Head Tissue Simulating Liquids

Head Parameters according to IEEE Std 1528-2013 / IEC 62209 / FCC KDB 865664 D01

Tissue

Narrow- Product Test Frequency (MHz) Main Ingredients

Band

Solutions | HSL300V2 300 Water, Sugar

(5% HSL450V2 450 Water, Sugar

tolerance) | HSL750V2 750 Water, Sugar
HSL900V2 835, 900 Water, Sugar
HSL1450Vv2 1450, 1500, 1640 Water, DGBE
HSL1750V2 1750 Water, DGBE
HSL1800V2 1800, 1900 Water, DGBE
HSL1900V2 1900 Water, DGBE
HSL1950Vv2 1950, 2000 Water, DGBE
HSL2450V2 2450, 2600 Water, DGBE

Broad- Product Test Frequency (MHz) Main Ingredients

Band

Solutions | HBBL30-250V3 30-250 Water, Tween

(5% HBBL1350-1850V3 1400-1800 Water, Tween

tolerance) | HBBL1550-1950V3 1750-1900 Water, Tween
HBBL1900-3800V3 1950-3000 Water, Tween
HBBL3500-5800V5 3500-5800 Water, Oil

Body Tissue Simulating Liquids

Body Parameters according to FCC KDB 865664 D01
Tissue
(Muscle)
Narrow- Product Test Frequency (MHz) Main Ingredients
Band MSL300V2 300 Water, Sugar
Solutions | MsL450Vv2 400, 450 Water, Sugar
(5% MSL750V2 750 Water, Sugar
tolerance) | msLo00v2 835, 900 Water, Sugar
MSL1450V2 1450, 1500, 1640 Water, DGBE
MSL1750V2 1750 Water, DGBE
MSL1800V2 1800, 1900 Water, DGBE
MSL1900V2 1900 Water, DGBE
MSL1950V2 1950, 2100 Water, DGBE
MSL2450V2 2450, 2600 Water, DGBE
Broad- Product Test Frequency (MHz) Main Ingredients
Band MBBL130-250V3 130-250 Water, Tween
Solutions | \BBL1350-1850V3 1350-1800 Water, Tween
(5% MBBL1550-1950V3 1550-1850 Water, Tween
tolerance) | MBBL1900-3800V3 1950-3800 Water, Tween
MBBL3500-5800V5 3500-5800 Water, Oil
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Measurement Certificate / Material Test

ltem Name Head Tissue Simulating Liquid (HSL750V2)
Product No. SL AAH 075 AA (Charge: 140210-5)
Manufacturer 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
’ﬁgget 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 12-Feb-14
Operator IEN
Additional Information
TSL Density 1.284 glem”
TSL Heat-capacity 2.701 kJ/(kg*K)
Measured [Target [Diff.to Target [%] '
f [MHz]| HP-¢' | HP-e"|sigma| eps sigma| A-eps  A-sigma - 1(7)(5)
600 | 44.4 | 2349|078 | 427 088 | 3.9 -11.1 > i
625 | 44.1 | 23.23| 0.81 | 426 088 | 35 8.6 |2 o5
650 | 43.7 |22.96| 083 | 425 089 | 3.0 6.2 g O'OJ
675 | 433 | 2268 0.85 | 423 089 | 2.4 -4.1 o .25
700 | 429 |2240( 087 | 422 089 | 1.7 1.9 § -5.0
725 | 42,6 | 2225|090 | 421 089 | 1.3 0.7 1‘3-(5)'
750 | 42.3 |22.10| 0.92 | 419 089 | 0.9 3.2 “600 650 700 750 800 850 900 950 1000
775 | 42.0 | 21.89| 0.94 | 41.8 090 | 04 5.4 FrEGTaREMZ |
800 | 41.6 |21.67| 0.96 | 41.7 090 | -0.1 75
825 | 413 | 2155|099 | 416 091 | -06 9.0
838 | 41.2 |21.49| 1.00 | 415 091 | -08 9.8 - — .
850 | 411 |21.42| 1.01 | 416 092 | -1 10.6 10.0 e ‘
875 | 408 [21.28]| 1.04 | 415 094 | -18 9.9 ® 75 /
900 | 405 |21.15] 1.06 | 415 097 | 25 9.2 S |
925 | 402 |21.01| 1.08 | 415 098 | -3.1 10.0 g g'g' '
950 | 39.9 |20.87( 1.10 | 414 099 | -37 10.9 5 o5 |
975 | 39.6 | 20.79( 1.13 [ 41.4 1.00| -43 12.2 S 5.0 |
1000 | 39.4 [20.71] 1.15]| 413 1.01 | -4.8 13.5 A 75 / -
-10.0 .
600 650 700 750 800 850 900 950 1000
Frequency MHz
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Measurement Certificate / Material Test

Iltem Name Head Tissue Simulating Liquid (HSL900V2)
Product No. SL AAH 090 BB (Charge: 140205-4)
Manufacturer 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 [EC 62209 compliance standards.

