SAR EVALUATION REPORT

For

High Tech Computer, Corp.

23, Hsin-Hua Rd.,
Taoyuan, 330 Taiwan

FCC ID: NM8TP

2004-05-14
This Report Concerns: Equipment Type:
X] Original Report GPRS/GSM1900 MHz Bluetooth
Smartphone

3

S

Test Engineer:  Daniel Deng /

Report No.: R0404262S

Test Date: 2004-05-02

1 — ..".._

Reviewed By: Hans Mellberg /

Prepared By:  Bay Area Compliance Laboratory Corporation (BACL)
230 Commercial Street
Sunnyvale, CA 94085
Tel: (408) 732-9162
Fax: (408) 732 9164

Note: This test report is specially limited to the above client company and the product model
only. It may not be duplicated without prior written consent of Bay Area Compliance
Laboratory Corporation. This report must not be used by the client to claim product
endorsement by NVLAP or any agency of the U.S. Government.




High Tech Computer, Corp FCC ID: NMSTP
TABLE OF CONTENTS

L LY 11N 220U 4
R e o = N [ 5
2 - TESTING EQUIPIMENT ... .ottt sttt sttt s et e s te e te e te e seeaseesaeesbeeateenteenseaseesseesteesteeseeeneeaneeanes 6
2.1 EQUIPMENTS LIST & CALIBRATION INFO......ccciiiiiiiiiiiieeeiieiiireee e e e eeeeaeeee e e e eeesaveeeeeeeeesaasareeeeeeennatssseeeeeeeennsaneeeeas 6
2.2 EQUIPMENT CALIBRATION CERTIFICATE ....veeeeieeiittieieeeeeeeeiirreeeeeeeeeeitsreeeeeeeeesiasseseeeeeeesansssseseeeeesesssseeeeeeesenssnseseens 6
S - EUT DESCRIPTION ...ttt ettt ettt e e st e e s s h bt e s s et et e e s aba e e s s bt ee s s bbaesssabaeesssbbesesabesesssbbenessbbesesnes 34
4 - SYSTEM TEST CONFIGURATION. ..ottt ettt ettt e et s e e et e e e e bt ee e s sabe e e e sntae e e ebreeessabeeeean 35
O I L 63 1 133 (67N ¥ () [OOSR 35
4.2 EUT EXERCISE PROCEDURE .......uuuutiiiiiiiiiiiiietieeeeeeeiitteeeeeeeeeeeitaeseeeeeeeesstasseeeseessestssssssseeeesssssesssesesnssssresseesesnnssnees 35
4.3 EQUIPMENT MODIFICATIONS .....uuuuvvitieeeieeiitrereeeeeeeeiitsereeeeeeeeetaeseessesesastsssseeseesssstsssssssesesnsisssesssesssnssssesssesssnnssnees 35
5 - CONDUCTED OUTPUT POWER MEASUREMENTS ...ttt ettt ettt s s s saann e s saban e 36
5.1 PROVISION APPLICABLE .......uuuviiiiieiieiitteeeeeeeeeiiaeeeeeeeeeesiaeeeeeeeseesiataereseeeeestatrereseseeesastaasesesseanstssseseeesesnstrareseeeeanns 36
5.2 TEST PROCEDURE .....cooiiiiiiiiuiireeieeeeeeiiteeee e e e eeeeaaeeeeeeeeesaaeeeeeeeseesataaseseeeeesatssseseseeesastaaseseeesenatssseseseeesastrareeeeeeaans 36
5.3 TEST EQUIPMENT ....uvviiiiiiieiiurreeeeeeeeeiitreeeeeeeeeeisaseeeeeeeeeaiasssaeeeeeeestssssseseeeeasasssaeseseeeaasssaseseseeesasesseseeeenaantrrreeeeeeaans 36
5.4 TEST RESULTS ..uteieiietie oottt ee ettt e e e e e ettt e e e s e eeaaaaeeeeeeseenaaaaeeeeeessesnaesseeeessesasssaaaeeeessennsaseseeessssnreaneeesesanns 36
6 - DOSIMETRIC ASSESSMENT SETUP..... ottt ettt ettt s et s s s ba e e s s sb e e s s saba e s s sbbae e s sbbesesanes 38
6.1 MEASUREMENT SYSTEM DIAGRAM ....covoiiiiiiiiiitiiiieeeeeeeciieeeeeeeeeeeiteeeeeeeeeesiaaaeeeseseeesisssseaeeeeesssrsseseeeeesetrrreseseenans 39
6.2. SYSTEM COMPONENTS ......uuuuitiiiteeiiiieeteeeeeeeeesateeeeesseesiaseeteesssasssseeeeessssssssseseessssssssasseessssmsssssssesssssmsssssseeesssnnns 40
6.3 MEASUREMENT UNCERTAINTY ....ootiiuuttteeteeieiieeteeeeeeeeesaaeeeeeesseesssseseeesssesssssssseessssssssssseessssmsssssssesssssmmssssseeesssnnns 44
7 - EVALUATION PROCEDURE.......ooii ottt ettt ettt e e s et e e s atee s e s abe e e s st b eeesaataeessabeneesbbesennes 45
7.1 SAR EVALUATION PROCEDURE .........coittuutttieeeieiietieeeeeeeeeeteeeeeessesseataaseeesssssssaasteessssssnasseeessessasesseeeessssssranseeees 45
T2 EXPOSURE LIMITS ....outviiiiiiiiiiiieeieee ettt e e et et e e e e e et e e e e s e e sanaaaaeeeeeseeasnsaaseeeesessnsaaseeeeeessnnsasaeeeesssannaaneeeess 46
7.3 SIMULATED TISSUE LIQUID PARAMETER CONFIRMATION .......ooitiuuueriieeiieiiureeeeeeeeeiiseeeeeeeeeessnsesreesssssssnsssreeesssnnns 46
T4 SAR MEASUREMENT .....cooiiittittieeeeeeeiitteeeeeeeeeeiaaeeeeeeeeestaaaeeeeeeseestataereseseeasaatseseseseeesastaaseseeseenatssreseeesesastrareseeeeaans 46
