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SAR Test Report 1 KWOK CM
Tbz Audiovox

Date 01/22/99

k 1 0 0 2 3

Radio information Conditions

RadioType  : Cellular Phone I Robot 6AG.s

Model Number : CDM4000 ScanType  : SAR

Serial Number : 1280000003 Measured Field : E

FrequencyB=N@W 800 Measured Power(W): 0.495 (Conducted)

Frequency Tested(MKz)  837 PhamomType  : head

Nominal Output Power:(W) 0.600 pk I av Phantom Position: right ear

AntennaType  : % Wave Room Tempemtllre “C: 25

Antenna Position : IN Distance AntennaSheR: 30 mm

SignalType  : c w

Dutycycle : - Probe
ProbeName  : E

Simulated  Tissue Probe Orientation: -

Probe ofTset( 3.0
Type of Tissue : brain

Sensor Factor :
Measured Dielectric Constant: 45.8

10.8

Conversion Factor: 0.63
Measured Conductivity : 0.88

Calibration Date : S/13/98

R e s u l t s

Maximum Fields Location: x:5 Y: -45

Peak Voltage (mv): 22.59
“3

lcm Voltage (mv): 11.80

SAR (averaged over 1 gram of tissue) W/kg: 1.00

Comments @ 824 MHz,  Power 0.514 W = SAR 0.85

@ S49 MHz, Power 0.440 W = SAR 0.84

Insertion loss of adapter cable = 1.4 dD (Measured by manufacturer)

Power measurements are compensated for cable/adapter loss.
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The Guidelines  of the following  documents were considmad in the prformmce  of
this ted :

1) NCIU? report  19Sci,

2) ANSI C95.1 - 1982,

3) IEEE c95.1 - 1991,

4) FCC rules 96 - 326

5) OET Bulletin  65

uftc3t

P A G E  5 O F  EXHIBiT w,1.8



.

2.3 Test Description
InthesAR ~~, the positioning  of the must be perkxmed with  sufikient

able measuremetltts  in presence  of rapid spatial attenuation
positioning  of the EXeld probe  is ~~~ by using a high

pre&ion robot. The  robot can be taught  to position  the probe  sensor  following  a specific
pattern  of points. In a fkst sweep,  the sensor  is positioned  as c&e as possible  to the inter&q
with  the sensor  enclosure  touching  the inside  of the f&wglass  shell  . The SAR is measured  on a
grid of points which  covers  the curved  surfke of the p~~rn in an area  larger  than the size of
the DUT. After  the initial  scan, a high resolution  grid is used to locate  the absolute  maximum
measured  energy  point At this location,  an attenuation  versus  depth  scan will be accdmpfished
by the measurement  system  to calculate  the SAR value.

2.4 Phtlntom
The phantom  used in the evaluatio the user of the wireless  device  is a
clear  fibergks enclosure  1.5 mm ~~r~~~~~tha
mixture  fiimulating  the dielectric  character-i of the brain muscle  or other  types
tissue.  Thenzzkmum width  of the cranial  4 is 17 cm, the cepha,lc  k&x is 0.
crown  &cumfbrence  of the cranial model  is 61 cm, The ear is 6 mm above  the outer surface  of
the shell.

2.5 Simuhted  Tissue

I) Simulated  Tissue : Suggested  in a paper
in University  of Ottawa Ref : Ekelao

e Hartsgrove  and colleagues

l Table.  Example of composition of simulated  tissue.

This  simulated  t&&e is mainly  composed of water,  sugar and salt. At
higher frequencies,  in order to achieve  the proper conductivity,  the solution
does not contains salt. Also,  at these tiequen&s, D.I. water  and alwho  is
preferred.

2) Tissue Density  : uprooted 1.25 g/cm3

PAGE 6 O F  EXHiBlT NO,18



We determine the volume needs  and carefi.rlly  measure all components.  A clean  container
is used were the ingredients  will be mixed. A &ring paddle and a hand  drill-is  used to stir
the &ture. First we heat the DI water to about 40 “C to help the ingredients  to dissolve
aad then we pour the salt and the bactericide.  We stir untii  ah the ingredients  are
esmpletely djsso~v~. We continue stirring slowly  while  adding the sugar.  We avoid  high
RPM from the mixing  device  to prevent air bubbles in the mixture. Later on, we add the
HEX to maintain  the solution homogeneous. &&zing  time is approximately  30 to 40 min.

