SAR Tissue Ingredients

Body Tissue Simulating Liquids

Body Tissue (Muscle) Parameters according to FCC KDB 865664 DO1

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
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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
lTarget parameters as defined in the IEEE 1528 and IEC 62209 compliance standards, |

Test Condition

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

Test Date 9-Nov-11

Additional Information
TSL Density 1.212 g/em®
TSL Heat-capacity 3.006 kJ/(kg*K)

Results o

|Measured Target Diff to Target [%]
1 [MHz]]| HP-e' | HP-¢"|sigmal eps sigma| A-eps A-sigma .
600 | 675 |2452| 0.82 | 561 095| 24 140 >
625 | 57.2 |2424| 0.84 | 560 085 20 147 £
650 | 56.8 | 23.96| 0.87 | 569 086 | 1.6 03 E
675 | 560 |2068| 089 | 558 096 13 72 &
700 | 663 [23.41] 091 | 867 086| 10 6.0 3
725 | 56.0 | 2317 093 [ 558 098] 07 28
760 | 65.8 | 22.09| 096 | 555 096 | 04 0.7
776 | 655 |22.75] 096 [ 554 o097 o4 16 600 650 700 750 8O0 850 B00 950 1000
800 | 552 |2258| 101|553 o0e7| 02 a9 Fraquency Mz !
825 | 55.0 (2243|103 [ 552 oss| 05 52
838 | 548 | 2205|104 [ 552 os8| 05 59
850 | 547 | 2227|105 | 552 o099 | -08 6.5 10.0 I | T T T T
875 | 545 [2212| 108 [ 551 102| 1.0 56 # 75 [ {=] ot ‘_,/r
000 | 843 [2107| 110 | 550 105 <13 a7 |g 80 ] r"f\"r 1
025 | 540 |2184| 192 | 550 108| 47 57 5 ) T / RN RN I B
950 | 538 |2172| 115 [ 548 108 | 21 67 € e ! / R
o75 | 536 [21.63[ 117 | 549 109 | 24 79 S 50 L ' | |
1000 | 634 |2153| 120 [ 548 10| 27 o 8 75 [ V | - i

-10.0 ! ! : I

600 650 700 750 BOO B850 800 950 1000
~ Frequency MHz
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Measurement Certificate / Material Test

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

Measurement Method

| TSL dielectric parameters measured using calibrated OCP probe.

Setup Validation

[Validation results were within = 2.5% towards the target values of Methanol.

Target 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 13-Mar-13
Operator IEN
Additional Information
TSL Density 1.294 g/cm®
TSL Heat-capacity 3.003 kJ/(kg*K)

Measured [Target |Diftto Target (%)} [ . 1

100 1 -
1[MHz)| HP-e' [ HP-¢"[sigma| eps sigmal A-eps A-sigma . 75
700 | 564 |2203| 086 | 557 096 | 13  -108 | > 5o
725 | 562 |21.87| 088 | 556 086 | 1.0 83 |
750 | 559 |21.71| 0.91 | 555 o088 | 0.7 -6.0
775 | 557 | 2158 0.93 | 55.4 097 | 0.4 Y
800 | 554 |21.45| 095|553 097 | 0.1 43
825 | 551 | 21.33| 098 | 552 o098 | 02 0.1
838 | 55.0 |21.27]| 0.99 | 552 098 | -0.3 0.8 —
850 | 548 |2121] 1.00 | 552 0.8 | 05 15 800 B850 900 850 1000 1050 1100 1150 1200
875 | 54.7 | 21.13] 103 | 5514 102 | -07 0.9 Fm"‘"f’ym_‘_z__
‘900 | 54.4 [21.04] 1,05 | 560 105] -10 03 -
925 | 542 |2096] 1.08 | 550 108 ] -14 15 oo - o
950 | 540 |2088[ 110 | 549 108| 17 28 . ,ji /
975 | 538 | 2083| 1.13 | 549 109 | 20 40 z &0l
1000 | 63.6 [20.78( 1.16 | 548 110 | -23 53 2 5.
1025 | 633 | 2074 | 1.18 | 548 141 | -27 6.6 5 004
1050 | 631 2069|121 | 547 1.2 | -30 7.9 8 251
1076 | 629 | 2064 1.23 | 547 113 | 33 9.1 §~sn
1100 | 527 |2050| 1.26 [ 547 114 | 36 102 —ML
R 100 - L ]
HEHEHEE R T T T T T
1176 | 520 |2052]| 134 | 545 1.48| 45 140 Frequency MHz
1200 | 51.8 |20.48] 1.97 [ 545 119 | -48 51 |
TSL Dielectric Parameters
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MSL1800V2