7.5 SYSTEM ACCURACY VERIFICATION ....uuviiiiiiiieiiueeeieeeeeeiiteeeeeeeeeesiasereseeeeesssseseseseesssssssesesseesssssssssesesessstsereseseennns 47
7.6 LIQUID MEASUREMENT RESULT .....cciiiiiiuiiiiiieeieeiiiteeee e eeeeitte et e e eeeetaeeeeeeeeeeataaaeeeeeeeeataaseeeeeeeeetnsreeeeeeeensnnneeeees 48
8 - SAR T EST RESULTS . ...ttt ettt e st e s s s h bt e e s e abae s e s aba e e s s b bae s s btaesssabaee s st besesabeassesbbesessbbesesnes 51
8.1 SAR BODY AND HEAD WORST-CASE TEST DATA ...coiiiitieiiiiee ettt eeeeaee e e ettt e e e e eetaareeeeeeens 51
8.2 PLOTS OF TEST RESULT ....uuuttiiiiiiiiiieiiieeeee ettt eeeete e e e e et etae e e e e e eeeaareeeeeeeeesataaaeaeeeeesasasaeeeeeeesentrarereeeeanns 51
EXHIBIT A - SAR SETUP PHOTOGRAPHS ...ttt st sttt e e s s saba e e s et e saraeas 62
GPRS, BoDY WORN, BACK TOUCHING FLAT PHANTOM WITH ACCESSORY (CABLE) BT ON ...oovviiiiiiiieiieeieee, 62
GPRS, BoDY WORN, BACK TOUCHING FLAT PHANTOM WITH ACCESSORY (CABLE) BT OFF .....ccceeovveiieieeieeinen. 62
GSM, BoDY WORN, BACK TOUCHING FLAT PHANTOM WITH ACCESSORY (HEADSET) BT ON......cccceevviieiiieiieennn, 63
GSM, BoDY WORN, BACK TOUCHING FLAT PHANTOM WITH ACCESSORY (HEADSET) BT OFF .....cccoovveeciieeireennen. 63
GSM, BoDY WORN, BACK TOUCHING FLAT PHANTOM WITH ACCESSORY (HEADSET AND POUCH)........cccc0eeruveennennn 64
GSM, BoDY WORN, FACE TOUCHING FLAT PHANTOM WITH ACCESSORY (HEADSET)......uveeeutteireenieeenireeieeennneeenens 64
GSM, LEFT HEAD, CHEEK ........ccotttuutttieeeieeiiiteeeeeeeeeeiteeeeeeseeeeiiaaeetseseeesetseseseseeeaetseseeeeeeeasttareseseeesssssreseeeseenssaaseeeees 65
GSM, LEFT HEAD, TILTED ....oceiiiiititiiie e e e eeciteee e eeeectae et e e e eeeetae et e e e e eeeataaaeeeeeeeeeataaseeeeeeeeeataaseseseeeeatrsreaeeeeeensrnreeeens 65
EXHIBIT B —EUT PHOTOGRAPHS ...ttt ettt sttt a e s sab e s s et e s s sabe e e s s bt e e e s eabae s e sabaeas 67
BEUT TOP VIEW Lottt ettt ettt e e e e ettt e e e e e e et r e e e e eeeenataareeeeeeeentaareaeeeeeenaaareeeees 67
BEUT TOP VIEW IL ..ottt ettt e e e e ettt e e e e e e ettt e aeeeeeeeeeataaseeeeeeeeetasreaeeeeeensanseeeees 67
EUT REAR VIEW Lottt ettt e e e ettt e e e e et ae e e e e e e e eaaaaa st e eeeesanaaaseeeeeessnsaaseeeeessennnanneeeeas 68
EUT REAR VIEW L.ttt ettt e e e e ettt e e e e e e e eeamaaa st e eeeesannsaaseeeeeessnsaareeeeeesannranneeeeas 68
BATTERY VIEW ...uiiiiiiiiiiiiiiieee ettt e e ettt e e e e e et ee e e e e s eeaaaaeseeesesaaaataaeeeeseesaataaseeeeeesassaaseseeeesanntaaseeeeessensaaneeeeas 69
EUT FRONT COVER OFF VIEW L....uiiiiiiiiiiiiiiiii ettt ettt e e ettt e e e e e eeataar e e e e e e e etaareeeeeeeenaaaneeeees 69
EUT FRONT COVER OFF VIEW IL.....ooiiiiiiiiiiiiiiii ettt e e et e e e e e eeaaaar e e e e e e e eataareeeeeeeenaaaneeeees 70
EUT BACK COVER OFF VIEW......ttitiiiiiiieeiitteeee e e eeeeitteeeeeeeeeeeitaeeeeeeeeesetaaseseeeesaetsssseeeeeeeaettsseseseesaaasrsreeeeeeeennsarseeeees 70
EUT BATTERY OFF VIEW ....ooiiiiiiiiiiiiiei ettt e e e e ettt e e e e eeeaaaeeteeesesssssaaseeesssssssaasteessssannntaseeessessssasseeeesssssnranseeeess 71
EUT COMPONENT VIEW WITH SHIELDING ....evvvtieiiiiiiueeieeeeeeeesisteeeeesseesenssessesssessssssssessssssmssssseeesssssmssssseeesssmmmsssseees 71
EUT COMPONENT VIEW WITHOUT SHIELDING.........ueeiiiutttiiuteeeiitteeeeiueeessseeesessseessssssesssssesssssseessssessssssssesssssessssees 72
EUT SOLDER VIEW WITH SHIELDING .........ceeetuvttteeeeeeiiteereeeeeeesisrereseseessesseseseseessnsssssessseesmmssssessseesmmsissssssssssommisssseees 72
EUT SOLDER VIEW WITHOUT SHIELDING ......cuvviiiiuvieeeieeeeeeteeesenteeeeeeseeeesseessensseseensssessonsssssessssesssssssssssssessssssessnnees 73
KEYPAD VIEW Lottt et ettt e e e e e et e e e e e e e e e e ataaaeeeeeeeeeattaseaeeeeeeeataseeeeeeeensanreeeees 73
KEYPAD VIEW L.ttt ettt e e ettt e e e e e st e et e e e e e eaaaaaaseeeesesansaaseeeeeesanraaseeeeessennranneeeeas 74

