SAR Tissue Ingredients

Body Tissue Simulating Liquids

Body Tissue (Muscle) Parameters according to FCC KDB 865664 D01

Narrow — Band Solutions  |Product Test Frequency [MHz] [Main Ingredients
(£5% tolerance)

MSL750V2 750 Water, Sugar
MSL900V2 835, 900 Water, Sugar
MSL1800V2 1750, 1800 Water, DGBE
MSL1950V2 1900, 2000 Water, DGBE
MSL2450V2 2450 Water, DGBE
Broad — Band Solutions (% |Product Test Frequency [MHz] |Main Ingredients

5% tolerance)

MBBL3500-5800V5 3500-5800 Water, Oil




MSL750
The Item is composed of the following ingredients:

H,0 Water, 35 — 58%

Sucrose Sugar, white, refined, 40 — 60%

NaCl Sodium Chloride, 0 — 6%

Hydroxyethyl-cellulose  Medium Viscosity (CAS# 9004-62-0), <0.3% ..

Preventol-D7 Preservative: aqueous preparation, (CAS# 55965-84-9), containing

5-chloro-2-methyl-3(2H)-isothiazolone and 2-methyyl-3(2H)-isothiazolone,
0.1 -0.7%
Relevant for safety; Refer to the respective Safety Data Sheet*,

Schmid & Partner Engineering AG S E e a [¢]
L = L

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag com, http:iwww.speag.com

Measurement Certificate / Material Test

Item Name Body Tissue Simulating Liquid (MSL 750)
Product No. SL AAM 075 AA (Charge: 111107-3)
Manufacturer SPEAG

Measurement Method
|TSL dielectric parameters measured using calibrated OCP probe (type DAK). |

Target Parameters
|Target parameters as defined in the IEEE 1528 and |[EC 62209 compliance standards. |

Test Condition
Ambient Condition 22°C ; 30% humidity
TSL Temperature 22°C

Test Date 9-Nov-11
Additional Infor
TSL Density 1.212 g/om”

TSL Heat-capacity 3.006 kJ/(kg*K)

Results B o
Measured [Target Diff.to Target [%]

[ti0atiz)| #P-o' [ 1o [oigmal_ops_sigme| aeps arsigma] | 0¥ T T

600 | 67.5 | 2452 082 | 561 095 | 24 14,0 z &

625 | 67.2 |24.24| 0.84 | 560 095) 20 .z | &

650 | 66,8 |2086) 087 | 5689 086 | 18 8.3 E

675 | 66.6 |20.68| 089 | 568 096 | 1.8 -2 {8 .

700 | 56,3 | 23.41| 081 657 096 | 10 60

725 | 66,0 |23.17| 0.83 | 556 096 ) 07 =28

760 | 668 | 22.03)| 0.96 | 565 096 | 04 07

7rs | 855 |2275| 088 | 554 097 | 01 18 600 650 700 750 800 @50 900 850 1000
800 | 652 | 2268 | 101|658 007 | 02 a9 __Frequency Mz
825 550 |22.43] 1.03 | 562 0988 0.5 52
836 | 548 | 2285|104 552 098 | 06 5.9 ——————s ——
850 | 84.7 | 2227|105 | 562 099 | -08 65 10,0 T -
875 | 545 |22a2) 108 | 551 102 | -1.0 56 # 75 | 1 4 t /
900 | 54,3 |2197| 190 550 105 -1.3 47 | 5.0 T i
925 | 640 2184|112 850 108 47 57 Ez | 4k ‘ :
950 638 (2172|115 | 548 108 =21 8.7 8 25 | ;
975 | 636 |21.63) 117 | 549 109 | 24 7.9 Z 50 | !
1000 | 534 |2163| 120 | 548 110 | -27 8.1 o 75 l |

100

600 650 700 750 800 850 900 950 1000
_ Frequency bz
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MSL900V2
The Item is composed of the following ingredients:

H,0 Water, 35 — 58%

Sucrose Sugar, white, refined, 40 — 60%

NaCl Sodium Chloride, 0 — 6%

Hydroxyethyl-cellulose  Medium Viscosity (CAS# 9004-62-0), <0.3% .

Preventol-D7 Preservative: aqueous preparation, (CAS# 55965-84-9), containing

5-chloro-2-methyl-3(2H)-isothiazolone and 2-methyyl-3(2H)-isothiazolone,
0.1-0.7%
Relevant for safety; Refer to the respective Safety Data Sheet*.