Test Condition

Ambient Environment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C

Test Date 12-Feb-14

Operator IEN

Additional Information

TSL Density 1.280 g/cm®
TSL Heat-capacity 2.942 kJ/(kg*K)

950 | 39.8 | 18.85| 1.00 | 414 099 | -39 0.2 -

Measured [Target | Diff.to Target [%] 100
1 [MHz]| HP-¢' | HP-¢" [slgma| eps sigmal A-eps A-sigma . 75'I
700 | 429 [1958[ 076 [ 422 o0m9 | 16  -143 ; 50
725 | 426 |1952]| 079 | 421 o089 | 12 117 3 25 |
750 | 42.3 | 1947|081 | 419 o089 | 08 -9 E oo
775 | 41.9 |19.35]| 083 | 418 090 | 03 68 a 25 |
800 | 41.6 [1923[ 086 | 417 o090 | -03 -6 & o
825 | 41.3 |19.18] 088 | 416 091 | -07 29 75
A rael n A4 E N 5 r -10.0
'-:—:g ::f; :::g gf:g j:jg gf:; :: 'f; 750 800 850 900 950 1000 1050 1100 1150 1200
875 | 40.7 | 19.07] 093 | 415 o094 | <19 -6 Frequency MHz
900 | 40.4 | 19.00| 0.95 | 415 087 | 27 1.8
925 | 40.1 1892|097 [ 415 o098| 33  -09

/

750 800 850 900 950 1000 1050 1100 1150 1200

975 | 39.6 | 18.82 1.02 | 414 1.00| -44 1.6 s
1000 | 39.3 [ 18.80| 1.05 | 41.3 1.01 | -5.0 3.0 o
1025 | 39.0 | 18.71| 1.07| 413 1.03| -65 4.0 E 25
1050 | 38.8 | 1862 1.09 | 412 1.04 | 6.0 5.0 2 oo
1075 | 38.5 |18.59| 1.11 | 41.2 1.05 | -65 6.3 §.25
1100 | 38.3 |18.55( 114 | 412 108 | -70 75 > B0
1125 | 88.0 | 1850 1.16 | 41.1 1.07 | 7.5 8.5 a 47-5‘/
1150 | 7.8 | 18.44| 1.18 | 41.1 1.08 | -8.0 9.6 =100
1175 | 375 [ 18.39| 1.20 | 41.0 1.09 | -84 10.6

1200 | 37.3 [ 18.35| 122 | 41.0 1.10| -89 11.6

Frequency MHz

TSL Dielectric Parameters
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Measurement Certificate / Material Test

Item Name
Product No.
Manufacturer

Head Tissue Simulating Liquid (HSL1750V2)

SL AAH 175 (Charge: 120907-2)

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
|Targel paramelers as defined in the IEEE 1528 and IEC 62209 compliance standards.

]
Test Condition
Ambient Environment temperatur (22 + 3)°C and humidily < 70%.
TSL Temperature 22°C
Test Date 13-Sep-12
Operator CL
Additional Information
TSL Density 0.998 g/em®
TSL Heat-capacity 3.572 kJ/(kg*K)
Measured Target [Diff.to Target [%] '
f [MHz]{ HP-¢' | HP-¢" [sigma| eps sigma| A-eps A-sigma 10.0 1 |
1400 | 41.2 [13.09| 1.02 | 406 118 | 1.4 136 R 7-5: i
1425 | 41.0 [13.14[ 1.04 | 405 119 | 1.2 -12.4 g 5.0 1
1450 | 40.9 [13.19] 1.06 [ 405 120 | 14 113 E 25 4
1475 | 408 |13.26]| 1.09 | 405 121 | 08 -10.3 g 00 Tt |
1500 | 40.7 | 13.34| 1.11 | 40.4 123 | 06 9.4 3 25 ST Tetesey
1525 | 40.6 [ 13.39| 1.14 | 404 124 | 04 -8.6 2 50 :
1550 | 40.5 | 13.44| 1.16 | 40.4 126 | 0.3 7.8 75 i
1575 | 40.3 | 13.49| 1.18 | 403 1.27 | 00 -6.9 100 N S
1600 | 40.2 | 1355| 1.21 [ 403 128 | -0.2 -6.1 1400 1500 1600 1700 1800 1900 |
1613 | 40.2 [ 13.58| 122 | 403 1.29 | -0.3 5.7 Frequency MHz
1625 | 40.1 | 1362 1.23| 403 130 | -0.4 5.2
1638 | 40.1 [ 13.65| 1.24 | 403 131 | -05 -48 100 & - ,
1650 | 40.0 [13.68| 1.26 [ 402 131 | -05 43
7.5 :
1663 | 40.0 | 13.70| 1.27 | 402 132 | -06 -4.1 ® /
1675 | 39.9 [13.71| 1.28 [ 402 133 | -07 -3.8 € 501
1688 | 398 [1372| 120 [ 402 133 | 08 35 g 25 |
1700 | 39.8 [13.73[ 1.30 [ 402 134 | -09 -3.2 E 00 7 ‘
1713 | 89.7 [13.77] 1.31 | 401 135 -1.0 27 o 25
1725 | 39.7 | 13.81] 1.33 | 401 1.36 | -1.1 2.3 g 5.0 7 |
1738 | 39.6 [ 13.85]| 1.34 | 404 1.36 | -1.2 -1.8 75 4
1750 | 996 | 13.89| 1.35| 401 137 | <13 -1 | -100 - :
1763 | 39.5 [13.91] 1.36 [ 401 138 | -1.3 1.0 | 1400 1500 1600 1700 1800 1900
1775 | 39.5 | 13.93| 1.38 | 400 1.39 | -1.4 07 : Frequency MHz j
1788 | 39.4 | 13.95| 1.39 | 400 1.39 | -1.4 0.4
1800 | 39.4 [13.97| 1.0 | 400 140 | 1.5 0.1
1813 | 89.3 | 14.01| 1.41 [ 400 140 | -1.7 0.9
1825 | 39.3 [14.04| 143 | 400 140 | -18 1.8
1838 | 39.2 [ 14.08| 1.44 | 400 140 | -20 2.8
1850 | 39.2 [14.11]| 1.45 | 400 +1.40| 241 3.8
1863 | 39.1 [ 14.14| 1.47 | 400 140 | -22 47
1875 | 39.1 [ 14.17| 1.48 | 400 140 | -23 5.6
1888 | 39.0 | 14.19| 149 | 400 140 | -25 6.5
1900 | 39.0 | 14.22| 150 | 400 1.40| -26 7.4