Report #R0404262S Page 2 of 77 SAR Evaluation Report




High Tech Computer, Corp FCC ID: NM8TP

EARPHONE .....uuittiiiii ettt ettt e et e et e e e e eeeeaaae e e e e e eeeaataaseeeeeeeaataaseeeeeeeanstaaseeeeeeeenstasreeeeeseensaaneeeees 74
|G 2 3 7N =3 51 OO PRR PR 75
IMINI SID CARD .tvvviieiee ettt ettt ettt e e e e e et e e e e e e e aae e e e e e eeeeataaseaeeeeeaataasaaeeeeeaassaaseaeeeeeaesssreaeeeeeensnsreeeees 75
F O AN DTN i 21 ORI 76
[ 1T Oy 1Y 1 TR 77

Report #R0404262S Page 3 of 77 SAR Evaluation Report




High Tech Computer, Corp FCC ID: NMSTP

SUMMARY

The US Federal Communications Commission has released the report and order “Guidelines for
Evaluating the Environmental Effects of RF Radiation", ET Docket No. 93-62 in August 1996 [1].

The order requires routine SAR evaluation prior to equipment authorization of portable transmitter
devices, including portable telephones. For consumer products, the applicable limit is 1.6 mW/g as
recommended by the ANSI/IEEE standard C95.1-1992 [6] for an uncontrolled environment (Paragraph
65). According to the Supplement C of OET Bulletin 65 “Evaluating Compliance with FCC Guide-lines
for Human Exposure to Radio frequency Electromagnetic Fields", released on Jun 29, 2001 by the FCC,
the device should be evaluated at maximum output power (radiated from the antenna) under “worst-case”
conditions for normal or intended use, incorporating normal antenna operating positions, device peak
performance frequencies and positions for maximum RF energy coupling.

This report describes the methodology and results of experiments performed on wireless data terminal.
The objective was to determine if there is RF radiation and if radiation is found, what is the extent of
radiation with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure
determined by the amount of RF energy absorbed by human body (or its parts) — to determine how the RF
energy couples to the body or head which is a primary health concern for body worn devices. The limit
below which the exposure to RF is considered safe by regulatory bodies in North America is 1.6 mW/g
average over 1 gram of tissue mass.

The test configurations were laid out on a specially designed test fixture to ensure the reproducibility of
measurements. Each configuration was scanned for SAR. Analysis of each scan was carried out to
characterize the above effects in the device.

There was no SAR of any concern measured on the device for any of the investigated configurations.
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2 - TESTING EQUIPMENT

2.1 Equipments List & Calibration Info

Type / Model Cal. Date S/N:
DASY3 Professional Dosimetric System N/A N/A
Robot RX60L N/A FO0/5H31A1/A/01
Robot Controller N/A FO1/5J72A1/A/01
Dell Computer Optiplex GX110 N/A N/A
Pentium III, Windows NT N/A N/A
SPEAG EDC3 N/A N/A
SPEAG DAE3 2003-06 456
SPEAG E-Field Probe ES3DV2 2004-04-12 3019
SPEAG Generic Twin Phantom N/A N/A
SPEAG Light Alignment Sensor N/A 278
Aprel Validation Dipole D-1800-S-2 2003-03-06 BCL-049
Brain Equivalent Matter (1900MHz) Each Use N/A
Muscle Equivalent Matter (1900MHz) Each Use N/A
Robot Table Each Use N/A
Phone Holder Each Use N/A
Phantom Cover Each Use N/A
HP Spectrum Analyzer HP8566A N/A 2240A01930
Microwave Amp. 8349A N/A 2644A02662
Power Meter HP436A 2004-04-02 2709A29209
Power Sensor HP8482A 2004-04-02 2349A08568
Network Analyzer HP-8752C 2004-07-30 820079
Dielectric Probe Kit HP85070A Each Use US99360201

2.2 Equipment Calibration Certificate

Please see the attached file.
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LAanorauon Laporatory or
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzarand

Client By Ares Comip. Lab (BAGL)

Object(s) A R e e e

Calibeation procedure|s) e AT o e B e e
. Gaibtation procedure for cos

T i e TR R YR PR

A TS 1 R T
IQGtobard, 2003 =i e i vk e T R e BT

e o5

g

Conciion ot the cotbratea nem {1} [TEISFATIGE (HECUITETIG hS speciic calioration dacumanti =

This calbraton stitamant documents Gaceabillty of MATE used in tha calibration procedires and conformity of the procedures with the ISCHIEC
1TOES imemaional standard.

Al colibraticrs have bean conducted in the closed laboratony faclity: arvin ot temperntune 22 +/: 2 degrees Celsies and humidity = T5%.