Schmid & Partner Engineering AG s p e a q
e

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 8700, Fax +41 44 245 8779
info@speag.com, http://www.speag.com

Measurement Certificate / Material Test

Item Name Body Tissue Simulating Liquid (MSL900V2)
Product No. SL AAM 090 CA (Charge: 130313-2)
Manufacturer SPEAG

Measurement Method
[TSL dielectric parameters measured using calibrated OCP probe.

Setup Validation
Validation results were within = 2.5% towards the larget values of Methanol. |

Target Parameters
|Target parameters as defined in the IEEE 1528 and IEC 62209 compliance standards. ]

Test Condition

Ambient Environment temperaltur (22 + 3)°C and humidity < 70%.

TSL Temperature 22°C

Test Date 13-Mar-13

Operator IEN

Additional Information

TSL Density 1.204 g/om® I

TSL Heat-capacity 3.003 kJ/(kg*K)

[Measured Target Diff.to Target (%] o o

f[MHz]| HP-e' | HP-e"|sigmal eps sigma| A-eps A-sigma o T8 | i 1

700 | 564 2203 086 | 657 096 | 13 106

726 | 662 |21.07| 088 | 656 o096 | 10 8.3

750 | 659 [21.71| 091 | 655 096 | 07 8.0

776 | 667 | 2166 | 098 | 654 097 | 04 3.6

800 | 654 [2145| 095 | 658 097 | 041 1.3

825 | 551 |21.93] 090|552 o098 | 02 0.1 !

896 |'s50 | 2127|099 552 098] 03 . 08 100 - -

860 | 649 |21.21] 9.00 | 652 o090 | -08 15 760 800 BED 900 850 1000 1050 1100 1160 1200
Frequency MHz

875 | 54.7 [2113] 108 ] 554 102 | 0.7 09 ) o

900" | 54.4 [ 21,04 1,05 | 5650 1,05 | 1.0 0.3 o

925 | 542 [2096( 1.08| 550 108 | -14 15 100

950 540 | 20.88| 1.10 | 54.9 1.08 1.7 26 # 75

975 | 538 | 2083|119 | 549 108 | 20 4.0 Z 6o

1000 | 53.6 [20.78| 1.16 | 648 110 | 23 53 .E 25

1026 | 633 |20.74| 1.18 | 648 111 | 27 6.6 8 oo/

1060 | 6531 | 2060 | 1.21 | 647 192 | 30 7.9 3 25 |

1075 | 529 |20.64| 123 | 647 113 | 33 9.1 r§'-s.a

1100 | 527 |20.50| 1.26 | 647 114 | 36 102 rsr |

1125 | 525 |20.68| 1.29 | 646 115 | 39 1.6 R L s '

1150 | 523 | 2067 132 | 548 117 | <2 120 | 760 800 B850 900 950 1000 1050 1100 1150 1200

1176 | 620 [2068) 184 | 545 118 -45 140 Froquancy Mz

1200 | 518 |2048) 1.7 | 545 119 | -48 15.1 I
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MSL1800V2

The ltem is composed of the following ingredients:

H20 Water, 52 - 75%

C8H1803 Diethylene glycol monobutyl ether (DGBE), 25 — 48%
(CAS-No. 112-34-5, EC-No. 203-961-6, EC-index-No. 603-096-00-8)
Relevant for safety; Refer to the respective Safety Data Sheet*.

NaCl Sodium Chloride, <1.0%
f(MHz) HP-e'  HP-e"  sigma PIN: SL AAM 180 CA TARGET PARAMETERS
300 5868 20.34 0.34 Charge:  061204_1-3 f(MHz) eps  sigma
350 58.52 18.25 0.36 ‘Mea Date:  20-Dez-06 1800  53.3  1.52
400 58.28 16.80 0.37 Temp (°C) 22 1900 533  1.52

450 58.17 15.77 0.39
500 57.98 14.94 0.42
550 57.81 14.35 0.44

600 57.62 13.92 0.46 Extrapolation/interpolation: 1450 -2500 MHz range
650 57.48 13.59 0.49 5th polynomal parameters
700 57.28 13.33 0.52 eps sigma
750 §7.08 13.18 0.55 x5 -6.32E-14 -1.40E-15
800 56.91 13.04 0.58 x4 6.19E-10  1.55E-11
850 56.66 12.88 0.61 x3 -2.40E-06 -6.76E-08
800 56.86 12.68 0.63 x"2 4.60E-03 1.44E-04
950 66.65 13.03 0.68 X -4.37E+00 -1.50E-01
1000 56.42 13.06 0.73 const 1.70E+03  6.23E+01

