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 Head Simulating Liquid (HSL750V2)
Product No. SL AAH 075 AA (Charge: 140210-5)
Manufacturer SPEAG

Measurement Method
measured usi  calibrated OCP

Setu Validation
were within + 2.5% towards the values of Methanol.

Parameters
n the IEEE 1528 and IEC 62209 liance standards.

Test Condition
temperatur + 3)°C and humidity < 70%.
Temperature 22°C

est Date 12-Feb-14
IEN
Information
TSL Density 1.284
TSL 2.701
Measured Target Diff.to Taraet [%]
fIMHzl HP-e' HP-e" siama ens siamg A-eps  A-siama - 1(7)(5)
600 44.4 2349 078 427 088 3.9 -1 2z 50
625 441 2323 081 426 088 35 -8.6 £ o5
650 437 2296 083 425 089 3.0 6.2 g 00
675 433 2268 0.85 423 089 24 4.1 o 25
700 429 2240 0.87 422 089 17 -1.9 g 50
725 426 2225 090 421 089 13 0.7 1‘3 (5,
750 423 2210 092 419 0.89 09 3.2 600 650 700 750 800 850
775 420 2189 094 418 090 04 5.4 Frequency MHz
800 416 2167 096 417 090 -0.1 75
825 413 2155 099 416 091 -06 9.0
838 412 2149 1.00 415 091 08 98
850 411 2142 101 415 092 1.1 10.6 10.0 ——~——
875 408 2129 104 415 094 -1.8 99 £ 75 /
900 405 2115 1.06 415 097 25 9.2 £ 50
925 402 21.01 1.08 415 098 -31 100 g 3:3
950 39.9 20.87 110 414 099 37 10.9 5§ o5
975 396 2079 1.13 414 1.00 -43 122 S 5.0
1000 394 2071 145 413 1.01 -4.8 13.5 A 75 /
10.0
600 650 700 750 800 850
Frequency MHz

TSL Dielectric Parameters
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Measurement Certificate / Material Test

Iltem Name Head Tissue Simulating Liquid (HSL900V.
Product No. SL AAH 090 BB (Charge: 140205-4)
Manufacturer SPEAG

Measurement Method

s b e a q

2)

¢ parameters measured using calibrated OCP probe.

Validation
+2.5% values
Parameters

as 1528 and| 62209

Test Condition

Methanol

standards

S——

750 800 850 900 950 1000 1050 1100 1150 1200

Frequency MHz

750 800 850 900 950 1000 1050 1100 1150 1200
Frequency MHz

Ambient Environment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C
Test Date 12-Feb-14
Operator IEN
Information
TSL Density 1.280
TSL
Measured Target Diff.to Target [%] 100
fIMHz1 HP-e' HP-e" slamz ens siama A-eps A-siama o 75
700 429 1958 076 422 089 1.6 -14.3 ; 50
725 426 1952 079 424 089 1.2 -11.7 é 25
750 423 1947 081 419 089 08 9.1 E oo
775 419 1935 0.83 418 090 03 -6.8 & 26
800 416 1923 086 417 090 -0.3 -4.6 § 50
825 413 1918 088 416 091 0.7 2.9 75
-100
850 41.0 1943 090 415 092 -1.2 -1.2
875 407 19.07 093 415 094 -1.9 -1.6
925 401 1892 097 415 098 -33 0.9
950 39.8 18.85 1.00 414 099 -39 0.2 100
975 39.6 18.82 1.02 414 100 -44 1.6 75
1000 39.3 1880 1.06 413 101 50 3.0 N 50
1025 39.0 1871 1.07 413 103 55 4.0 E 25
1060 38.8 1862 1.09 412 104 -60 5.0 é 00
1075 385 1859 1.1 412 105 65 6.3 § 25
1100 383 18556 1.4 412 106 -70 7.5 - 50
1125 380 1850 1.6 411 107 75 8.5 a -7s /
1150 87.8 1844 118 411 108 -80 9.6 -100
1175 375 1839 120 410 1.09 -84 10.6
1200 37.3 1835 122 410 110 -89 11.6

TSL Dielectric Parameters
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Measurement Certificate / Material Test
Iltem Name Head Tissue Simulating Liquid (HSL1750V2)
Product No. SL AAH 175 (Charge: 120907-2)