Calbration Equipment usad (METE crilical for calibration)

Modal Type ID# Cal Date (Callbrated by, Certificate No.) Scheduled Callbraticn
| Puwer meter EFM E44188 GE41Z938T4 2-Api-03 (METAS, No 252-0250) Apr 04

Power seisor E44128 MY41485277 2-Apr-03 (METAS, No 252-0250) Aprfd

Reference 20 dB Atteruator S 5086 (20b) 3-Apr-03 (METAS Mo, 251-0340 Apr-D4

Fluke Process Calbratar Typa 702 SN G2H5803 B-Sep-03 (Sintrel SC3 Mo, E-030020) Sep-04

Power sansor HP 84814 MY41032180 16-Sep-02 (Aghent, Mo, 2002091 8) In hewse check: Oot 63
RF gensrator HP BE840 LS3E42UI01 700 4-Aug-B0 (SPEAG, In housa check Aug-0Z) In houss check: Aug-05
Metwork Analyzer HP 87T53E US3T 30585 18-0e1-01 (Aghant, No. 24BR103310) In housas chack: Oct 03

Harme Function Signature
Calibrated by:
Approved by

Diate issued, October B, 2003

This calibration certificete s issued as an inlermediale sclution untl the accreditation process (based on ISONEC 17025 international Standard) for
Calibraion Laboralory af Schinld & Partner Engineeiing AG is completed.

BRO-KPO301061-A Page 1 {1}
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sthirad & Farmer engineesng Al

5 p e d4 g

Phona 441 1 245 5700, Fax +41 1 245 5773

Probe ES3DV2

SN: 3019

Manufactured: December 5, 2002
Last calibration: July 12, 2003
Calibrated for DASY Systems

{Mote: non-compatible with DASYZ sysham!)

Page 1 of 10
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ES3DV2 SN: 3019 July 12, 2003

DASY - Parameters of Probe: ES3DV2 SN: 3019

Sensitivity in Free Space Diode Compression
MNarmmX 1.03 uwﬂ."fmf DGR X 99
MormY 1.2 pVIVIm)? DCP Y 99
MormZ 0.98 pVifVIim)? DGR Z 99

Sensitivity in Tissue Simulating Liquid

Head 800 MHz =415+ 5% o= 087 + 5% mhao/m
Valid for f=800-1000 MHz with Head Tissus Simulating Liguid sccording to EN 503681, P1528-200X
CorvF X 6.4 05% (k=2) Boundary effect:
ConvF ¥ 6.4 z95% (k=2) Alpha 0.68
ConvF Z 6.4 =05% (km2) Depth 1.1
Head 1800 MHz i = 40,0 £ 5% 7= 140 + 5% mho/m
Valid for f=1710-18410 MHz with Head Tissus Simulating Liguid according to EN 50361, P1S28-200X
ConvF X 5.0 £9.5% (k=2) Boundary effect:
ConvF 5.0 %95% (k=2) Alpha 0.21
ConwF Z 5.0 £9.5% (k=2) Dreptih 2.78
Boundary Effect
Head 00 MHz Typical SAR gradient: 5 % par mm
Probe Tip to Boundary 1 mm 2 mm
SAR, [%] Without Comrection Algorithm 43 18
GAR,, [3%] With Comection Akgorithm 0.0 01
Haad 1800 MHz Typical SAR gradient: 10 % par mm
Frobe Tip to Boundary 1 mmm 2 mm
SARL, [W] ‘Without Comection Algarithm T4 50
SAR, [%] 'With Correction Algoerithrm 0.0 0.1
Sensor Offset
Probe Tip 1o Sensor Canter 2.1 mim
Page 2 of 10
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ES3DWV2 SN: 3019

Juily 12, 2003

Receiving Pattern (§ , 6 =0°

f= 30 MHz, TEM cell Ifi110

f= 100 MHz, TEM cell ifi110

!_+x —a—Y —a—L —0—Tol | : .|+I —a—Y —a—F —0—Tot

f= 300 MHz, TEM call ifi110

—a—¥ - -7 —Q—Tﬂt|

Page 3 of 10
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ES30VZ 5N: 3019 July 2003

f="1800 MHz, WG R22 f= 2600 MHz, WiERIz

| X a7 —e—F —o—To

Isotropy Error(g), & 0°

1 e— : e T T
0 80 —.__L__..__.....; I | .
I 080 ' . | SEREE R
040 | e L | | L [——30MHe
= | [ 11 =@ 100 MHz |
= —a— 300 MHz |
E —— 500 MHz
, | L] —a— 1800 MHz ||
- } A | e2somee
| T T S e B | J_
| .1.00 I | AEEERRERERANR . |
: o [ 120 160 240 300 w0 i
|
Dagg
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ES3DVZ SN: 3019

Frequency Response of E-Field

[ TEM-Cali:ifi110, Wavagulds R22)

July 12, 2003

i —

120 L |

1.10

‘I.ﬂ]rﬂr‘ﬁl—

0.80 -

milﬂ Funm&

1
— S N E— |
| | |
| |
|
1 | |
e 1 1

0.80 -

i '_..—.-_-.—-—---n..

070

0.60 |
0.80 -—L

‘—

1000 1500 2000 2500
f MHz)
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ES3DVZ SN: 3019 July 12, 2003

Dynamic Range f(SARg.ain)
{ Waveguide R22 )

1E+T

1B+ =

1.E+5

1EFY it

L

1.E#3

1.E#2

1.E#1 4

1.E+HD
QDo 0.001 0.0 01 1: 16, 104,

L&
¥

1.0 -: !