TSL Dielectric Parameters
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Measurement Certificate / Material Test

Iltem Name Head Tissue Simulating Liquid (HSL 1900)
Product No. SL AAH 190 AA (Charge: 120112-1)
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 IEC 62209 compliance standards.

Test Condition

18-Jan-12

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

Additional Information

TSL Density
TSL Heat-capacity 3.710 kJ/(kg'K)

0.985 glcm®

Results

Measured [Target [Diff.to Targst [%]
f[MHz]| HP-¢' | HP-6"[sigma| eps slgma| A-eps A-slgma
1600 | 41,2 | 12.84| 1.14 | 403 128 | 2.1 110
1613 | 41.1 | 1288| 118 | 403 129 20  -105
1625 | 411 | 1293|147 | 403 130 | 18  -100
1638 | 41.0 | 1297[ 118 | 403 131 [ 1.8 9.5
1650 | 40.8 | 13.01[ 119 | 402 131 [ 1.8 -9.1
1663 | 409 | 13.05[ 1.21 | 402 132 17 -8.6
1675 | 40.8 | 13.10[ 122 | 402 133 [ 16 -8.1
1688 | 4018 | 13.14]| 128 | 402 133 | 14 7.6
1700 | 40.7 | 13.18[ 1.25 | 402 134 1.3 7.1
1713 | 406 | 13.22| 1.26 | 401 135 [ 1.2 -6.7
1725 | 406 | 1325[ 1.27 | 401 136 [ 1.1 -6.3
1738 | 40.6 | 13.28| 1.28 | 401 136 [ 1.0 -5.9
1750 | 4055 | 13.31[ 1.30 | 40.1 137 [ o9 5.5
1763 | 404 | 13.35[ 1.31 | 401 138 | o9 -6.1
1775 | 40.4 | 13.38[ 1.32 | 400 139 [ o8 -4.7
1788 | 40.3 | 13.41[ 1.33 | 400 139 [ o7 -4.3
oo [aga [toaa 56 T don " T40| 06 a0
1813 | 40.2 | 13.48] 1.36 [ 400 1.40| 05 2.9
1825 | 402 [ 1352| 1.87 | 400 140 | 04 2.0
1838 | 40.1 [13.55] 1.89 [ 400 1.40| 03 1.0
1850 | 40.1 | 13.59 | 140 | 400 140 [ o0.1 -0.1
1863 | 40.0 [ 13.63| 1.41 | 400 1.40| 00 0.9
1875 | 39.9 | 13.67| 148 400 140 | -01 19
1888 | 39.90 | 13.71 | 144 | 400 140 -0.3 2.9
1000 | 398 [13.75] 145 [ 400 140 04 38
1913 | 89.8 [ 13.79] 147 | 400 140 | -05 48
1925 | 39.7 | 13.83| 148 | 400 140 | -07 5.8
1938 | 39.7 | 13.86| 149 [ 400 140 | -08 6.7
1950 | 39.8 [ 13.90| 151 400 140 | -09 77
1975 | 396 [ 13.97| 153 | 400 140 | 12 9.6
2000 | 39.4 | 14.04]| 156 | 40.0 140 | -15 11.6

TSL Dielectric Parameters
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Measurement Certificate / Material Test

Item Name Head Tissue Simulating Liquid (HSL1950V2)
Product No. SL AAH 195 CA (Charge: 120717-3)
Manufacturer SPEAG

Measurement Method
[TSL dielectric parameters measured using calibrated OQCP 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 18-Jul-12

Operator DI

TSL Density 0.995 g/cm®
TSL Heat-capacity 3.720 kJ/(kg*K)

Measured [Target [Diff.to Target [%] | o !
f{MHz]| HP-e' | HP-e"|slgma| eps sigma| A-eps  A-sigma | 13'2 1 !
1850 | 40.6 | 12.43| 1.28 | 400 140 | 15 -8.6 2 s0 |
1875 | 405 [12.53| 1.31 [ 40.0 140 | 12 6.7 |§ 25 | !
1900 | 40.3 | 12.62] 1.33 [ 400 140 | 09 -4.7 |§ 00 T [ ]
1925 | 402 [12.71] 1.36 | 400 1.40 | 0.6 2.8 o 25 [
1950 | 404 | 1280 1.9 | 40.0 140 | 048 08 g 50 4 ,
1975 | 40.0 142 | 400 140 | 00 1.1 75 1 |
2000 | 399 [1298] 1.44 | 400 140] -08 31 0@ "= o
2025 | 39.8 147 | 200 142 | -04 - 1850 1950 2050 2150 2250 2350 2450 2550