2.6 Measurement  of Electrical Charac~risties  of Simuhted  Tissue
9) Network Analyzer  HFW53C or others

2) Slotted  Coaxial  Waveguide

ofthe

The cylindrical  waveguide is constru&xl  with  copper tube of about 30 to 40 cm of length,
generally  12.5 mm diameter,  with GOIIII&~I-S at both ends. Inside of this tube,  a
conductive rod about 6.3 mm is coaxial  supported by the two ends connectors (radiator).
A slot 3 mm wide start at the beginning  of the tube to almost the two third  of the tube
length. The  outer edge of the slotted tube is marked in e&&meters  (10 to 12) every  1
centimeter,  0.5 if higher fi-equen&s. A saddle  piece containing the sampling  probe is
inserted  in the slot  so the tip of the probe is close’but  not in contact with the inner
GonduGtctr  (radiator),

To measure the electrical  chara@eristics  of the liquid  simulated  tissue,  we fill  the coaxid
wavegu~de,  select  CW chancy and measure amplitude  and phase  with the Network
Analyzer  for every  point in the sgot (typically  11). An effort  is made to keep the results
diel&ri~ am&ant and ~~~~i~ within  5 % of published  data.





__~-.--  -..-

The  measurement system ~cctnsists  of an E-field  probe,  ~~m~tatiQn  ampiifiers,  RF .
transparent cable  connecting  the amplifiers  to the computer,  the robotics arm with  its
extension and proxitity sensorsj,  a phantom with simulated  tissue and a radio holder to
support the device  under test, The E-field  probe is a three channel  device  used to measure
Xl? &ctric -fieldsin  the near vi&r&y sf the source, The three sensors are mutually
orthogonal positioned dipoles,  and are constructed over a quartz substrate.  Locatkd in the
center of the dipo1e.k.  a S~~~~ diode.  ..High  imp&~ce lines  are ,JXXI.II~&~~  the sensor
to the amplifier  and then optically  linked  to the computer. The  probe has an isotropic
response and is transparent,  to the RF f&Ids.

Calibration  is performed by two steps  :

1) Determination  of &ee space E-geld  from amplikd probe  outputs  in a test  RF
field>  This aeon is ,ia a TEM &I when  the kquencyis below
1 GHz and in a waveguide  or sum@  other  methodokqies ahove  I GHz. For the
5-e space  calibraticrn,  we p&a the pr& kr the v&nnetri~ center  of the cavity
and at the proper  orientation  with  the field. The probe  is then  rotated  360
degrees  urrt2 the three  &arm& show  the maximum  reading.  This reading
equate  to XmW/dm2  if that  power density  is available  in the correspondent
cavity.

2) Correlation  of the measured  Bee space E-fieki,  to temperature  rise in a
diti medium.  E&eld tempera&e cormlation  calibration  is parkrmed in a
planar phantom  fitled  with  the appropriate  siiulated tissue.

For temperature correlation calibration,  a RF transp~arent  ~~t~r~b~ temperature
probe is used in conjunction with the E-field  probe. First,  the location of the maximum  E-
field  dose to the phant~m’s  inner surface  is d&rmined  as a &m&on of power into the RF
source;  in this ease,  a dipole.  Then,  the E-field  probe is sideways  so that the
temperature probe,  while  aBxed to the E-fkid  probe Is pl at the previous location of ‘-
the E-field  probe. Finally,  temperature changes  for 30 seconds  exposure at the same  RF
power levels  used for the E-field  measurement are recorded. The following  equation
relates  SAR to initial  temperature slope  :

At = exposure time (-. _ ..-------,,

c= heat capacity of tissue (brain  or murzle),

AT = temperature increase due to RF exposure.

The heat capacity  used for brain  simtilated  tissue L 2.7 joules&Yg md 3 .U jc&s/?Yg  for
muscle,
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When  ever possible,  a conducted power m&xsurement  is performed.  To accomplish  this,
we utilize  a tilly charged battery,  a calibrated  power meter and a cable  adapter provided
by the manufacturer. The,data ‘of the cable  and related circuits  losses  are also provided by
the manu&turer. The power rne~~ent is then perf&med across the operational band
and the channel  with the highest autput power is recorded.