Manufacturer SPEAG

Measurement Method

measured calibrated OCP
Validation
were + 2.5% towards the values of Methanol
Parameters
1528 and | 62209 standards
Condition
Ambient ronment temperatur + m < 70%
TSL Temperature 22°C
Test Date 13-Sep-12
CL
TSL Density 0.998
TSL 3.572
Measured Taraet Diff.to Taraet [%!
f[MHzZ] HP-' HP-e" siams eps siama A-eps A-slgma 10.0
1400 412 1309 1.02 406 1.18 1.4 136 ® 75
1425 410 1314 104 405 119 1.2 -12.4 g 5.0
1450 40.9 1319 1.06 405 120 1.1 -11.3 E 28
1475 408 1326 1.09 405 121 08 -10.3 g 00
1500 407 1834 141 404 123 06 9.4 3z -25
1525 406 13.39 1.14 404 124 04 8.6 2 50
1550 405 1344 116 404 1.26 03 7.8 75
1575 403 1349 1.8 403 127 00 6.9 -10.0
1600 40.2 1355 121 403 128 0.2 -6.1 1400 1500 1600
1613 402 1358 122 403 129 -03 5.7 Frequency MHz
1625 401 13.62 1.23 403 1.30 -04 5.2
1638 404 1366 1.24 403 131 -05 -4.8 100
1650 40.0 1368 1.26 402 1.31 -05 4.3 75
1663 400 1370 1.27 402 132 -0.6 4.1 R
1675 39,9 1871 128 402 133 07 3.8 g Zg
1688 39.8 13.72 129 402 1.33 0.8 3.5 g
1700 39.8 1373 1.30 402 1.34 -0.9 3.2 E 00
1713 897 13.77 1.31 401 135 -1.0 2.7 o 25
1725 397 1381 1.33 404 136 -1.1 2.3 g 5.0
1738 396 13.85 1.34 401 136 -1.2 1.8 7.5
-10.0
1763 39.5 13.91 136 401 1.38 -1.3 10 1400 1500 1600
1775 395 1393 1.38 400 1.39 -1.4 07 Frequency MHz
1788 394 1395 1.39 400 139 -1.4 04
1813  39.3 14.01 141 400 140 -1.7 09
1825 39.3 14.04 143 400 140 -1.8 18
1838  39.2 14.08 144 400 140 -20 28
1850 39.2 1411 145 400 140 2.1 38
1863 891 14.14 147 400 140 22 47
1875 394 1417 1.48 400 140 23 56
1888 39.0 14.19 149 400 140 -25 65
1900 39.0 14.22 150 400 140 -26 74

TSL Dielectric Parameters
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Measurement Certificate / Material Test

m

Product No.

Manufacturer

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

arget parameters as defined in the |EEE 1528

Test Condition
Ambient

Temperature 22°C
18-Jan-12

est Date

Additional Information

Density
TSL
f[MHz] P:¢' HP-e"
1600 12.84
1613 12.88
1625 12.93
1638 12.97
1650 13.01
1663 13.05
1675 13.10
1688 13.14
1700 13.18
1713 13.22
1725 13.25
1738 13.28
1750 13.31
1763 13.35
1775 13.38
1788 13.41
1813 402 13.48
1825 402 1352
1838 40.1 1355
1850 401 13.59
1863 400 13.63
1875 399 13.67
1888 39.9 13.71
1913 898 13.79
1925 39.7 13.83
1938 39.7 13.86
1950 39.6 13.90
1975 396 13.97
2000 394 14.04

TSL Dielectric Parameters

0.985
3.71

1.14
1.18
117
1.18
1.19
1.21
1.22
1.23
1.25
1.26
1.27
1.28
1.30
1.31
1.32
1.33

1.36
1.37
1.39
1.40
i41
1.43
1.44

147
1.48
1.49
1.51
153
1.56

Target

ens
40.3
40.3
40.3
40.3
40.2
40.2
40.2
40.2
40.2
40.1
4041
40.1
40.1
40.1
40.0
40.0

40.0
40.0
40.0
40.0
40.0
40.0
40.0

40.0
40.0
40.0
40.0
40.0
40.0

midity
Diff.to Target [%]
slames A-eps A-slama
1.28 241 -11.0
129 20 -10.5
130 1.9 -10.0
1.31 1.8 -9.5
1.31 1.8 9.1
132 17 8.6
133 16 -8.1
133 14 76
1.34 1.3 -741
135 1.2 6.7
136 14 6.3
136 1.0 -5.9
1.37 0.9 -5.5
138 09 -5.1
1.39 0.8 -4.7
139 07 -4.3
140 05 29
140 04 2.0
1.40 0.3 -1.0
140 04 -0.1
140 0.0 0.9
1.40 -0.1 1.9
1.40 -0.3 2.9
140 05 4.8
1.40 07 5.8
1.40 08 8.7
1.40 09 7.7
140 12 9.6
1.40 -15 11.6

Tissue Simulating Liquid (HSL 1
SL AAH 190 AA (Charge: 120112-1)
SPEAG

compliance standards.