Frequency MHz
2050 | 39.7 150 [ 39.9 144 | -06 3.9
2075 | 39.6 153 | 30.9 147 | -08 42
2100 | 39,6 [13.30[ 165 | 398 149 | 09 44
2125 | 39.3 158 | 3.8 151 | -1.1 4.6 10.0
2150 | 39.2 161] 897 153 | -12 49 ® 75
2175 | 39.1 164 | 397 156 | -1.4 5.2 g 50
2200 | 39.1 167 | 396 158 | -15 55 g 3'(5)
2225 | 38.9 169 | 39.6 160 | -1.7 59 5 o5
2250 | 38.8 172|396 162| -1.9 6.2 ‘: 50
2275 | 387 175|395 164 | 20 8.5 8 s
2300 | 38.6 178| 395 167 | -22 6.8 -10.0 -
2325 | 385 181394 169 | -23 7.1 ' 1850 1950 2050 2150 2250 2350 2450 2550
2350 | 38.4 184 394 171 | 25 7.4 Frequency MHz
2375 | 38.3 187 393 173| 27 7.7
2400 | 38.2 1.90 | 39.3 176 | -28 8.0
2425 | 38.1 193] 392 178 30 8.4
2450 | 38.0 196 | 39.2 180 | -31 8.7
2475 | 37.9 199 | 892 183 | -33 8.7
2500 | a7.8 202|391 185 -35 8.7
2525 | 37.6 204 | 301 188 ]| -37 87
2550 | 375 207|391 191 -39 8.7
2575 | 37.4 210 39.0 1.94 | -4.1 8.7
2600 | 37.3 213] 390 196 -43 8.7

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

Item Name Head Tissue Simulating Liquid (HSL2450V2)
Product No. SL AAH 245 BA (Charge: 130430-3)
Manufacturer 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 23°C
Test Date 2-May-13
Operator CL
Additional Information
TSL Density 0.988 g/cm®
TSL Heat-capacity 3.680 kJ/(kg*K)
Measured Target [Diff.to Target {%] |
f [MHz]| HP-e' | HP-e" |sigma| eps sigma| A-eps A-sigma 2 13:2 | 1] | |
1900 | 416 [ 11.98 127 | 400 140 | 40 9.6 Z 50 '
1925 | 415 | 1206 1.29 [ 400 140 | 38 7.7 | 25 "=
1950 | 41.4 |12.15]| 132 | 400 1.40| 35 -5.9 % 0.0 |
1975 | 41.3 |12.24| 1.35 | 400 1.40| 3.3 3.9 |@ 25 - ==t |
2000 | 412 | 12.34| 1.37 | 400 140 | 3.0 1.9 g -5.0
2025 | 41.1 |12.44) 1.40 | 400 142 | 209 15 1‘3-3
2050 |RAT.O)f 12.54)| Ji 431} 395 144 |} 28 &0 71900 2000 2100 2200 2300 2400 2500 2600 2700
2075 | 409 | 12.62| 1.46 | 39.9 147 | 26 0.6 Frequency MHz |
2100 | 40.8 |12.71| 1.48 | 39.8 149 | 25 0.3 —_—
2125 | 40.7 | 12.80| 1.51 | 39.8 1.51 | 23 0.1
2150 | 40.6 | 12.88| 1.564 | 39.7 1863 | 22 0.5
2175 | 405 | 1297 157 | 39.7 156 | 2.0 0.9 10.0 = —
2200 | 40.4 | 13.05| 1.60 | 396 158 | 1.9 1.3 ® 75
2225 | 40.3 | 13.13| 163 | 39.6 1.60 | 17 1.6 ‘E 50
2250 | 402 [13.21| 165 396 162 | 16 1.9 |g (2)‘2
2275 | 40.1 | 13.30| 1.68 | 395 164 | 15 2.4 | § _2:5
2300 | 40.0 | 13.39] 1.71 | 39.5 167 | 1.3 2.8 ‘j 5.0
2325 | 39.9 [13.48| 1.74 | 39.4 169 | 1.2 3.2 3 75 /
2350 | 39.8 | 1356| 1.77 | 39.4 171 | 1.0 36 4100 — !
2375 397 | 1364 180 | 39.3 1.73 0.9 4.0 1900 2000 2100 2200 2300 2400 2500 2600 2700
2400 | 39.6 | 1372 183 | 393 176 | 08 43 Frequency MHz
2425 | 395 | 13.80| 1.86 | 39.2 1.78 | 06 4.8
2450 | 39.4 [13.89| 1.89 | 39.2 1.80 | 0.5 5.2
2475 | 39.3 [13.96| 1.92 | 39.2 1.83| 03 5.2
2500 | 39.2 [ 14.08| 195 391 185 0. 5.2
2525 | 39.1 | 14.12| 198 | 391 1.88 | -0.1 5.4
2550 | 39.0 |14.22| 2.02| 391 191 | -0.3 5.6
2575 | 389 | 14.28| 2.05 | 39.0 1.94 | -05 5.6
2600 | 38.7 | 14.34| 2.07 | 3.0 196 | -07 56
2625 | 386 | 14.41| 210 | 39.0 1.99| -0.9 5.7
2650 | 38.5 | 14.48| 2.13| 389 202 -1.1 5.8
2675 | 38.4 | 1455( 217 | 389 205 | -1.3 5.9
2700 | 38.3 | 14.62[ 220 | 389 207 | -1.4 6.0