1050 56.20 13.18 0.77
1100 65.94 13.22 0.81

1150 65.73 13.28 0.85 GSM1800 eps sigma
1200 55.50 13.30 0.89 1710.2 54.0 1.36
1250 565.45 13.30 0.92 1747.4 53.9 1.41
1300 55.33 13.57 0.98 1784.8 53.8 1.45

1350 55.08 13.75 1.03
1400 54.74 13.86 1.08

1450 54.51 13.87 1.12 AMPS1900 eps sigma
1500 54.38 13.90 1.16 1850.2 53.6 1.53
1660 54.26 14.07 1.21 1880.0 63.4 1.57
1600 53.99 14.20 1.26 1909.8 53.3 1.60

1650 53.84 14.27 1.31
1700 63.66 14.37 1.36

1750 53.54 14.44 1.41 Sample Frequencies

| 1800 53.48 14.62 1.46 | f(MHz) eps sigma
1850 53.34 14.84 1.53 1600 54.2 1.24

| 1900 53.16 16.05 1.59 | 1640 54.1 1.28
1950 52.96 15,29 1.66 1725 54.0 1.38
2000 52.68 16.49 1.72 1750 53.9 1.41
2050 52.35 15.59 1.78 1880 53.4 1.57
2100 5210 15.62 1.83
2150 51.91 15.55 1.86 Difference to Target (%)
2200 51.97 15.59 1.91 f (MHz) A-eps A-sigma
2250 51.97 16.82 1.98 1800 0.3 -3.7
2300 51.86 16.17 2,07 1900 0.3 4.7

2350 51.57 16.45 2.156
2400 51.29 16.63 2.22
2450 51.02 16.79 2.29
2500  50.80 16.91 2.35
2550 50.57 17.03 242
2600 50.36 17.15 248
2650 50.17 17.26 2.54
2700 49.99 17.39 2.61
2750 49.82 17.53 2.68
2800 49.61 17.71 2.76
2850 49.3¢9 17.88 2.83
2900 49.12 18.02 2.91
2950 48.87 18.19 2.98
3000 4862 18.22 3.04

22.12.2006



MSL1950V2

The ltem is composed of the following ingredients:
H20 Water, 52 - 75%

C8H1803 Diethylene glycol monobutyl ether (DGBE), 25 — 48%
(CAS-No. 112-34-5, EC-No. 203-961-6, EC-index-No. 603-096-00-8)
Relevant for safety; Refer to the respective Safety Data Sheet*.

SL AAM 195 BA

TARGET PARAMETERS

sigma

NaCl Sodium Chloride, <1.0%
f(MHz) HP-g' HP-g" sigma P/N:
300 58.26 12.08 0.20 Charge:
350 58.05 11,16 0.22 Mea Date:
400 57.96 10.54 0.23 Temp (°C)

450 57.85 10.15 0.25
500  57.67 9.87 0.27

550  57.56 9.72 0.30

600 57.37 9.65 0.32

650 67.27 9.65 0.35 T (MHz)
700 57.12 9.68 0.38 1900

750 5695 9.75 0.41 1950

800 5677 9.83 0.44 2000

850 56.56 9.87 0.47

900 56.75 9.80 0.49

950 5658  10.31 0.54

1000 5636  10.51 0.58 f (MHz) A-eps

Difference to Target (%)

1050 56.16 10.77 0.63
1100 55.86 10.94 0.67
1150 55.64 11.10 0.71
1200 65.40 11.19 0.75
1250 55.34 11.26 0.78
1300 55.24 11.60 0.84
1350 54.96 11.85 0.89
1400 54.66 12.03 0.94
1450  54.42 12.10 0.98
1500 54.34 12.19 1.02
1550 5419 12.44 1.07
1600 53.96 12.62 1.12
1650 53.79 12.75 1.17
1700  53.63 12.89 1.22
1750 53.49 13.03 1.27
1800 53.44 13.23 1.33
1850  53.31 13.62 1.39
1900  563.10 13.78 1.46
| 1950 52.92 14.07 1.53 |
2000 52.61 14.31 1.59
2050 52.27 14.45 1.65
2100 51.98 14.52 1.70
2160 5179 14.47 1.73
2200 51.83 14.53 1.78
2250 51.82 14.78 1.85
2300 51.69 16.14 1.94
2350 51.41 15.44 2.02
2400 5112 15.64 2.09
2450 50.88 15.82 2.16
2500  60.62 16.96 222
2650 50.42 16.10 2.28
2600 50.17 16.25 2.35
2650 50.00 16.36 2.4
2700 49.81 16.52 248
2750 49.65 16.66 2.55
2800 49.44 16.87 2.63
2850 49.20 17.03 2.70
2900 48.95 17.23 2.78
2950 48.67 17.38 2.85
3000 48.44 17.46 291