Power  measurement is performed b&ore and &er the SAR to verify  if the battery was
delivering  full power for the time of test. A difference  in output power would determinate
a need for battery replacement  and repetition the SAR test.

Measured Power  * Measured Power  + Gabie  and Switching  Mechanism  Loss

The  ciear  fiberglass  phantom shell  bawe  been  previo~ly  marked with  a highly  visible  line,
so can easily  be seen  through the liquid  simulated  tissue.  In the case of testing a cellular
phone?  this line is the ear channel  with the corner of the lips. The D.U,T.  is
then placed  by centering  the speaker with the ear channel  and the center of the radio
width with the ~rner  of the mouth. At the same  time the surface  of the D.IJ,T,  is always
in contact with the phantoms shell. Three points contact; two in the ear region and one  on
the &in in addition to the previously  describe  alignment  will  assure repeatability  of the
test.

For EIAND HELD devices  (push-to-talk), or any other type of wireless  transmitters2  the
D.U.T.  will be positioned as suggested by manuf&urer  operational manuals
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Test ,Lnformation

Date : l/22/99 Ref. :/f&7&93
Td3IbS : 8:54:04 AM

product : CDMA/AMPS Cellular Phone Test : SAR
Manufacturer : TOSHIBA Frdtquency  0-a : 824
Model Number : CDM-4000 Nominal Output Power (W) : 0.600
s~ial Number : 1280000003 --m : l/2 Wave
FCC ID Nunber : CJ6DCE34608A SiCpd :cW

Phantom : Head - Right Ear .Dielectric.  Constant : 45
Simulated Tissue : Brain Conductivity : 0.88

Probe : E Antenna Position : IN
Probe Offset (mm) : 3.0 Measured Power (WI : 0.514
Sensor Factor (mV) : 10.8 (conducted)
Conversion Factor :  0 . 6 3 *

Calibrated Date : 8/13/98

Auplifier Setting :
Channel 1 .; 0.0038 Channel 2 : 0.0041 Channel 3 : 0.0030

Location  of Maximum Field :

X=0 '#' Y = -35

Measuredvalues  (mV) :

15.86 12.04 9.35 7.61 6.17 4.78
3.41 2.42 1.97 1.89 1.74

Peak voltage (mVl : 18.59 1 Cm Volta& (mV) : 10.59 SJ& (w/Kg) : 0.85

/!!6%
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, Tegt InformatiOn

Date : l/22/99 Ref. :/Qad> i
Time : 10:43ii8 AM

Product : CDMA/AMPS Cellular Phone Test : SAR
Manufacturer : TOSHIBA Frq-=y ovlflz) :  8 3 7
ModelN- : CDM-4000 Nominal Output Power (X-7) : 0.600
&A&l. m : 1280000003 Antenna Type : l/2 Wave
FCC ID Numbex : CJ6DCE34608A Signal :CW

PhantOm : Head - Right Ear Dielectric Constant : 45
Simulated Tissue : grain coIIdu&ixrity : 0.88

Probe :, E zkntenna  Position : IN
PrObe Offset (nrm) : 3.0 Mea&ur&P0yer0 : 0.495
Sensor Factor (mW : 10.8 (conducted)
Conversion Factor : 0.63 .

Calibrated Date : 8/13/98

Anqlifier Setting : _
Channel 1 : 0.0038 Channel 2 : 0.004i Channel 3 : 0.0030

Location of Maximum Field : \I
*'

x - 5 Y = -45

Measured values @liV) :

18.80 13.41 10.20 8.66 . 6.27 4 . 6 4
3.36 2.60 2.25 1.97 1.48

Peak voltage (mV1 : 22.59 1 Cm Volta& (mV) : 11.80 SAN (N/Kg) : 1.00

PA&& 15 # &,&\T. fb, 10--

;



:
,,_ I. I

.

. .