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

Iltem Name Head Tissue Simulating Liquid (HBBL1550-1950V3)
Product No. SL AAH 181 AA (Charge: 140206-3)
Manufacturer 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 [EC 62209 compliance standards. |

Test Condition

Ambient Environment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C
Test Date 12-Feb-14
Operator IEN
Additional Information
TSL Density 1.052 g/em”
TSL Heat-capacity 3.322 kJ/{(ka*K)
Measured | Target |Diff.to Target [%] | |
1 [MHz]| HP-¢' | HP-e"|sigma] eps sigma| A-eps A-sigma 10,0 ===
1500 | 408 [ 1329 1.41 | 404 123 | o9 9.7 ® 75
1525 | 407 | 13.34] 1.13 | 404 124 | o7 -8.9 g 50
1550 | 406 | 13.38[ 1.15 [ 404 126 | 06 -8.2 E 257
1675 | 405 | 1341 117 | 403 127 | 04 75 g 0o
1600 | 404 [13.44]| 120 | 403 1.28 | 02 6.9 g 25 - -—o
1625 | 40.3 | 13.48] 1.22 | 403 1.30| 0.1 6.2 -5.0
1650 | 40.2 [ 1353 1.24 | 402 181 | -0. 5.4 75
1675 | 401 | 13.54| 1.26 | 402 1.33| -0.3 -5.0 | -10.0 —
1700 | 400 [ 1355] 1.28 | 402 134 | 04 s 1500 1600 17000 1800 1900 2000
1725 | 399 | 1360 1.30 | 401 136| -06  -38 B filequencyifiz
1750 | 39.8 | 1364 1.33 | 401 137 | -07 -3.1
1775 | 39.7 | 13.67] 1.35 | 400 1.39 | -0.9 -2.6 100 -
1800 | 39.6 [13.70] 1.37 | 400 1.40]| -1.0 2.0 75 /
1825 | 39.5 | 13.75| 1.40 [ 40.0 140 | -1.2 0.3 2
1850 | 39.4 | 1381 1.42| 400 140 | -15 15 E o5 1
1875 | 39.3 [ 13.84| 1.44 | 400 140 -1.7 3.1 g
1900 | 39.2 [13.88| 147 | 400 140] -20 48 g &
1925 | 391 [13.92| 140 | 400 140]| -22 6.5 ‘: -
1950 | 39.0 | 13.97]| 152 | 400 140 -24 8.3 ER
1975 | 389 [14.01| 1.54 | 400 140 | -2.6 10.0 o
2000 | 388 | 14.05] 156 | 400 1.40| 29 116 | '10'01500 w00 om0 oo o 2000
i Frequency MHz

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

Item Name Head Tissue Simulating Liquid (HBBL1900-3800V3)
Product No. SL AAH 196 AB (Charge: 131212-1)
Manufacturer 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 18-Dec-13

Operator IEN

Additional Information

TSL Density 1.054 glem®
TSL Heat-capacity 3.389 kJ/(kg"K)

Measured [Target Diff.to Target [%]

f [MHz]| HP-¢' | HPe" sigma| eps sigmal A-eps A-sigma 10.0 =

1900 | 410 | 122 | 13 [ 400 14 | 25 7.9 L 75

(1950 | 408 | 123 | 1.3 1400 14 | 24 47 E 5.0

2000 | 407 | 124 | 1.4 | 400 14 [ 17 1.3 E 25 ¢

2050 | 405 | 126 | 1.4 [ 399 14 | 16 0.6 5 0.0

2100 | 404 | 127 | 15 [ 398 15 | 1.4 -0.6 S 25 .
2150 | 402 | 128 | 15 [807 15| 12 04 3 =0 i
2200 | 400 | 129 | 16 [ 396 16 | 10 0.1 75 |
2250 | 39.9 | 130 | 16 [ 396 16 | 08 0.4 10.0 - =S !
12300 | 39.7 | 132 1.7 [395 17 | o5 1.3 1900 2100 2300 2500 2700 2900 3100 3300 3500 3700 3900
2350 | 395 | 133 | 1.7 [ 394 17 | 03 1.8 EregueTEyiH2

2400 | 39.3 | 185 | 18 | 393 1.8 | o041 2.4 :
2450 | 39.1 | 136 | 1.9 [ 392 18 | -01 28 -

2500 | 39.0 | 137 [ 1.9 [ 391 19 | -04 26

2550 | 38.8 | 138 | 2.0 [ 391 1.9 | -06 2.7 | o0
12600 | 386 | 140 | 20 [33.0 20 [ 1.0 2781 76 4