100

Dev. Permittivity %
b o n oo~
o O o oo o o

&
o

-10.0
1600

100
75
50
25
0o
25
-50
75
-100

1600

Dev. Conductivity %

1650

1700
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Frequency MHz

1900

-
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—

el
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1750 1800 1850
Frequency MHz

1900

1950 2000

1950 2000
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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

TSL dielectric measured calibrated OCP
Validation
results were within + 2.5% towards the values

Ta Parameters

as E 1528 62209
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 Taraet Diff.to Taraet [%]
fIMHz] HP-e' HP-¢" slama eDs siame A-eps  A-sigma o 132
1850 406 1243 1.28 400 140 15 -8.6 @ 50
1875 405 1253 1.31 400 140 1.2 6.7 £ o5
1900 403 12,62 1.33 400 140 09 -47 E 00
1925 402 1271 1.36 400 1.40 06 2.8 o .25
g 50
1975 400 1289 142 400 140 0.0 1.4 75
-100
2095 39.8 1307 147 400 142 -04 a5 1850 1950 2050 2150 2250 2350 2450 2550
Frequency MHz
2050 39.7 1316 150 39.9 144 -06 39
2075 396 1323 153 39.9 147 -08 42
2126 39.3 1337 158 398 151 -11 46 100
2150 89.2 1344 1.61 397 153 -1.2 49 ® 75
2175 391 1352 1.64 397 156 -1.4 52 ‘E 50
2200 39.1 1361 1.67 396 158 -15 55 g 3(5)
2225 389 13.68 169 396 160 -1.7 59 § 5
2050 388 1376 172 396 162 -1.9 62 ‘: 50
2275 387 13.83 175 395 164 2.0 65 a 75 /
2300 386 13.91 178 395 167 -22 68 -100
2325 385 13.98 181 394 169 -23 71 1850 1950 2050 2150 2250 2350 2450 2550
2350 384 14.06 184 394 1.71 2.5 74 Frequency MHz
2375 383 1413 1.87 393 173 27 77
2400 382 1421 190 393 176 -28 80
2425 381 1428 1.93 392 178 -30 84
2450 380 14.36 1.96 392 1.80 -3. 87
2475 37.9 1442 199 392 183 33 87
2500 37.8 14.49 202 391 185 -35 87
26525 37.6 1456 204 391 188 3.7 87
2550 375 14.62 207 391 191 -39 87
2575 37.4 1469 210 39.0 1.94 -41 87
2600 373 1476 213 390 1.96 -43 87

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.

Validation
resu  were n = 2.5% towards the values
Parameters
eters as ned in E 1528 62209 ance

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-capacitv 3.680 kJ/(ka*K)

Measured Target Diff.to Target {%]
fIMHzZl HP-¢' HP-" siama eps siame A-eps A-sigma o 132
1900 416 1198 1.27 400 140 4.0 -9.6 Z 50
1925 415 1206 1.29 400 140 38 77 2 55
1950 414 1215 132 400 140 835 5.9 E oo
1976 413 1224 1.35 400 140 33 3.9 a 25
2000 412 1234 137 400 140 30 19 g -5.0
2025 411 1244 140 400 142 29 15 1‘3-3
2050 410 1254 143 399 144 28 10 1900 2000 2100 2200 2300 2400 2500 2600 2700
2075 409 12,62 148 899 147 26 0.6 Frequency MHz
2100 408 1271 148 398 149 25 03
2125 407 12.80 151 39.8 151 23 0.1
2150 406 12.88 1.54 897 153 22 0.5
2175 405 1297 157 397 156 20 0.9 100
2200 404 1305 160 396 158 1.9 1.3 ® 75
2205 403 1313 163 396 160 17 1.6 g 50
2250 402 1321 165 396 162 16 1.9 g (2)2
2275 404 1330 168 395 164 15 24 5 o5
2300 400 13.39 171 395 167 1.3 2.8 ‘j 50
2325 39.9 1348 174 394 169 12 3.2 3 75 /
2350 39.8 1356 177 894 171 1.0 3.6 100
2375 39.7 1364 1.80 A89.3 1.73 0.9 4.0 1900 2000 2100 2200 2300 2400 2500 2600 2700
2400 396 1372 183 393 176 08 43 Frequency MHz
2425 395 1380 186 392 178 06 48
2450 39.4 13.89 1.89 392 1.80 05 5.2
2475 393 13.96 192 392 183 03 5.2
2500 39.2 1403 195 391 1.85 0.1 52
2525 394 1412 198 391 1.88  -0.1 5.4
2550 39.0 1422 202 391 191 0.3 56
2575 389 14.28 205 39.0 194 -05 5.6
2600 367 14.34 2.07 390 196 -0.7 56
2625 386 1441 210 390 1.99 -0.9 5.7
2650 385 14.48 213 3889 202 -1.1 5.8
2675 384 1455 217 389 205 -1.3 5.9
2700 383 1462 220 389 207 -14 6.0

TSL Dielectric Parameters
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Measurement Certificate / Material Test

ltem Name
Product No.