f(MHz) HP-¢' HP-e" sigma PIN: SL AAM 180 CA TARGET PARAMETERS
300 58.68 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 53.3 1.52

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

600 57.82 13.92 0.46 Extrapolation/interpolation: 1450 -2500 MHz range
650 57.46 13.59 0.49 5th polynomal parameters
700 57.28 13.33 0.52 eps sigma
750 57.09 13.18 0.58 xA5 -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 x"3 -2.40E-06 -6.76E-08
900 56.86 12.68 0.83 xA2 4.60E-03 1.44E-04
950 56.65 13.03 0.69 X -4.37TE+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 55.94 13.22 0.81

1150 55.73 13.28 0.85 GSM1800 eps sigma
1200 55.50 13.30 0.89 1710.2 54.0 1.36
1250 5545 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 13.76 1.03
1400 654.74 13.86 1.08

1450 54.51 13.87 1.12 AMPS1900 eps sigma
1600 54.38 13.90 1.16 1850.2 53.6 1.53
1660 654.26 14.07 1.21 1880.0 53.4 1.57
1600 53.99 14.20 1.26 1909.8 563.3 1.60

1650 63.84 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 15.05 1.59 1640 541 1.28
1950 52.96 15.29 1.66 1725 54.0 1.38
2000 652.68 15.49 1.72 1750 53.9 1.41
2050 52.35 156.59 1.78 1880 53.4 1.57
2100 52.10 15.62 1.83

2150 5191 15.55 1.86 Difference to Target (%)
2200 51.97 15.59 1.91 f (MHz) A-eps A-sigma
2250 51.97 15.82 1.98 1800 0.3 -3.7
2300 51.86 16.17 2.07 1900 -0.3 4.7

2350 51.57 16.45 2.15
2400 51.29 16.63 2.22
2450 61.02 16.79 2.29
2500 50.80 16.91 2.35
2550 50.57 17.03 2.42
2600 60.36 17.15 2.48
2650 5017 17.26 2.54
2700 49.99 17.39 2.61
2750 49.82 17.63 2.68
2800 49.61 17.71 2,76
2850 49.39 17.88 2.83
2000 49.12 18.02 291
2050 48.87 18.19 2,98
3000 48.62 18.22 3.04

22.12.2006



MSL1950V2

f(MHz) HP-¢' HP-e" sigma PIN: SL AAM 195 BA TARGET PARAMETERS

300 58.26 12.08 0.20 Charge:  061211_1-3 f (MHz) eps sigma
350 58.05 11.15 0.22 Mea Date:  20-Dez-06 1950 53.3 1.52
400 57.96 10.54 0.23 Temp (°C) 22 2000 53.3 1.52
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
850 57.27 9.65 0.35 T (MHz) @ conductivity
700 57.12 9.68 0.38 1900 53.10 1.46
750 56.95 9.75 0.41 1950 52.92 1.53
800 56.77 9.83 0.44 2000 52.61 1.59
850 56.56 9.87 0.47 '
900 56.75 9.80 0.49
950 56.58 10.31 0.54 Difference to Target (%)

1000 56.36 10.51 0.58 f (MHz) A-eps A-sigma

1060 56.16 10.77 0.63 1950 0.7 04

1100 55.86 10.94 0.67 2000 -1.3 4.8

1150 55.64 11.10 0.71
1200 55.40 11.19 0.75
1250 55.34 11.26 0.78
1300 55.24 11.80 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