1.52
1.52

22.12.2006



MSL2450V2

The Item is composed of the following ingredients:

H20 Water, 52 - 75%
C8H1803 Diethylene glycol monobutyl ether (DGBE), 25 — 48%
(CAS-No. 112-34-5, EC-No. 203-961-6, EC-index-No. 603-096-00-8)
Relevant for safety; Refer to the respective Safety Data Sheet*.
NaCl Sodium Chloride, <1.0%

Schmid & Partner Engineering AG s

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9778
info@speag.com, hilp/\www.spesg.cam

Measurement Certificate / Material Test

p_e a g

ltem Name Body Tissue Simulating Liquid (MSL2450V2)
Produet No, SL AAM 245 BA (Charge: 130502-1)
Manufacturer SPEAG

Measurement Method

|TSL dielectric parameters measured using calibrated OCP probe.

Setup Validation
Validation results ware within + 2.5% towards the target values of Methanol.

Target Parameters

[Target parameters as defined in the IEEE 1528 and |EC 62209 compliance standards.

Test Condition

Ambient

Environmant temperatur (22 + 3)°C and humidity < 70%.

TSL Temperature 22°C
Test Dale 2-May-13
Operator IEN

Additional Information

TSL Density 0,996 g/em”
TSL Heat-capacity 3.987 kJ/(kg*K)

TSL Dielectric Parameters

Fraquency MHz

0.0 -
1800 2000 2100 2200 2300 2400 2500 2600 2700

Frequency MHz

|Measured |Target |Diff.do Target [%] | s
1 [MHz]| HP-¢' {
1800 | 82.8 ] & ;:
1926 | 624 [1225] 1.31 | 533 152 1.7 -13.7 g::ﬁ
1060 | 623 | 1286 1.34 | 533 1.52 19 -11.8 g 00
1975 | 62.2 | 12.47) 197 | 533 152 [ 24 99 [ BRI RO | |
2000 | 621 [1260] 140 503 152 | 22 78 B 50 M&——q
2026 | 52.0 [1270( 143 [ 638 154 | 23 73 75 | !
2050 | 62.0 [1282( 146 | 602 157 | 24 67 !
2076 | 610 | 1203 | 140 532 150 | 25 62
2100 | 618 [1800( 162 | 632 162 | 26 68 I
2125 | 51.7 | 13.44| 165 | 531 164 | 27 62
2150 | 61.6 | 13.25| 1.68 | 531 1.066 2.0 -A.7
2176 | 616 [ 1836|162 | 531 180 | 00 a2 100 )
2200 | 61.4 | 1346|185 | 53.0 171 =31 A7 PR
2005 | 613 | 1867|168 | 530 174 [ 82 a2 o
2250 | 51.2 | 1367|171 | 580 178 | a3 27 E 254
| 2275 | 511 |1378[ 1.74 | 520 178 | 34 22 004
2800 | 51.0 [13.89| 1.78 | 529 181 | -35 = 16 E 28
2026 | 510 [14.00] 181 | 528 183 [ 86 -4 é,ﬂ.,
2350 | 509 [14.11] 1.84 | 528 185 3.7 0.6 16
2376 | 508 |14.21| 188 | 528 188 | 3B 00 00 4
2400 | 507 |14.02) 191 | 528 180 | a9 0.5 1900 2000 2100 2200 23/
2425 | 506 | 1443] 105 | 527 183 4.1 1.4
2450 | 50.5 |14.563] 1.98 | 62.7 185 4.2 1.6
2475 | 604 | 1463 2.02 | 527 1.99 4.3 16
2500 | 50.9 [14.79| 206 | 525 2oz | 44 1.4
2525 | 50.2 | 1485) 200 | 626 2.06 45 14
2550 | 601 | 14086 212 | 626 208 4.7 1.6
2575 | 50.0 | 15.05] 216 | 625 213 4.8 1.3
2600 | 49.9 | 15.13] 219 [ 6525 216 | 48 = 12
2626 | 49.0 [15.23] 222 | 626 220 | 61 1.2
2650 | 49.7 | 1533 226 | b24 223 5.2 1.2
2676 | 40.6 | 1643 | 280 | 624 227 [ 63 1.2
2700 | 49.5 | 16.62] 2.33 ILEA 230 6.5 1.2

