channel 512,
Description:
Page 14 of 44
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMS8TANAGER
Compary Mame: Project Mo.: Tirme & Date
HTC 02T 16651 11:56:54 Ak December 05, 2002
REF 30.00 dB ATTEM 10 dB MER 304.166 KHz -0.16 dB
PEAE.
LOG

B/ T
m]{ i '\F

il '
DL
ol M

CEWTER 1.880 GHz SPAN 500.000 KHz
CCS  RESBwW 3KHz WD Bw 3 KHz SWwP 140 meec

Test Itern: 26 dB BW. Mid Channel 661

Description:

Company Mame: Project Mo.: Time & Date

HTC 02716651 11:04:48 A December 05, 2002
REF 30.00 4B ATTEW 10dE MER 310,000 KHz -0.67 dB
PEAK,

LOG

10 o
dB/ a.WNN'" ity

.Nwh

2 vt | a,a{"} w\lwu\.
% WT‘ Vi,

CEMTER 1.910 GH= SPAN 500.000 KHz
CCS RESBW 3KHz WD By 3 KHz WP 140 mzec
Test Item: 26dB B\, High Charnel 810

Degcription:
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMSTANAGER
6.3. SPURIOUS EMISSION AT ANTENNA TERMINAL
TEST SETUP
EUT Spectrum

' > Anayzer

TEST PROCEDURE

1) EUT sRF output connector (made solely for the purpose of the test) is connected to the spectrum
analyzer, RBW was set to IMHz and VBW to 1MHz, the spectrum of 10MHz to 20GHz was
investigated for any spurious emissions, a close up investigation for band edges for the low and
high channels was a so investigated with RBW and VBW of 3kHz.

RESULT
No non-compliance noted.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMB8TANAGER
Low Channd:
Company Mame: Froject Mo.: Time & Date
HTC 02T 1E65-1 10:1:3:54 Ab December 05, 2002
REF 30.00 dB ATTEM 10 dB MER 1.850 GHz -16.83 4B
FEAE.

LOG A

10

de/ i '
Al

oL 4 ’

130 “w

dB iy M !

i

CEMTER 1.850 GHz SPaAM 500,000 KHz
CCS5 BRESBw 3KH:z VIO B 3 kHz Sw'P 140 mzec

Test ltem: Lower Band edge, Low Channel 512

Description:
Lower Band Edge
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMS8TANAGER
Company Mame: Project Mo.: Time & Date
HTC 02T 16651 10:53:03 &M December 05, 2002
REF 35.00 dB ATTEM 10 dB MER 1.403GHz -21.33 4B
PEAF.
LOG
10
dB/
oL
130
dB ~ i g i bbb ettt o o) S e
START 10.000 MHz STOF 2000 GHz
CCS  RES Bw 1 MHz WD B 1 MHz Sl B0 mzec

Test Itern: Out of Band, Low Channel 512

Description:

Compary Marne: Project Mo.: Time & Date
HTLC 02716651 10:54:11 AM December 05, 2002

REF 35.00 dB ATTEM 10 dB MER 13640 GHz -17.00 dB

PEAK
LOG
10
dB/

DL

130
dB b g WWWWWWWW-

START 2000 GHz STOP 20.000 GHz
CCS  RES B'w 1 MHz WD B 1 MHz SWwWP 360 mzec

Test Item: Out of Band, Low Channel 512

Description:
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NM8TANAGER
Mid Channdl:
Compary Mame: Project Mo.: Time & Date
HTC 02T1BE5-1 11:29.31 AM December 05, 2002
REF 35.00 dB ATTEM 10 dB MER 1.658 GHz -20.67 dB
PEAK,
LOG
10
dB/
DL
130
dB Aertrars TV ST FUVU P ESRRITATGDT? NOURIOADY BT NUO RS o). OCAMOM RPN | e s
START 10.000 MHz STOP 2.000 GHz
CCS  RES Bw 1 MHz WVID BYW 1 MHz SWwP 50 mzec