)
2 :
:

S —
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ES3DVZ SN: 3019 July 12, 2003

Conversion Factor Assessment

f =900 MHz, WG RS (haad) f= 1800 MHz, WG R22 (head)

SAR{mWIEm'] /W
SARImMem™] | W

z[mmi] 2[mm]
—#— Analylical  —b— Measuramels | | —8— Anabytical —oi—Maasurameats
900 MHz o= 41.5 £ 5% a= 0,97 £ 5% mho/m
Valld for f=800-1000 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X
ConwF X 6.4 £9.5% (k=2) Boundary effect:
ConvF Y 6.4 2 9.5% (k=2) Alpha 0.68
ComwF 2 6.4 2 0.5% (k=2) Depth 1.11
1800 MHz = 40.0 + 5% o= 140 = 5% mha/m
Valkd for F=1T18-1910 MHz with Haad Tissws Simulating Liquid sccerding to EN B0381, P1E28-200X
ComvE X 5.0 +9.5% (k=2 Boundary effact:
ConvF ¥ 5.0 £95% (k=) Alpha 0.21
CorF 2 5.0 +9.5% (km2) Depth 2.78
Page T of 10
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ES3DWZ SN: 3019

July 12, 2003

Conversion Factor Assessment

f= 5200 MHz, WG R58 (head)

i = 8200 MHz, WG REE (body)

700D 0.0 «
|
BOO.0 |
z 5000 =
& 4000 %
E B
3 o
[
o 10 0 a0 40 D 10 z0 a0 &0
2[mm] Hmmj
+.ﬁnl|3‘1‘im| e BB, PR TS | | +FLI'13-';."HBE| —— Mpasuremels
Haad 5200 MHz = 35.0 £ 5% o= 466+ 5% mho/m
Valld for f=4040-5460 MHz with Head Tissue Simulating Liquid sccording to OET 85 Suppl. C
ComvF X 2.3 +146% (k=2) Boundary effect
ConvF 2.3 +146% (k=2) Alpha 1.05
ConvF Z 2.3 +£148% (k=2) Depth 1.50
Body 5200 MHz 5= 480 £ 5% o= 5,30 £ 5% mhoim
Valid for f=4840-5460 MHz with Body Tissue Simulating Liguid sccording to OET &5 Suppl. ©
ConvF X 1.4 +£146% (k=2) Boundary effect;
ConvF Y 1.4 +14.8% (k=2 Alpha 1.01
ConvF Z 1.4 +14.6% (k=2) Dapth 1.85
Page 8 of 10
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ES3DV2 SN: 3019

July 12, 2003

Conversion Factor Assessment

f= 5800 MHz, WG R58 (head)

f= 5800 MHz, WG R58 (body)

6 1 = W 4 5 6 2 2 4
2[mm] Z{mm]
Head 5800 MHz = 35.3 & 5% o = 527 ¢ 5% mho/m
WValid for i=5510-8090 MHz with Head Tiasus Simulating Liquid scearding 1o DET 85 Suppl. C
o X 1.8 £ 14.6% (k=2) Boundary effect:
ConvF Y 1.8 = 14.6% (x=2) Alpha 0.80
ConvF Z 1.8 £ 14.6% (k=2) Depth 1.90
Body 5800 MHz g= 48.2 £ 5% = §.00 £ 5% mho/m
Walld for f=5510-8090 MHz with Body Tissue Simulating Liguld stcording to OET 85 Suppl. C
ConvF X 1.2 +£148% (k=2) Boundary effact:
ConvF Y 1.2 £14.8% (k=2) Alpha 1.18
ConvF 7 1.2 +14.6% (k=2) Drepth 1.65
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High Tech Computer, Corp

FCC ID: NMS8TP

ES3DW2 SN: 3019

Deviation from lIsotropy in HSL
Error (6¢ ), f = 900 MHz

July 12, 2003

W-1.00-080 B-0E-060 W-O5-0.40 B-0.40-0.20 O-0.2040.00 |

O0.OO-0Z0 E020-040 OG400.80 DO080-060 @0.60-100

Page 10 of 10
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High Tech Computer, Corp FCC ID: NMS8TP

LBUgNaUsFIrazsEs &g, R L T, DA HLOE T R T
Phomne +41 1 245 9700, Fax +41 1 245 9779
info@=paag.com, Mpofwwy.speag.com

Probe ES3DVZ2

SN:3019

Additional Conversion Factors
Manufactured: December 5, 2002
Last calibration: July 12, 2003
Add. calibration: October 9, 2003

Calibrated for DASY Systems

{Note: non-compatible with DASY2 system|)

Page 1 of &

Report #R0404262S Page 18 of 77 SAR Evaluation Report




High Tech Computer, Corp FCC ID: NMS8TP

DASY - Parameters of Probe: ES3DV2 SN:3019

Sensitivity in Free Space Diode Compression
NormX 1.08 pVI(Vim)? DCP X 99
NormY 1.14 pVi(Vim)® DCP Y 99
NormZ 0.98 pvIi(vim)? DCP Z 99
Sensor Offset
Probe Tip to Sensor Cenler 21 mim
Page 2 of 6

Report #R0404262S Page 19 of 77 SAR Evaluation Report




High Tech Computer, Corp

FCC ID: NMS8TP

Conversion Factor Assessment

f =835 MHz, WG R9 (head) : f= 1800 MHz, WG R22 (head)

—a—Analytical  =—0—Maasuremeis

Head B35 MHz 6= 41.5 % 5% o = 0.80 % 5% mhoim

Valld for =T83-87T MHz with Head Tissue Simulating Liguld aceording to EN 50381, P1628-200X
ConvF 6.5 +09.5% (k=2) Boundary effect;
ConvF ¥ 6.5 +05% (k=2) Alpha 0.35
ConvF Z 6.5 +9.5% (k=2) Depih 1.46

Head 1900 MHz 6= 400 £ 5% o= 1.40 & 6% mho/m

Valid for f=1806-1895 MHz with Hasd Tlssue Simulating Liquld according to EN 50381, P1628-200X
ConvF X 4.7 +9.5% (k=2) Boundary effect:
ConvF 4.7 +£0.5% (k=2) Alpha 0.22
ConvF Z 4.7 +95% (k=2) Depth 3.48

Page 3ol 6
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High Tech Computer, Corp