2650 | 38.4 | 140 | 21 [ 389 20 | -14 25 -1

2700 | 882 | 142 | 24 [ 389 24 | -17 2.7 § 2'5 , 2L B -
2750 | 38.0 | 143 | 22 | 388 21 | -24 25 5 “ T

2800 | 37.8 | 144 | 22 | 388 22 | -24 2.6 g 0.0 4

2850 | 37.6 | 145 | 23 | 387 22 | 27 26 o 25

2900 | 375 | 146 | 24 | 386 23 | -29 26 § 5.0 I

2950 | 37.3 | 146 | 24 | 386 23 | -33 25 75 ¢

3000 | 871 | 147 | 25 | 385 24 | -36 2.3 -10.0 e |
3050 [05880l 145 [R88H 304 25 | -39 . 1900 2100 2300 2500 2700 2900 3100 3300 3500 3700 3900 |
3100 [ 36.7 | 149 | 26 | 384 25 | -43 26 |

Frequency MHz

3150 | 366 | 15.0 | 26 | 383 26 | -46 28 B

3200 | 36.4 | 15.0 | 27 | 383 26 | -4.9 2.8

3250 [ 362 | 161 | 27 | 382 27 | 52 3.0

3300 | 86.1 | 152 | 28 [ 382 27 | 55 3.0

3350 | 35.9 | 152 | 28 | 381 28 | 58 2.9

3400 | 385.7 | 153 | 29 [ 380 28 | -6.0 2.8

3450 | 356 | 153 | 29 [ 380 29 | -63 2.8

- e — - — - -

3500 | 354 | 154 | 3.0 [ 379 29| 66 28

3550 | 35.3 | 154 | 30 | 379 30 | -6.9 29

3600 | 35.1 | 15655 | 34 | 37.8 3.0 | 7.2 29

3650 | 34.9 | 155 | 32 | 378 31 | 75 2.9
3700 | 347 | 156 | 32 [ 377 31| 78 32

3750 | 346 | 157 | 33 | 376 32 | -8.1 3.2

3800 | 345 | 157 | 33 | 376 32 | -83 3.4

3850 | 343 | 158 | 34 | 375 33 | -85 32
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Measurement Certificate / Material Test

ltem Name Head Tissue Simulating Liquid (HBBL3500-5800V5)
Product No. SL AAH 502 AB (Charge: 130123-1)
Manufacturer 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
ITarget 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 23-Jan-13

Operator DI

Additional Information

TSL Density 0.985 g/lem”
TSL Heat-capacity 3.383 kJ/(kg*K)

TSL Dielectric Parameters

Measured Target Diff.to Target [%]
f [MHz]| HP-e' | HPe"|sigma| eps sigmal A-eps A-sigma 100 =
3400 | 38.8 | 15.03] 284 [ 380 281 [ 19 1.2 ; 75 l _
3500 | 38.6 |15.00]| 2.92 | 379 291 | 18 0.3 2 50 | 1
3600 | 38.5 | 14.98| 3.00 | 378 302 | 17 -0.5 E 254 |
3700 | 38.4 |14.97| 3.08 | 37.7 3.2 | 1.7 -1.2 & 00 i |
3800 | 38.2 | 1495|316 | 376 322 | 1.7 1.8 3 25 ‘
3900 | 38.1 | 1496 3.25 | 375 332 | 1.7 2.3 S 50
4000 | 38.0 | 14.99| 3.34 | 374 343 | 18 2.6 7.5 ‘
4100 | 87.9 | 15.03| 343 | 372 353 | 18 28 0.0 e e !
4200 | 378 | 15.06| 352 | 371 3.63 1.8 3.0 3400 3900 4400 4900 5400 5900
4300 | 37.7 | 15.13| 362 [ 370 373 | 1.8 -3.1 Frequency MHz
4400 | 37.6 | 1520| 372 | 36.9 384 | 18 -3.0
4500 | 37.4 | 15.23| 381 | 368 394 | 17 3.2 -
4600 | 37.3 | 15.30| 8.92 | 36.7 404 | 16 3. 100 -
4700 | 371 | 15.35| 4.01 | 366 414 | 15 -3.1 o 1'
4800 | 37.0 [15.41] 441 | 364 425 | 15 3.1 3 |
4850 | 36.9 [15.45| 417 | 364 430 | 15 -3.0 ; 504 |
4900 | 36.8 [ 15.49| 422 | 363 435 | 1.4 2.9 % 26 |
4950 | 36.8 | 16.51| 4.27 | 363 440 | 14 29 3 0'0{\‘; ||
5000 | 36.7 | 1554 | 432 [ 362 445 | 1.4 29 § 2% il
5050 | 36.6 | 1557| 437 | 36.2 450 | 1.3 2.8 3 00 |
5100 | 36.6 | 15.60 | 4.42 | 361 455 | 1.3 -2.8 . ';-2 | | |
R i
N A W e R
Frequency MHz |
5250 | 36.3 | 15.68| 458 | 35.9 471 | 1. 2.7 |
5300 | 36.2 [15.71] 463 | 359 476 | 1.0 2.6
5350 | 36.2 [15.74| 468 | 358 4.81 | 1.0 2.6
5400 | 36.1 | 15.78| 474 | 358 4.86| 09 25
5450 | 36.0 | 15.78| 478 | 357 491 | 09 -2.6
5500 | 36.0 | 15.79| 4.83 | 35.6 4.96 | 0.9 2.6
5550 | 35.9 | 15.84| 4.89 | 356 5.01 | 09 25
5600 | 35.8 | 15.86| 4.94 | 355 507 | 08 25
5650 | 35.8 | 15.91| 5.00 | 355 512 | 08 2.2
5700 | 35.7 | 16.91| 505 | 354 517 | 08 2.4
5750 | 356 | 15.97| 511 | 854 522 | 0.7 2.1
5800 | 35.5 | 15.98| 5.16 | 35.3 527 | 0.7 2.1
5650 | 35.5 | 16.01| 521 | 35.3 534 | 05 2.4
5900 | 35.4 | 16.05| 527 | 353 540 | 03 2.4
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LIQUIDS