Test Item: Out of Band, Mid Channel BE1

Description:

Compary Mane: Project Mo.: Time & Date
HTC 02T 16651 11:36:55 AM December 05, 2002

REF 35.00 dB ATTEM 10 48 MER 15,470 GHz -18.50 dB

PEAK
LOG
10
dB/

DL

130
dB FErRE R T ,,WWWWWWWW

START 2.000 GHz STOP 20.000 GHz
CCS  RES Bw 1 MHz YD B 1 MHz SWwWP 360 mzec

Test Item: Out of Band, Mid Channel BE1

Drezcription:
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

High Channdl:

Company Mame: Project Ma.: Time & Date
HTC 02T1665-1 11:10:07 A December 05, 2002

REF 30.00 dB ATTEN 10 dB MER 1.910 GHz -16.00 dB

FEALE.
LOG

0 AL,

de/

DL "‘FWL
130 ¥
dE me

W}M‘J

i Y Y
CEMTER 1.910 GHz SPaM 500,000 kKHz
CCS RESBwW 3EHz VID BWw 3KHz SWwWP 140 msec
Test [tem: Upper band edge. High Channel 810
Drezcriptiorn:
Upper Band Edge
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMS8TANAGER
Company Marme: Project Mo.: Time & D ate
HTC 02T16E51 11:11:36 AM December 05, 2002
REF 35.00 dB ATTEM 10 dB MER 1.410GHz -25504d8
FEAE.
LoG
10
dE/
DL
130
dE
[PPSR Y PRIV WY TRSYYS PR OO FTREY, V¥ S SR TTSFTPTY R FT ettt el g
START 10.000 tHz STOP 2.000 GHz
CCS RESBwW 1MHz WID Bw 1 MHz SWwP 50 mzec
Test Itern: Out of Band, High Chankel 810
Drezcription:
Comparwy Marne: Project Mo.: Time & Date
HTC 02T16651 11:133 AM December 05, 2002
REF 35.00 dB ATTEM 10 dB MER 14900 GHz -20.83 4B
FEAE.
LoG
10
dE/
DL
130
dB itk e e WWMW
AL TN YT T P ¥ W
START 2000 GH=z STOP 20,000 GHz
CCS RESBW 1MHz WID Bw 1 MHz S'wP 380 meec
Test ltem: Out of Band, High Channel 310
Drescription:
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REPORT NO: 02T1665-1
EUT: SMARTPHONE

DATE: DECEMBER 6, 2002
FCC ID: NMS8TANAGER

6.4. FIELD STRENGTH OF SPURIOUS RADIATION

Detector Function Setting of Test Receiver

Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
DX] Peak X 1 MHz X] 1 MHz
Above 1000 [] Average []1MHz [] 10Hz
TEST SETUP
L1
im
—
Ant
EUT <]
T .
Turntable 0.8|m im
Signal ‘ RF T_est
~ Source Receiver
Ground Plane

Fig 1: Radiated Emission Measurement
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMSB8TANAGER
L1
4m
o im |
Substitutign Ant |
Ant
0]
[
|
Turn im
sG| Table O'Tm RF Test
| L Recelver
s S S
Ground Plane

Fig 2: Radiated Emission — Substitution Method set-up

TEST PROCEDURE

1). On atest site, the EUT shall be placed on aturntable, and in the position closest to the normal use as
declared by the user.

2). The test antenna shall be oriented initialy for vertical polarization located 1m from the EUT to
correspond to the frequency of the transmitter.

3). The output of the test antenna shall be connected to the measuring receiver and either a peak or
average detector was used for the measurement as indicated on the report. The detector selection is based
on how close the emission level was approaching the limit.

4). The transmitter shal be switched on, if possible, without the modulation and the measurement receiver
shall be tuned to the frequency of the transmitter under test.

5). The test antenna shall be raised and lowered through the specified range of height until a maximum
signa level is detected by the measuring receiver.

6). The transmitter shall than be rotated through 360° in the horizontal plane, until the maximum signa
level is detected by the measuring receiver.