FCC ID: NMS8TP

Conversion Factor Assessment

i
f=5835 MHz, WG R9 (body) f= 1900 MHz, WG R22 (body)
a0 300 4
2.5 - 25.0
£ 20 £ 00
¥ §
s 151 E_ 16.0 -
E,
E 1.0 4 ‘u:‘_' 10.0
. I 10
0.5 ! 6.0 1
0.0 0.0 4—
] 20 40 B0
z[mm] z[mm]
—a— Analytical —<>—r-.|'|¢naureme|:s_|| =8— fnatylical =—g— Measuramels |
— - — - - S ' ]
Body 835 MHz 6= 55.2 2 5% a= 0,87 £ 5% mho/m
Valld for =79 3-877 MHz with Body Tiasue Simulating Liguid according to OET &5 Suppl. C
ConvF X 6.1 £0.5% (k=2) Boundary affect:
ComvF ¥ 6.1 %0.5% (k=2) Alpha 0.24
ConvF Z 6.1 +9.5% (k=2) Depth 2.00
Body 1800 MHz &= 533+ 5% a= 1,52 £ 5% mho/m
Valid for f=1B05-1885 MHz with Body Tissue $imulating Liquld aceording to OET 85 Suppl. G
ComvF X 4.6 +9.5% (k=2) Boundary effect;
ConvF ¥ 4.6 +05% (k=2) Alpha 0.24
ConvF 2 4.6 £96% (k=2) Depth 2.64
Page 4 of 6
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High Tech Computer, Corp FCC ID: NMSTP

Conversion Factor Assessment

f= 0800 MHz, WG RS (body) f=1800 MHz, WG R22 {body)

SAR[mWIcm®] | W

&0
Body 200 MHz e, 55.0 % 5% a= 1.05 £ 5% mholm
Valid for (=855-945 MHz with Body Tissue Simulating Liguid according to OET 65 Suppl. C
ConvF X 6.1 9.5% (k=2) Boundary effect:
ComvF ¥ 6.1 +9.5% (k=2) Alpha 0.27
ConwF Z 6.1 +9.5% (k=2) Deplh 1.82
Body 1800 MHz =533 5% o= 1.62 £ 5% mho/m
Valid for f=1710-1580 MHz with Body Tissus Simulating Liquid according to OET 86 Suppl. C
ConvF X 4.7 +0.5% (k=2) Boundary effect:
ConvF Y 4.7 £0.5% (k=2) Alpha 0.23
ComvF Z 4.7 +0.5% (k=2) Depth 2.99
Page 5 of 6
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High Tech Computer, Corp FCC ID: NMS8TP

Conversion Factor Assessment

f= 2450 MHz, WG R22 (head) f= 2450 MHz, WG R22 (body)
30.0 - 25.0
25.0 208
£ 200 =
- 450
E
15.0 $
E 100 4
10.0 4— <
a0 5.0
0.0 1 0.0
o 20 40 &0 0
z[mm]
[_—I—A;-J-_ﬂiul —&— Measuramsts —@— Analytical —o—Measuremels
Head 2450 MHz E= 39.2 £ 5% o= 1.80 £ 6% mho/m
alid for f=2400-2500 MHz with Head Tissuve Simulating Liquid aceording to EN 50381, P1628-200X
CorwF X 4.5 +9.5% (k=2) Boundary effect:
CorwF ¥ 4.5 +9.5% (k=2) Alpha 0.40
ConvF Z 4.5 +9.5% (k=2) Depth 1.62

Body 2450 MHz = 527 & 6% a = 1,85 £ 5% mho/m

Valld for [=2400-2500 MHz with Body Tissus Simulating Liquid according to OET 65 Suppl. G
ConvE X, 4.2 +9.5% (k=2) Boundary effect;
ConvF ¥ 4.2 +9.5% (k=2) Alpha i0.32
CorwF Z 4.2 +9.5% (k=2) Depth 1.88

Pape B of B
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High Tech Computer, Corp FCC ID: NMS8TP

Zoughausatrasss 43, BO04 Zurich, Switzerand
Phone +41 1 246 G700, Fax 441 1 246 8779
info@spaag.com, Mip/swww.speag.com

Additional Conversion Factors
for Dosimetric E-Field Probe

ype: | 1;:331_;;1 o
Serial Number 3010
Place of Assessment: e I.i_-lu'ich ]
Date of Assessment: “Oetober 13,-;:1[IU_”:
Probe Calibration Date: -3'nctnhe_§ 9,2003

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this
probe have been evaluated on the date indicated above. The assessment was performed
using the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since
the evaluation is coupled with measured conversion factors, it has to be recalculated
yearly, i.e., following the re-calibration schedule of the probe. The uncertainty of the
numerical assessment is based on the extrapolation from measured value at 900 MHz or

at 1800 MHz.
2 T
.ﬁfd— = .-"}I?:J Tz I
Agsgsessed by: - I
ES3DV2-8N:3019 October 13, 2003
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High Tech Computer, Corp

FCC ID: NMS8TP

Zeughausstrasss 43, BO04 Zurich, Switzedand
Phore +41 1 2456 8700, Fax +41 1 245 8775
info@spaag.com, httpfwww.speag.com

Dosimetric E-Field Probe ES3DV2 SN:3019

Conversion factor (£ standard deviation)

150 MHz ConvE 87+85% T EESI3E5%
g =076 = 5% mho/m
(head tissuc) ]
150 MHz ConvF 83x8% E=610x5% T
o= 0L80 %+ 5% mho/m
[(body tissue) ]
450 MHz ConvF TA428%  g=435z5%
o= 087 £ 5% mhafin
_|;!|_!.::_!-d tissue) - -
450 MHz ConvF 7323% T g=56725% |
o= 09 = 5% mho'm
|{body tissus) R
ES3iDVi-SM:3019 October 13, 2003
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High Tech Computer, Corp

FCC ID: NM8TP

Certificate of Calibration Verification

Description of EUT Tuned Dipole Antenna
EUT Model Number D-1800-5-1

EUT Serial Number BCL-049

Center Freguency 1800 MHz

Calibration Date: 12 April 2004

Testing conditions:

per P1528/D1.2:2003:

Ambient Temperature (18-25 °C) 23°C

Ambient Hurmidity 43%

Liquid Temperature at start of measurements:(£2°C) 21 °C

Liquid temperature at end of measurements: 21°C

Date and time at beginning of test: 2004-04-09-16:20 PST
Diate and time at beginning of test: 2004-04-09-19:40 PST

Equipment used for measurements

Metwork Analyzer HF 8752C 1 Nov 2002
Impedance adapter AGILENT 439514 31 Oct 2003
Short Reference HP 04191-85300 31 Oct 2003
Open Reference HP 04191-85302 31 Oct 2003
Load Reference HP 04191-85301 31 Oct 2003
Signal Generator HFP 836508 29 Feb 2004
Calibration Cable: SMA Utiflex, 3.05 meter cable S/MN S59E1206 (Number 8)
Phantom Model: SAM

Liquid: 1800 MHz, Head Liguid
Liquid Validation Date: 12 April 2004
Cluantity of Liguid in Phantom: 19.8 Liters

Measurement Procedure

In accordance with IEEE P1528/D1.2:2003, §.3.4, 8.2.3 through 8.2.4
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High Tech Computer, Corp FCC ID: NMS8TP

Liquid Validation

Instrument Manufacturer Model Calibrated
Metwork Analyzer HF 43968 1 Moy 2002
Dielectric Probe Kit, Agilent 85070C Each Use
H-2, 18 M-Ohm BACL Each Use
Probe, SAR 10 kHz - & GHz SPEAG ES3DV2 9 Oct 2003
Attestation:

| hereby attest that the equipment are suitable for the performance requirements
of IEEE P1528/01.2:2003 and the personnel operating the test equipment and
measurements are properly trained to perform the verification of this calibration
procedure set forth in IEEE P15268/D1.2:2003.

The validation antenna hersin meets the minimum requirements of 20 dB
insertion loss

7) | 2004-04-12

Hans T. Mellberg
Engineering Manager Date
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High Tech Computer, Corp

FCC ID: NMS8TP

1800 MHz Head Liquid validation
o
Ambient Temp =23 C

Date :12APR2004
o
Liquid Temp =22 C

Frequency e' e" o (o= Zmie £
1850000000.0000 38.8246 13.2534
1852000000.0000 38.7736 13.2429
1854000000.0000 38.8400 13.2576
1856000000.0000 38.8463 132425
1858000000.0000 38.8167 132672
1860000000.0000 38.8129 132552
1862000000.0000 38.8118 132476
1864000000.0000 38.7654 132345
1866000000.0000 38.7686 132833
1868000000.0000 38.79497 13.2690
1870000000.0000 38.7262 132308
187 20000000000 38.7413 132642
1874000000.0000 38.7458 13.2802
1876000000.0000 387127 13.2833
1872000000.0000 38.7145 132799
1880000000.0000 38.7380 132633
1882000000.0000 38.7088 132820
1884000000.0000 33711 132891
1886000000.0000 38.7184 132656
1888000000.0000 38.7088 132724
1890000000.0000 38.6697 132703
1892000000.0000 38.6773 13.3051
1894000000.0000 38.6729 13.2817
1896000000.0000 38.8377 13.2805
1898000000.0000 38.6113 132645
1800000000.0000 38.6015 132714 1.40
1802000000.0000 38.5554 132851
1804000000.0000 38.5535 13.2851
1906000000.0000 38.5103 133424
1908000000.0000 358.5402 133892
1910000000.0000 38.5162 133760
1912000000.0000 35.4971 13.3857
1914000000.0000 38.5128 133651
1916000000.0000 38.4920 133817
1918000000.0000 38.5463 133665
1820000000.0000 38.5063 13.3804
1822000000.0000 38.4973 133868
1924000000.0000 38.5244 133470
1926000000.0000 38.5362 13.3583
1928000000.0000 38.5352 133774
1830000000.0000 38.5427 133676
1932000000.0000 38.5433 13.3562
1934000000.0000 38.5374 13.3814
1836000000.0000 38.5717 13,4043
1838000000.0000 38.5057 134235
1840000000.0000 38.5314 134375
184 2000000.0000 38.5104 134338
1844000000.0000 38.4827 134285
1846000000.0000 38.4545 134411
1848000000.0000 38.4227 134385
1850000000.0000 38.3682 134325
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High Tech Computer, Corp FCC ID: NMSTP

Systemn Validation for 1900 BEHz Head Liquid (Ambient Temp = 23 €, Liqud Temp =22 C
Forvrard Power = 20042 dBm, < 12/2004)

AN Phoawior, Flat Section, Posittor (07 507, Frequency. 1300 Mz

Prote. ESIDVE - 5301 %, ConVF(= 704 70470, Cres Sawy |0, Heal Liqud 1900 MEZ. o =1 40 mhoans, =40.0p = 100 20nd
Cuba ST SAR (1gF 438 Mg, SAR (I0g 130 milg, (Warsi-ras axmapolimo)

Coarss O =700, =100, O = i0.0

Pomerésift 001 45

AR, [miE)

+43ED

JHED

1A5E-D

1.38E+0

1.92E]
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High Tech Computer, Corp FCC ID: NMS8TP

Insertion Loss Plot

311
CHL /R (o9 HAG S 0B/ REF -20 dB
: : : : : : SELECT
LETTER
1

C SPACE
BALCK
SFRLE
ERASE
+ TIT0E
DOME
: : : STOR DEY
B s R R L T ! . [D15E]
IF 80 % EAZ FOLER @ BN SHF T3 agic CAMCEL

START L.78 GHz STAF  L.BZ Gz
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High Tech Computer, Corp FCC ID: NMS8TP

Smith Chart

CHL ASR Facl  SBEE mU

Ci

DOKE

STOR DEW
[O156]

B4 9 kHz FILER B dBEn SHE T nsEC
A7 1.@= X CANMCEL
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High Tech Computer, Corp FCC ID: NMSTP