Head Tissue Simulating Liquids

Application Specific absorption rate according to standards (e.g., IEC 62209-x, |IEEE
1528)

Life Time Life time and stability of the liquid depend on usage, storage, and
handling of tissue simulating liquid

Head Tissue Parameters according to IEEE 1528 / |IEC 62209-1/ IEC 62209-2 / FCC
KDB 865664

11
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TSL Dielectric Parameters

Schmid & Partner Engineering AG

s p e a g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 8779
www.speag.swiss, info@speag.swiss

Measurement Certificate / Material Test

Item Name
Product No.

Manufacturer

Head Tissue Simulating Liquid (HBBL4-250V3)

SL AAH 005 AD (Batch: 210921-1)

SPEAG

Measurement Method

[TSL dielectric parameters measured using calibrated DAK probe.

Setup Validation

Iyalidatinn results were within + 2.5% towards the target values of Methanol.

Target Parameters

leget 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 24-Sep-21
Operator WM
Additional Information
TSL Density 1.042 g/cm3
TSL Heat-capacity ~ 3.574 kJ/(kg'K)
M Target Diff.to Target [%] ]
f[MHZ]| o e" sigmal eps sigmal A-eps  A-slgma 10.0
5 | 528 | 256654 [ 071 555 075 | 47 a8 i
10 | 532 | 128356 [ 071 ] 555 075| 40 48 g = i
15 | 532 | eseas | 071553 o075 | -as 47 g % /1/’
20 | 532 | 64292 | 072 551 o075 | -as 48 & 009 | ¥
25 | 532 51483 |o72| 550 075 3 a5 g %% f }
30 | 532 | 42047 | 072|550 075| 48 44 50 |
35 | 531 aesa (072 5408 075 a2 a3 15
A8 =80 20285 |72 548 075 32 42 e & - 65 85 105 125 145 165 185 205 225 245
45 | 530 | 28736 | 072 547 075 | a1 a1 Froquancy MHz
50 | 528 | 25690 |o072| 548 075 81 w40
55 | 527 | 23582 | 072 544 075| 32 a0
60 525 21653 | 072 | 543 075 -3.3 -3.8
65 | 524 | 20023 |o72| 542 075| 34 37 1::: ] | ! T { 1
70 | 522 | 18628 | 078| 541 075| -35 36 ai &5 | |
75 | 521 | 17420 | 073 540 075| -36 34 7 ‘ [
80 | 519 | 16365 | 078|538 o075 | @5 33 g 2o | i1 |
85 | 518 | 1543¢ | 073 | sas o7s| a5 -aq g o ' 4\ [
s0 | 518 | 14608 | 073|537 o7s5| a5 a0 gj i L"‘ | "“'#
517 | 13870 (073 535 075 | 34 28 =0 BB Bat I ‘ ‘
100 | 616 [ 13207 | 073 534 o075 | a4 27 T8 17 !‘ | | i Bl
105 § 515 ] 12607 | 074| 533 076 | -a4 25 s o w om 105 125 145 165 185 205 225 245
110 | 514 | 12063 | 074| 532 o076 | a3 23 Frequency MHz
115 | 513 11567 | 074 531 o076 | a3 .21
120 | 512 | 11112 |o74| 530 o076 | 33 a9
125 | 51.1 | 10694 | 074 529 o076 | 33 a7
130 | 51.0 | 10300 [075( 528 o076 | a3 15
135 | 500 [ 9053 |075)| 526 o076 | 33 a3
140 | 508 | 923 |075] 525 o078 | w2
145 | 507 [ o316 |o75) 524 o076 | 32 00
150 | 506 [ %030 |o7s| 523 o7 | 82 07
165 | 505 | s763 |o7e| s21 o7 | 20 .00
180 | 505 | es12 |a7e| 518 o077 | 27 1.1
165 | 504 | 8277 |o76| 516 o077| 24 a3
170 | 503 | s0s6 [076|s14 o077 21 45
175 | 502 7848 |76 511 o078 | 498 a7
180 | 501 [ 7651 [077)| 509 o078 | -6 -1
185 50.0 74.66 077 | 507 078 -13 -2.1
190 | 490 | 7200 |o77| 504 o079 | 40 22
195 | 498 7123 |o077| 502 o078 | 07 24
200 | 407 | 6065 |o77|s00 os0| 05 28
205 | 497 | e85 [o078| 497 oso| 02 28
210 | 406 | 6672 | 078 495 o080 | o1 20
215 | 495 6535 |078)| 493 o0m1| 04 .31
220 | 494 [ 6405 |o078| 400 o081 | 08 a2
225 | a93| e281 |070| 488 o1 | 14 e
230 | 492 | et.62 |079) 486 o082 | 14 a6
235 | 402 | 6040 |070| 483 o0s2| 17 a7
240 | 401 | 5040 |079| 481 o0s2| 20 -39
245 | 490 | 5836 |o080| 479 083| 24 a0
250 | 489 | 5736 080|476 o0s3| 27 a1
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Schmid & Partner Engineering AG s e a

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

Measurement Certificate / Material Test

Iltem Name Head Tissue Simulating Liquid (HBBL600-10000V6)
Product No. SL AAH U16 BC (Batch: 181106-1)
Manufacturer SPEAG

Measurement Method

TSL dielectric parameters measured using calibrated DAK probe.