7). The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal levd is detected by the measuring receiver.

8). The maximum signal level detected by the measuring receiver shall be noted.

9). The transmitter shall be replaced by a substitution antenna.

10). The substitution antenna shall be oriented for vertical polarization.

11). The substitution antenna shall be connected to a calibrated signal generator.

12). If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sengitivity of the measuring receiver.

13). The test antenna shall be raised and lowered through the specified range of the height to ensure that
the maximum signal is received.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

14). The input signal to the substitution antenna shall be adjusted to the level that produces alevel
detected by the measuring receiver, that is equa to the level noted while the transmitter radiated power
was measured, corrected for the change of input attenuation setting of the measuring receiver.

15). Theinput level to the substitution antenna shall be recorded as power level in dBm, corrected for any
change of input attenuator setting of the measuring receiver.

16). The measurement shall be repeated with the test antenna and the substitution antenna oriented for
horizontal polarization.

17). The measure of the effective radiated power is the larger of the two levels recorded, at the input to
the subgtitution antenna, corrected for the gain of the substitution antenna if necessary.

RESULT
No non-compliance noted:
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMS8TANAGER
Frequency | SA reading |SG reading CL Gain EIRP Limit Margin Notes
(GHz) (dBuV) (dBm) (dB) (dBi) (dBm) (dBm) (dB)
Spurious Emissions:
Low Channel
5.55 58.23 -47.10 13 10.30 -38.10 -13.00 -25.10 H
7.40 64.07 -38.60 1.5 10.20 -29.90 -13.00 -16.90 H
9.25 53.23 -45.80 1.7 11.30 -36.20 -13.00 -23.20 H
11.10 50.73 -48.50 1.8 11.90 -38.40 -13.00 -25.40 H
12.95 47.90 -49.60 2.0 11.80 -39.80 -13.00 -26.80 H
14.80 49.23 -50.50 2.2 15.00 -37.70 -13.00 -24.70 H
16.65 42.00 -56.80 2.4 13.00 -46.20 -13.00 -33.20 H, Noise Floor
18.50 42.00 -47.60 2.6 13.00 -37.20 -13.00 -24.20 H, Noise Floor
Mid Channel
3.76 30.16 -44.00 1.0 8.90 -36.10 -13.00 -23.10 H, Noise Floor
5.64 62.23 -43.00 13 10.30 -34.00 -13.00 -21.00 H
7.52 65.07 -37.20 1.5 10.20 -28.50 -13.00 -15.50 H
9.40 53.90 -45.60 1.7 11.30 -36.00 -13.00 -23.00 H
11.28 48.57 -50.20 18 11.90 -40.10 -13.00 -27.10 H
13.16 47.57 -50.30 2.0 11.80 -40.50 -13.00 -27.50 H
15.04 50.73 -50.30 2.3 15.00 -37.60 -13.00 -24.60 H
16.92 42.00 -53.90 2.5 13.00 -43.40 -13.00 -30.40 H, Noise Floor
18.80 42.00 -47.80 2.7 13.00 -37.50 -13.00 -24.50 H, Noise Floor
High Channel
3.82 31.00 -44.00 1.0 8.90 -36.10 -13.00 -23.10 H, Noise Floor
5.73 61.90 -44.20 1.3 10.30 -35.20 -13.00 -22.20 H
7.64 61.70 -41.00 1.5 10.20 -32.30 -13.00 -19.30 H
9.55 53.20 -45.60 1.7 11.30 -36.00 -13.00 -23.00 H
11.46 46.40 -52.30 1.8 11.90 -42.20 -13.00 -29.20 H
13.37 48.70 -48.20 2.0 11.80 -38.40 -13.00 -25.40 H
15.28 42.00 -59.50 2.3 15.00 -46.80 -13.00 -33.80 H, Noise Floor
17.19 42.00 -52.50 2.5 13.00 -42.00 -13.00 -29.00 H, Noise Floor
19.10 42.00 -46.20 2.7 13.00 -35.90 -13.00 -22.90 H, Noise Floor
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NM8TANAGER
6.5. FREQUENCY STABILITY
TEST SETUP
HTH
CMU200vs
Spectrum
Analvzer i| .
Jk % 1 FUT
O o
|
:(-El Chamber
DC source