1600 53.96 12.62 1.12
1650 53.79 12.75 1.17
1700 53.63 12.89 1.22

1800 53.44 13.23 1.33
1850 53.31 13.52 1.39
1800 53.10 13.78 1.46

2000 52.61 14.31 1.59
2060 62.27 14.45 1.65
2100 51.98 14.52 1.70
2150 51.79 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 5141 15.44 2.02
2400 51.12 15.64 2.09
2450 50.88 15.82 2.16
2500 50.62 15.96 2.22
2550 50.42 16.10 2.28
2600 50.17 16.25 2.35
2650  50.00 16.36 2.41
2700 49.81 16.52 2.48
2750 49.65 16.65 2.55
2800 49.44 16.87 2.63
2850 49.20 17.03 2.70
2900 48.95 17.23 2.78
20650 4867 17.38 2.85
3000 48.44 17.46 291

22.12.2006
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Measurement Certificate / Material Test

Item Name Body Tissue Simulating Liquid (MSL2450V2)
Product No. SL AAM 245 BA (Charge: 130502-1)
Manufacturer SPEAG
Measur Method
|TSL dielectric parameters measured using calibrated OCP probe. ]
Setup Validation
| Validation results were within + 2.5% towards the target values of Methanol. |
Target Parameters
| Target parameters as defined in the IEEE 1528 and IEC 62208 compliance standards. |
Test Condition
Ambient Environment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C
Test Date 2-May-13
Operator IEN
Additional Information
TSL Density 0.996 g/lem® |
TSL Heat-capacity 3.987 kJ/(kg*K)

Measured Target Diff.o Target %] | [ .,
1[MHz]| HP-g' |HP-¢"|sigma| eps sigmal A-eps  A-sigma 'g | .
1900 | 525 [1214] 128 | 533 152 -16 156 P |
1925 | 624 (1225|131 | 533 152 | -1.7 137 20T T N S — ‘
1050 | 523 [12.35| 134 | 533 152 -19 418 E w
1975 | 522 (1247|137 | 533 152 -21 X . I
2000 | 52.1 [1269)| 140 | 533 152 | -22 7.9 g 50 *"::n-...._“
2025 | 52.0 1270 143 | 533 154 | 23 73 s !
2050 | 52.0 | 1282|146 | 532 157 | 24 8.7 100 :
2075 | 51.9 | 1293 149 | 532 159 | 25 62 | 1900 2000 2100 2200 2300 2400 2500 2600 2700
2100 | 51.8 | 13.03| 152 | 532 162 | 286 58 | Frequency MHz
2125 | 51.7 |[13.14| 155 | 531 184 | 27 52
2150 | 5.6 |1325| 158 | 531 166 | -29 47
2175 | 515 |1336| 162 | 531 189 | -30 -4.2 oo
2200 | 514 |[1346| 165 | 530 171 | -84 a7 | 2 ”I
2225 | 513 | 1357|188 | 530 174 | 32 a2 = =0
2250 | 512 | 1387|171 | 530 178 | 33 27 ‘.E 254 ‘
2275 | 5141 |1a78| 174 | 529 178 | B84 2.2 ‘E 00 4 : I/o“""‘-" {
2300 | 51.0 | 1389|178 [ 529 181 | 35 16 S 2= ! | { |
2325 | 510 [14.00| 181 | 528 183 | 38 1.1 3 50
2350 | 509 |14.11| 184|528 185| 37 06 9 s /""- - .
2375 | 508 |14.21| 188 | 528 188 | -38 0.0 100 M |
2400 | 50.7 |14.32| 191 | 528 180 | -39 05 ‘ 1900 2000 2100 2200 2300 2400 2500 2600 2700
2425 | 506 |1443| 195|527 193] 44 1.4 Frequency MHz
2450 | 505 |1453| 198 | 527 195| 42 - 16
2475 | 604 |14.83] 202 | 527 1989 | -3 15
2500 | 503 [14.73]| 205 | 526 202 | 44 1.4
2525 | 50.2 | 1485| 2.00 | 526 206 | -45 1.4
2550 | 60.1 |1496| 212 | 626 209 | -47 1.5
2575 | 500 1505|216 | 525 213 | 48 1.3
2600 | 49.9 |15.13| 219 | 625 216 | 48 1.2
2625 | 498 [1523[ 222 | 525 220| -5.1 12
2650 | 497 |1533| 226 | 524 223 | 52 12
2676 | 486 | 1543 230 [ 524 227 | -63 12
2700 | 495 |1552| 233 | 524 230| 55 12