Target Parameters

Target 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 7-Nov-18
Operator CL
Additional Information
TSL Density
TSL Heat-capacity
Results
Measured Target Diff.to Target [%] 15.0
f[MHzZ]| e e" |sigmal eps sigmal D-eps D-sigma
10.0
800 | 437 | 207 | 0.92 | 41.7 o0.90 4.8 2.5
825 | 437 | 203 | 093|416 091| 51 2.6 T 5.0 | ———
835 | 437 | 201 | 0.94 | 415 o0.91 5.2 3.1 £ 0.0 \‘\
€
850 | 436 | 19.8 [ 0.94| 415 0.92 5.1 2.6 & S~
o -5.0 —
900 | 435 | 19.1 | 0.96 | 415 0.97 4.8 -1.0 2
510.0
1400 | 425 | 15.0 | 1.17 | 406 1.18 4.7 -0.8
1450 | 42.4 | 148 | 1.19 | 405 1.20 4.7 -0.8 -15.0
500 1500 2500 3500 4500 5500 6500 7500 8500 9500
1600 | 42.1 | 143 | 1.27 | 403 1.28 4.4 1.1 Frequency MHz
1625 | 421 | 142 | 1.29 | 40.3 1.30 45 0.7 150
1640 | 421 | 142 | 1.30 | 403 1.31 4.6 0.5
10.0
1650 | 421 | 141 | 1.30 | 40.2 1.31 4.6 -1.0 <
1700 | 42.0 | 14.0 | 1.33 | 402 1.34 4.6 0.9 g 5.0
1750 | 419 | 139 | 1.35 | 40.1 1.37 45 -15 S 0.0 |
2
1800 | 41.8 | 13.8 | 1.38 | 40.0 1.40 45 -1.4 S pd
0-5.0 \\,
1810 | 41.8 | 13.8 | 1.39 | 40.0 1.40 45 0.7 z —
310.0
1825 | 41.8 | 13.8 | 1.40 | 400 1.40 45 0.0
1850 | 41.8 | 13.7 | 1.41 | 40.0 1.40 45 0.7 -15.0
500 1500 2500 3500 4500 5500 6500 7500 8500 9500
1900 | 41.7 | 13.7 | 1.44 | 400 1.40 4.3 2.9 Frequency MHz
1950 | 416 | 136 | 1.48 | 40.0 1.40 4.0 5.7 5200 | 365 | 156 | 4.51 36.0 4.66 13 -32
2000 | 416 | 136 | 1.51 | 400 1.40 4.0 7.9 5250 | 36.4 | 156 | 4.56 35.9 471 12 -3.0
2050 | 415 | 135 | 1.54 | 399 1.44 4.0 6.6 5300 | 36.3 | 157 | 4.62 35.9 4.76 1.1 29
2100 | 415 | 135 | 1.57 | 39.8 1.49 4.2 5.4 5500 | 35.9 | 159 | 4.85 35.6 4.96 08 -23
2150 | 414 | 134 | 1.61 | 39.7 153 4.2 5.0 5600 | 35.8 | 159 | 4.96 355 5.07 06 -2.0
2200 | 41.3 | 134 | 1.64 | 39.6 1.58 4.2 3.9 5700 | 356 | 16.0 | 5.08 35.4 5.17 05  -1.7
2250 | 413 | 13.4 | 1.68 | 39.6 1.62 4.4 3.6 5800 | 35.4 | 16.1 | 5.20 35.3 5.27 03 -1.4
2300 | 412 | 134 | 1.71 | 395 1.67 4.4 2.6 6000 | 35.1 | 16.3 | 5.43 35.1 5.48 00 -09
2350 | 411 | 134 | 1.75] 39.4 171 4.4 2.3 6500 | 342 | 16.7 | 6.04 345 6.07 07 -05
2400 | 411 | 134 | 1.79 | 39.3 1.76 4.6 2.0 7000 | 33.4 | 171 | 6.66 33.9 6.65 -15 01
2450 | 41.0 | 134 | 1.83 ] 39.2 1.80 4.6 1.7 7500 | 325 | 17.4 | 7.27 33.3 7.24 23 04
2500 | 409 | 134 | 1.86 | 39.1 1.85 45 0.3 8000 | 31.7 | 17.7 | 7.88 32.7 7.84 31 05
2550 | 40.8 | 13.4 | 1.90 | 39.1 1.1 4.4 0.5 8500 | 30.9 | 18.0 | 8.49 32.1 8.45 40 05
2600 | 40.8 | 135 | 1.95| 39.0 1.96 4.6 0.7 9000 | 30.0 | 18.2 | 9.10 315 9.08 48 03
3500 | 39.2 | 139 | 271 | 379 291 34 6.9 9500 | 29.2 | 184 | 9.71 31.0 9.71 5.6 00
3700 | 389 | 14.1 | 289 | 37.7 3.12 3.3 7.2 10000 | 28.4 | 185 |10.32| 304 1036 | 64 -04

TSL Dielectric Parameters
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