Wist bfonnrmtion
-- ,~-

Date : J/22/99
Pinto : 11:19:02  AM . i

>< :-/\- . _,

PrQdw!k : CDMMAMPS Cellular Phone Test : SAR
: TOSHIBA f-m : 837
: CD&l-4000 @ut Power (W} : 0.600
: 12BOOOOOO3 2he%mAaw : 112 Wave

FCC ID Number : CJ6DCE34608A SignaL : CM

pBantc4rl : Head - Right Ear Ka.eleetric cunstslat : 45
Simulated Tissue : Brain Canductivity : o.ss

%?ro,fn :E 3iMmnna Position : OUT
probe Offset  0 : 3.0 k4easurd POW @Q : 0.495 '.
Senior-Factur  &IV) : 10.8 Q.xmdwtedl
Canws&en Factsr : 0.63
calarated Rake : 8/13/98

Amplifier Setting :
Channel 1 : 0.0038 Channel 2 : 0.0041 Channel 3 : O.bO30

?idxw&iQA  of Ma% Fzh&ci  I

x = -15 Y = 45

Esh?assrsebd values (msq :

2.66 1.97 1.54 1.24 0.99 0.77
0,61 0.50 0.44 0639 0.32

Peak Vc&tacge MV) : 3.13 1 ml Vo&tage (EN) : 1.76 SAB (W@q) : 0.14 -
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. Tes,t Information

Date : l/22/99 Ref. :/@@a
Tinaa : 11:53:31 AM

Product : CDMA/AMPS .Cellular Phone Test : SAR
Manufacturer : TOSHIBA FreQuency (MHz) : 845
Model Number : CDM-4000 Nominal Output Power (w) : 0.600
Serial Number : 1280000003 --Type : 1/2 Wave
FCC ID Number : CJ6DCE34608A Signal. :CW

Phantom : Head - Right Ear Dielectric Constant : 45
Simulated Tissue : Brain C o n d u c t i v i t y : 0.88

Probe : E Antenna Position. : IN
probe Offset (mm) : 3.0 Measured Power (WI : 0.440
Sensor Factor (mV) : 10.8 (conducted)
Conversibn Factor : 0.63

L

Cal ib ra ted  Date : 8/13/98

MpUfier Setting :
Channel 1 : 0.0038 Channel 2 : 0.0041 Channel 3 : 0.0030

Location of Maximum Field :

X = 10 '.- Y = -35

Measured Values- (mV) :

15.74 11.50 8.91 7.19 5.70 4.28
3.03 2.25 1.97 1.88 1.56

Peak Voltage (n&Q : 18.67 1 Cm Volta& (mvj : 10.19 SAN (W/Kg) : 0.84

:



, Test Snfozmation

Date : l/22/99 Ref. : /caof?3
TiUb3 : 1:04:53 PM

Product : CDMA/AM% Cellular Phone Test : SAR
Manufacturer : TOSHIBA Frequency @@zj : 849
Model Number : CRM-4000 Nor&ml Output Power (WI : 0.600
Serial Number : 1280000003 .AnteAAa %?yp : l/2 Wave
FCC ID Kwnber : CJ6IkE34608A Signal : cw

phantom : Head - Right Ear: Dielectric Constant : 4.5
Simulated  Tissue : Brain colldllcuvity : 0.88

Probe : E Antenna Position : OUT
Probe  Offset (ran] : 3.0 Measured  Power (WI : 0.440

Sensor Factor (mVj : 10.8 (coAciucted)
Conversioir  Factor : 0.63 .

Cdlibrated Date : 8/13/98

Amplifier SetWng :
Channel 1 : 0.0038 Channel 2 : 0.0041 Channel 3 : 0.0030

Location of Maximum Field :

'd‘
x = -20 Y = 55

Measured values (mv) :

2.17 1.62 1.25 1.02 0.82 0.65
0.53 0.47 0.41 0.35 0.27

Peak Voltage (mv) : 2.56 1 Qn Volta& (mv) : 1.42 s?m omcg) : 0.12
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3D-EMC Laboratory, Inc.
5440 NW 331-d Ave- Suits 109 Fort tmderdale,  FL. 3330Q 7

Diate: l/22/99,  17316

i%eqursey: 63% fijg-ge . * 4Ihmmente:  Toshiba 4000

r “Musde~Mixture: @rain’  91Brain

#of Points 1 1 ,

ptlwi@  II I

loo

0

I
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