1900 MHZ Head Liquid Validation
Ambient Temp=23 Deg C , Liquid Temp=22 Deg C , 5/2/2004

frequency e" e""
1850000000.0000 39.9077 12.9328
1852000000.0000 39.8886 12.9841
1854000000.0000 39.9141 12.9541
1856000000.0000 39.9347 12.9726
1858000000.0000 39.9526 13.0005
1860000000.0000 39.9972 13.0501
1862000000.0000 39.0355 13.0398
1864000000.0000 39.0242 13.0778
1866000000.0000 39.0255 13.0612
1868000000.0000 39.0521 13.0772
1870000000.0000 39.0829 13.1050
1872000000.0000 39.0781 13.1254
1874000000.0000 39.0693 13.0893
1876000000.0000 39.0736 13.0827
1878000000.0000 39.0821 13.1326
1880000000.0000 39.1153 13.1184
1882000000.0000 39.0877 13.1219
1884000000.0000 39.0982 13.1104
1886000000.0000 39.0992 13.1090
1888000000.0000 39.0684 13.1176
1890000000.0000 39.0903 13.0922
1892000000.0000 39.0510 13.1026
1894000000.0000 39.0507 13.0773
1896000000.0000 39.0327 13.0735
1898000000.0000 39.0058 13.0742
1900000000.0000 38.9908 13.0334
1902000000.0000 38.9821 13.0225
1904000000.0000 38.9535 13.0396
1906000000.0000 38.9374 13.0319
1908000000.0000 38.9077 12.9882
1910000000.0000 38.8571 12.9834
1912000000.0000 38.8438 13.0009
1914000000.0000 38.7996 12.9418
1916000000.0000 38.7663 12.9556
1918000000.0000 38.7190 12.9484
1920000000.0000 38.7139 12.9325
1922000000.0000 38.6670 12.9351
1924000000.0000 38.6155 12.9193
1926000000.0000 38.5783 12.9215
1928000000.0000 38.5281 12.9195
1930000000.0000 38.5097 12.9267
1932000000.0000 38.4625 12.9469
1934000000.0000 38.4384 12.9098
1936000000.0000 38.4148 12.9164
1938000000.0000 38.4089 12.9577
1940000000.0000 38.3885 12.9374
1942000000.0000 38.3428 12.9713
1944000000.0000 38.3110 12.9795
1946000000.0000 38.2952 13.0141
1948000000.0000 38.3023 13.0160
1950000000.0000 38.3229 13.0656

oc=w&é& =2 xf & &’=1.3776
where f=1900x 10

& =8.854x 102

&’ =13.0334
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High Tech Computer, Corp FCC ID: NMSTP

1900 MHZ Body Liquid Validation
Ambient Temp=23 Deg C, Liquid Temp=22 Deg C , 5/2/2004

frequency e" e""
1850000000.0000 52.6758 14.0658
1852000000.0000 52.6432 14.0811
1854000000.0000 52.6004 14.1031
1856000000.0000 52.5791 14.1262
1858000000.0000 52.5396 14.1558
1860000000.0000 52.5090 14.1804
1862000000.0000 52.4328 14.2231
1864000000.0000 52.4344 14.2810
1866000000.0000 52.4170 14.2870
1868000000.0000 52.3694 14.3050
1870000000.0000 52.3389 14.3459
1872000000.0000 52.2824 14.4044
1874000000.0000 52.2735 14.4463
1876000000.0000 52.2449 14.4690
1878000000.0000 52.2375 14.5089
1880000000.0000 52.2227 14.5079
1882000000.0000 52.2338 14.5136
1884000000.0000 52.1920 14 .5598
1886000000.0000 52.1936 14.6029
1888000000.0000 52.1650 14.6223
1890000000.0000 52.1926 14.6281
1892000000.0000 52.1788 14.6383
1894000000.0000 52.1778 14.6379
1896000000.0000 52.2162 14.6480
1898000000.0000 52.2107 14.6664
1900000000.0000 52.2411 14.6681
1902000000.0000 52.2587 14.6446
1904000000.0000 52.2374 14.6301
1906000000.0000 52.2843 14.6317
1908000000.0000 52.3124 14.6288
1910000000.0000 52.2944 14.5973
1912000000.0000 52.3225 14.6104
1914000000.0000 52.3663 14.5961
1916000000.0000 52.3815 14.5435
1918000000.0000 52.4123 14 .5364
1920000000.0000 52.4573 14.5118
1922000000.0000 52.4543 14.4821
1924000000.0000 52.4845 14.5122
1926000000.0000 52.5024 14.4587
1928000000.0000 52.5305 14.4063
1930000000.0000 52.5134 14.4184
1932000000.0000 52.5159 14.4003
1934000000.0000 52.5277 14.3642
1936000000.0000 52.5498 14.3614
1938000000.0000 52.5444 14.3515
1940000000.0000 52.5873 14.3248
1942000000.0000 52.5400 14.3303
1944000000.0000 52 .5559 14.3286
1946000000.0000 52.5396 14.3274
1948000000.0000 52.5163 14.3535
1950000000.0000 52.4946 14.3114

oc=we& & =2 xfg £’=1.5504
where f=1900 x 10°

& = 8.854 x 10%?

£ =14.6681
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High Tech Computer, Corp FCC ID: NMSTP

3-EUT DESCRIPTION

Applicant: High Tech Computer, Corp

Product Description: GSM/GPRS 1900 MHz Bluetooth Smartphone
Product Model Number: ST20A

FCCID: NMSTP

Serial Number: HT416DB00046

Maximum RF Output Power: 30.33 dBm

RF Exposure environment: General Population/Uncontrolled

Applicable Standard FCC CFR 47, Part 24

Application Type: Certification

Report #R0404262S Page 34 of 77 SAR Evaluation Report