A A A A A A A A e A A A A A A A A
Fig. 3: Frequency Stability Setup

TEST PROCEDURE

Frequency stability versus environmental temperature
1). Setup the configuration per figure 6 for frequencies measurement inside the environmental chamber.
Set the temperature of the chamber to 25°C. Set SA Resolution Bandwidth low enough to obtain the
desired frequency resolution and measure the EUT 25°C operating frequency as reference frequency.
2). Turn EUT off and set Chamber temperature to -30°C.
3). Allow sufficient time (approximately 20 to 30 minus after chamber reach the assigned temperature)
for EUT to stabilize. Turn on EUT and measure the EUT operating frequency. Turn off EUT after the
measurement.
4). Repeat step 3 with a 10°C increased per stage until the highest temperature of +50°C reached, record
all measured frequencies on each temperature step.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

Frequency stability Ac Voltage
1). Setup the configuration per figure 6 and set chamber temperature to 25°C. Use a variable DC power
supply to power the EUT and set DC output voltage to EUT nomina input DC voltage. Set SA
Resolution Bandwidth low enough to obtain the desired frequency resolution and measure the EUT 25°C
operating frequency as reference frequency.
2). Sowly reduce the EUT input voltage to specified extreme voltage variation and record the maximum
frequency change.

RESULT
No non-compliance noted.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

Reference Frequency: PCS Mid Channel 1880.000012MHz & 25°C
Limit: to stay + 2.5 ppm = 4700.000 Hz
Power Supply Environment Fregquency Deviation Measureed with Time Elapse
{Vdc) Temperature ["C) {MHz) Delta (ppm} Limit {ppm]
3.80 50 18799959599 0.007 24
3.80 40 1879999933 0.015 25
3.80 a0 1880.000015 -0.002 25
3.90 25 1880.0000712 0 + 25
3.80 20 1879999936 0.014 25
3.80 10 1879.999973 0.018 25
3.80 a 1879999571 0.022 25
3.80 -10 1879999550 0.037 25
3.80 -20 1879999577 0.019 24
3.80 -30 187999957 4 0.020 245
3.6 (end point) 25 1879999553 0.079 25
4.2 25 18799959563 0.079 24
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMS8TANAGER
6.6. RADIATED EMISSION
Detector Setting of Spectrum Analyzer
Frequency Range ; Resolution . :
(MH2) Detector Function Bandwidth Video Bandwidth
DX] Peak X] 100 KHz X] 100 KHz
3010 1000 [X| Quasi Peak X 1 MHz X 1MHz
L1
4m
10m I
Ant
EUT - o I
|_ | |\
Turn 08m 1m
Table | \_ RF Test
| 1 Receiver
) t:imL:;d Pfane ’ ' ‘ !
Fig 1: Radiated Emiszion Mezsurement 30 to 1000 MHz
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

TEST SETUP & PROCEDURE

1. The EUT was placed on the turn table 0.8 meter above ground in 3 meter open area test
gte.

2. Set the resolution bandwidth to 120KHz in the test receiver and select Pesk function to
scan the frequency below 1 GHz.

3. Shift the interference-receiving antenna located in antenna tower upwards and
downwards between 1 and 4 meters above ground and find out the loca peak emission
on frequency domain.

4. Locate the interference-receiving antenna at the position where the local pesk reach the
maximum emisson.

5. Rotate the turn table and stop at the angle where the measurement device has
maximum reading

6. Shift the interference-receiving antenna again to detect the maximum emission of the
local pesk

7. 1f the reading of the local peak under Pegk function islower than limit by 6dB, then
Quas Peak detection is not needed and this reading should be recorded. And if it is
higher than Peak limit, then the test isfail. Others, switch the recelver to Quas Pesk
function, set the resolution bandwidth to 100kHz and repeet the procedures (3)~(6). If
the reading is lower than limit, this reading should be recorded, otherwise, thetest is

fal.