00 2400 2500 2600 2700
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MBBL3500-5800V5

The ltem is composed of the following ingred_ients:

Water 60 — 80%
Esters, Emulsifiers, Inhibitors 20 — 40%
Sodium salt 0-1.5%

Safety relevant ingredients according to Swiss and EU directives: none
Safety relevant ingredients according to other directives:
CAS 26399-02-0 10-28% Oleic acid, alkylester

Schmid & Partner Engineering AG S ‘ |' @

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phane +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http:/Awww.speag.com

Measurement Certificate / Material Test

Item Name Body Tissue Simulating Liquid (MBBL3500-5800V5)
Product No. SL AAM 501 EA (Charge: 130528-2)
Manufacturer SPEAG

Measurement Method

|TSL dielectric parameters measured using calibrated OCP probe.

Setup Validation

[Validation results were within + 2.6% towards the target values of Methanol.

Targel Parameters

|Target parameters as defined in the IEEE 1528 and IEC 62209 compliance standards.

Test Condition

Ambient Environment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C
Test Date 29-May-13
Operator IEN
Additional Information
TSL Density
TSL Heat-capacity
Measured _ |Target |Diff.to Target [%]
T [T ™ BT Py TS
3400 | 51.9 [1620] .10 | 6515 8.20 w75 i
300 | 518 | 16.43| 320 | 518 a1 | E 5.0 re— P Sl n
3600 | 51.7 | 16.52] a1 [ 512 343 E 2% [rorodiememodee e t
| 3700 | 51.5 | 16.60| p.42 [ 619 455 | & 00
3800 | 514 | 1666|352 | 508 3.86 é 2.5
3900 | 61.8 | 16.72| 9.63 | 508 8.78 5.0
4000 | 51.2 | 16.88| .74 | 506 3.90 76
4100 | 51.0 | 16.01| 3.86 | 505 4.01 -10,0 - :
4200 | 50.9 | 17.04| 208 | 504 413 3400 3900 4400 4900 5400 5900
4300 | 508 |17.23] 492 | 502 4.5 Frequency MHz
4400 | 506 [17.40| 426 | 501 437 | 10 24 | o )
4500 | 50.4 | 17.51| 4.38 | 500 4.8
4600 | 502 | 17.63| 461 | 498  4.60
4700 | 50.0 | 17.72| 4.63 | 407 472

4800 | 498.9 [17.81( 4.75 | 496 4.83
4850 | 49.8 [ 18.00( 466 | 495 4.89
4900 | 49.8 [17.96( 490 | 49.4 495
4950 | 49.6 | 18,07 4.98 | 49.4 501

5000 | 48,7 | 1814 | 6,06 | 48.3 507
5060 | 495 | 18.13| 6,00 | 482 612
5100 | 494 [18.26| 618 | 482 518
5150 | 49.3 [ 18.26| 523 | 481  5.24
| 5200 | 49.2 | 18.38 | 532 | 48.0 530
5250 | 491 (18,08 [ 6,87 | 489 536
5300 | 40.0 | 18.50 | 545 | 489 542
5350 | 400 | 18.52| 6,61 | 488 547
5400 | 488 [ 18.58 | 658 | 487 553
5450 | 488 | 18.66 | 6.88 | 48.7 5.50
5500 | 48.7 [ 18.64[ 570 | 48.6 5.65 |
5550 | 48.8 (18,76 [ 578 | 485 571
5600 | 486 | 18.76 | 585 | 485 577
5650 | 48.4 | 18.87 | 583 | 484 5.82
5700 | 484 [ 18.80| 509 | 483 588
5750 | 48.3 | 18.99 | 6.08 | 483 594
5800 | 48.2 [190.01] 613 | 482 600
5850 | 481 [19.10( 622 | 481 B.0B
5800 | 464 | 19.16| 6.29 | 481 612

3400 3000 4400

TSL Dislectric Paramelers

4900
Freguency MHz

5400

5900
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