TSL Dielectric Parameters Page 1 of 1
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Measurement Certificate / Material Test

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

Measurement Method
[TSL dislectric parameters measured using calibrated OCP probe. H

Setup Validation
[Validaticn results were within = 2.5% towards the target values of Methanol. |

Target Parameters
|Target parameters as defined in the IEEE 1528 and IEC 62208 compliance standards. |
Test Condition
Ambient Environment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C
29-May-13
IEN

Additional Information
TSL Density
TSL Heat-capacity

|Measured [Target [Diff.to Target [%]
1 (MHz)| HP-e' [ HP-e"[sigma| eps sigma| aeps _A-sigma 100 e
3400 | 51.9 | 16.38| 310] 515 8.20] 09 -3.0 * 751 :
3500 | 518 [1643] 320 513 331 | 08 34 E 50
3600 | 51.7 [1652] 831 | 512 843 | 10 3.5 |18 ¥l
3700 | 515 | 1660 342|511 ass| 09 a3s | & 00
3800 | 514 [1665| 352 | 508 386 | 1.0 3.9 g 25
3000 | 51.3 | 16.72| 963 | 508 378 | 1.0 -4.0 5.0
4000 | 51.2 | 16.83| 3874 | 506 3.90 | 1.1 -4.0 75 4
4100 | 51.0 | 16.91| 386 | 505 4.01| 10 3.9 | -100 4
4200 | 509 |17.04| 308 | 504 443 10 a7 3400 3900 4400 4900 5400 5900
4300 | 50.8 | 17.23] 412 | 502 425 | 11 3.0 Frequency Mtz
4400 | 506 | 17.40| 426 | 501 4.37 | 1.0 24
4500 | 50.4 | 17.51| 438 | 500 448 | 08 2.3
4600 | 502 | 17.63| 451 | 468 480 | 07 19 100 : ]
4700 | 500 | 17.72]| 463 | 497 472 | 06 1.8 |
4800 | 499 (1781|475 | 496 483 | 07 A7 2
4850 | 498 | 18.00| 4.86 | 495 4B9 | 086 06 ﬁ
4900 | 498 | 17.96| 490 | 494 495 | 08 1.0 §
4950 | 49,6 | 18.07| 498 | 494 501 | 05 05 )
5000 | 49,7 | 18.14| 6,05 | 493 507 | 08 0.3 | &
5050 | 49.5 | 18.13| 6.08 | 492 512 | 08 0.7
5100 | 49.4 |18.26| 6518 | 482 518 | 05 0.0

5150 | 493 [ 18.26] 523 | 461 524 | 04 0.2
5200 | 49.2 | 18.38| 5.32 [ 480 530 | 04 0.4
5250 | 49.1 [18.38| 587 | 469 536 | 03 0.2

5300 | 48.0 | 18.50| 545 | 468 542 | o2 0.6
5350 | 40,0 | 18.52| 6561 | 488 547 | 04 0.6
5400 | 48.8 | 1858 658 | 487 653 | 0.1 0.9
5450 | 48.8 | 18.66| 6566 | 487 6560 ) 03 1.2
5500 | 487 [18.64| 570 | 486 565| 02 09
5550 | 486 |18.76| 579 | 465 571 | 0.1 14
5600 | 486 |18.76| 585 | 485 677 | 03 14
5650 | 48.4 | 18.87 | 593 | 484 582 0.0 18
5700 | 484 | 1889 598 | 483 588 | 0.1 18

5750 | 48.3 | 18.99]| 6.08 | 483 584 | 0.1 23
5800 | 48.2 |10.01/ 6.13 | 482 600 | 00 22 -
5850 | 481 [19.10| 622 | 481 6.06 | -0.1 27
5000 | 484 [19.18| 620 | 481 642 | 0.1 28

TSL Dielactric Parameters Page 10f1