8. Set the resolution and video bandwidth of the spectrum andyzer to IMHz and repesat
procedures (3)~(6) for frequency band from 1 GHz to 10 times carrier frequency.

9. If the reading for the loca pesk islower than the Average limit, no further testing is
needed in thislocal peak and this reading should be recorded. If it is higher than

Average limit but lower than Pegk limit, then set the resolution bandwidth to IMHz

and video bandwidth to 300Hz. Repesat procedures (3)~(6). If the maximum reading is
lower than Average limit, then this reading should be recorded. If it is higher, then the

test isfall.

RESULT
No non-compliance noted, as shown below.
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

OMPLIANGE

Project # 0211665-1
T = Certification Services

Report #. 021127C01
CCC VCCI CISPR. CE. AUSTEL Date& Time 11/27/02 2:27 PM
UL, CSA, TUV, BSMI, DHHS, NVLAI Test Engr: Frank Ibrahim

561F MONTEREY ROAD, SAN JOSE, CA 95037-90!
PHONE: (408) 463-088¢  FAX: (408) 463-0888

Company: _High Tech Computer Corp.
EUT Description: _Smart Phone, Model: PC20B
Test Configuration : _EUT, USB Cradle, Laptop, Mouse
Type of Test: _FCC Part 15,Class B
Mode of Operation: _EUT connected to Laptop via USB port

<< Main Sheet

Freq. |Reading] AF Closs |Pre-amg _Level Limit | Margin] Pol Az Height Mark
(MHz) | (dBuV) | (dB) | (dB) (dB) |(dBuV/m)l FCC B| (dB) | (H/V) | (Deg) (Meter) | (P/QI/A)
49580 | 48.10 | 1793 | 4.02 | 27.54 | 4251 46.00 | -3.49 | 3mV 0.00 1.00 P
61.30 5400 | 7.28 | 1.22 | 27.16 | 35.35 40.00 | -4.65 | 3mV 0.00 1.00 P
49580 | 4450 | 1793 | 4.02 | 27.54 | 38.91 46.00 | -7.09 | 3mH 0.00 1.00 P
61.30 5100 | 7.28 | 1.22 | 27.16 | 32.35 40.00 | -7.65 | 3mH 0.00 1.00 P
396.70 | 44.70 | 15.45 | 3.54 | 27.10 | 36.60 46.00 | -9.40 | 3mH 0.00 1.00 P
390.18 | 44.10 | 15.40 | 3.51 | 27.05 | 35.96 46.00 |-10.04| 3mV 0.00 1.00 P
6 Worst Data
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NM8TANAGER
6.7. POWER LINE CONDUCTED EMISSION
Detector Function Setting of Test Receiver
Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
450 KHz to 30 X[ Peak
MHz [ "] CISPR Quasi Peak X 9KHz X 9KHz
TEST SETUP:
115VAC / 60Hz

USB Printer
Mouse

EUT

Modem PC

Head
Phone
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002

EUT: SMARTPHONE FCC ID: NMS8TANAGER
TEST | /O CABLES
Cable 110 # of 1/0| Connector Type of Cable| Data
No Port Port Type Cable Length| Traffic| Bundled Remark
1 AC 4 US 115VAC]| Un-shielded 2m No No
2 USB/IO 1 usB Shielded 2m Yes No
3 Mouse 1 UsB Shielded 2m Yes No
4 Modem 1 DB9 Shielded im Yes No
5 Printer 1 DB25 Shielded 2m Yes Yes
6 |Head Phon| 1 Din Un-shielded | 1.8m Yes No

TEST PROCEDURE

1. The EUT was placed on a wooden table 40 cm from avertical ground plane and approximately 80 cm
above the horizontal ground plane on the floor. The EUT was set to transmit in a continuous mode.