Manufacturer

Measurement
dielectric

Validation

Head Tissue
SL AAH 181 AA (Charge: 140206-3)
SP

measured

results were within + 2.5% towards

Parameters

Test Condition

as defined in the IEEE 1528 and |

Environment temperatur (22 + 3)°C and

Temperature 22°C

12-Feb-14
IEN

Information

est Date
Density
TSL
Measured

fIMHz1 HP-e' HP-e"
1500 408 13.29
1626 40.7 13.34
1550 40.6 13.38
1575 405 13.41
1600 404 13.44
1625 403 13.48
1650 40.2 13,53
1675 40.1 13.54
1700 400 1355
1725 399 13.60
1750 398 13.64
17756 39.7 13.67
1800 396 13.70
1825 395 13.75
1850 394 13.81
1875 39.3 13.84
1900 39.2 13.88
1925 391 13.92
1950 39.0 13.97
1975 389 14.01
2000 388 14.05

TSL Dielectric Parameters

1.052 g/c
3.322
Taraet Diff.to Target [%]

siame eps siama A-eps A-siama
111 404 123 0.9 9.7
113 404 124 07 -8.9
115 404 1.26 0.6 -8.2
117 403 1.27 0.4 -75
120 403 1.28 0.2 -6.9
122 403 1.30 0.1 -6.2
1.24 402 131 <01 -5.4
126 402 1.33 -0.3 -5.0
128 402 1.34 -0.4 -4.5
130 401 1.36 -0.6 -3.8
133 401 137 0.7 -3.1
135 400 1.39 -0.9 -2.6
1.37 40.0 1.40 -1.0 -2.0
140 40.0 1.40 -1.2 -0.3
142 400 1.40 -1.5 15
144 400 140 -1.7 3.1
147 40.0 1.40 20 4.8
149 400 140 2.2 6.5
152 40.0 140 24 8.3
154 400 140 26 10.0
1.56 40.0 1.40 29 11.6

Dev. Pemittivity %

Dev Conductivity %

BL1550-1950V3)

standards.

< 70%.

100
75
50
25
00
25
50
75

-100
1500

10.0
7.5
5.0
2.5
0.0

-2.5
-5.0
-7.5

-10.0
1500

1600 1700 1800

Frequency MHz

1900 2000

7

1600 1700 1800 1900 2000

Frequency MHz
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Measurement Certificate / Material Test

Product No.

Measurement Method

Simulating Liquid (MSL
SL AAM 075 (Charge: 120831-2)

measured

results were within £ 2.5%

bient

Environment temperatur

Temperature 22°C
5-Sep-12

Date

CL

Additional Information

Density
Measured
fIMHz1 HP-e' HP-e"
600 57.4 24.67
625 571 24.34
650 56.8 24.01
675 56.6 23.71
700 563 23.41
725 56.0 23.20
775 555 2281
800 553 2264
825 551 2247
838 54.9 2239
850 54.8 22.31
875 546 2219
900 544 22,07
925 541 21.96
950 539 21.85
975 53.7 21.75
1000 535 21.64

TSL Dietectric Parameters

1.212

siamé
0.82
0.85
0.87
0.89
0.91
0.94

0.98
1.01
1.03
1.04
1.05
1.08
1.10
1.13
1.15
1.18
1.20

Taraet
eDs
56.1
56.0
55.9
55.8
55.7
55.6

55.4
55.3
55.2
55.2
55.2
55.1
55.0
55.0
54.9
54.9
54.8

siame
0.95
0.95
0.96
0.96
0.96
0.96

0.97
0.97
0.98
0.98
0.99
1.02
1.05
1.06
1.08
1.09
1.10

calibrated

Methanol

standards

+ °C and humidity < 70%.
Diff.to Taraet [%]
. 10.0
A-eps  A-sigma
2o ws %18
: e £ 50
1.9 -11.3 £ o5
1.6 9.1 E 0.0
1.3 74 o 25
1.0 5.0 g 5.0
07 27 7.5
-10.0
600 650 700 750 800 850 900 950 1000
0.2 1.9
Frequency MHz
-0.1 4.2
0.3 5.5
-0.5 6.1
-0.6 6.7 10.0
-0.9 6.0 ® 75 P~
£ 50
-1 5.2 2 s
-1.5 6.3 g -
g 00
-1.9 7.4 & o5
0 .
2.2 8.5 2 50
25 96 3 75 /
-10.0
600 650 700 750 800 850 900 950 1000
Frequency MHz
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