2. Line conducted data was recorded for both NEUTRAL and HOT lines.

RESULT
No non-compliance noted. See Line Conduction plot

CONDUCTED EMISSIONSDATA (115VAC 60H2)
Freq. Reading Closs| Limit EN B Margin Remark
(MH2) | PK (dBuV)| QP (dBuV) | AV (dBuV) (dB) QP AV QP (dB)JAV (dB)] L1/L2
0.51 54.30 - 34.90 0.00 56.00 46.00 -1.70 | -11.10 L1
0.32 54.40 - 35.08 0.00 61.20 51.20 -6.80 | -16.12 L1
0.26 48.28 - 33.69 0.00 62.86 52.86 | -14.58 | -19.17 L1
0.51 43.88 - 24.53 0.00 56.00 46.00 | -12.12 | -21.47 L2
0.31 36.90 - - 0.00 61.43 5143 | -2453 | -1453 L2
28.00 36.78 - - 0.00 60.00 50.00 | -23.22 ] -13.22 L2
6 Worst Data
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REPORT NO: 02T1665-1
EUT: SMARTPHONE

DATE: DECEMBER 6, 2002
FCC ID: NMS8TANAGER

OMPLIANCE

561F Montereay Road,

S(.‘Lf;“.r.h:l [dBuv)

5 San sé, CA 55037 UBA
T 5 Engmcoring Sorviov e, Tel (408) 463-0BBE
Lff:.:__:ﬁt_:_:_ﬂ?""‘*-‘ﬁt Fax: (408) 463-0B882
Data#: 14 File#: HTCLC-1.EMI Date: 12-05-2002 Time: 165:42:41

Cormpliance Certification Service

LA

i

“\/\/\rlﬂ r
v v

vy ir

Tracea -
Project #

Company

Mode]l Name

: 02T1665-1 Charger
Test Enginaar :

Frank Ibrabim

: High Tech Computer
: Smart Phone
: PC20B

I A 2 B

Fraguency (MHz)

Raf Trace:

Corp.

Tegt Config.

: EUT, AC/DC Charger Modem, Printer, Mouse
Test of Target: AT

£t 15, Class B

Mode of Op. EUT ected to Laptop & AC-DC wg USE
Synchronized Mode
115Vac @& &60Hz, L1 PFEAK;BLACK RAVE; GREEN
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REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

561F Monterey Road,
San Jose, CA 55037 USA

Tal (408} 463-0B8B85
:__'f%:;.‘:r:'rﬁli‘r‘ﬁ-ﬂit Fax: (408) 463-0888
Data#: 21 File#: HTCLC-1.EMI Date: 12-05-2002 Tima: 16:55:52
EDLE"JE]. {dBuv} Compliance Certification Service
|

i) CISPR CL{S3-B

e
q““‘"‘""—-—..._‘_‘_‘_“_‘- FRAGE

h-‘-‘-"‘-!—..'_‘_‘_‘-‘_
15 ., r‘lﬁw\ I

I Man )nﬁ r'LH"\I\‘/LVMM_." ™

10515 0.5 1 2 G 10 20 30
Fragquency (MHz}
Tradcea: Ref Trace:
Project # : 02T1665-1 Charger
Tegt Engineer : Frank Ibrahim
Company : High Tech Computer Corp.
EOT : Smart Phone
Model Mame : PC20B
Test Config : EUT, ACZ/DC Charger,Modem, Printer, Mouse
Taeat of Tar: : POC Part 15, Claas B
Mode of Op. : EUT c© cted to Laptop & AC-DC vg USE
+ 8y nized Mode
115Vac & 60Hz, PK: L2 {BLACK}, L2{GREEN)
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Radiated Emission photos
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Conducted Emission Photos

Page 37 of 44

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0833
Thisreport shall not bereproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 02T1665-1 DATE: DECEMBER 6, 2002
EUT: SMARTPHONE FCC ID: NMS8TANAGER

7. APENDIX

7.1. EXTERNAL & INTERNAL PHOTOS
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END OF REPORT
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