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Tissue Parameters

Recipe for liquids above 1-3 GHz:
Water 52-75%

DGBE 25-48%

Salt <1.0%

SAR measurements were made within 24 hours of the measurement of liquid parameters. Relative permittivity and conductivity are
within £5% of the target.
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2450 M Hz Body Liquid

Conductivity
Temp |Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity|  (S/m) 205 1 +I?(;S?(§Value
2400  52.2353 19025 | &, =T gttt | —— 0 iaui
2410 52.1984 19145 | = Wﬂégﬁ —— _._Lc;:mcjd
2420 52.155 1.9267 | & D Tolerance
2430 52113 19418 | 8 ° [ [——20rmioons
2017/09/13 | 21.2 2440  52.0828 1.9561 | O 185 —— = 2017/09/26
2450  52.0427 1.9717 18
2459 52.013 1.9853 2410 2460
2477  51.9477 2.0104 Frequency (MHz)
2490 51.9026 2.0268
2400 52.1155 1.9081 Permittivity
2410 52,0741 1.9108| | > 555 1 T e
2420 52.0289 19321 | Z 545 —— 5% Liquid
2430|  51.9803 1946 | E 2‘2’2 _._}Z%:L:‘.:qzuzd
2440 51.9484 L9624 | & 51.5"‘“&.5 e 2017/09713
2017/09/26 | 20.3 2450 51.9179 1.9744( | ' 505 =il 2017/09/26
2460  51.9013 1.9879| | & 495
2470|  51.8743 2.0018 2410 2460
2480] 518416 2.0144 Frequency (MHz)
2490 51.808 2.0277
2500  51.7732 2.0392
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1900 M Hz Body Liquid

Temp | Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity (S/m)

1850  54.3392 1.4984

1859  54.3351 1.5197

1869  54.4068 1.5361

1881  54.4889 1.5404

2017/0914| 213 1882  54.4982 1.5401
1895  54.5388 1.5287

1902 54.5138 1.5219

1903  54.5062 1.5204

1907 54.4733 1.5174

1910 54.4412 1.5142

Conductivity

Frequency (MHz)

1.6 —— Target
€ 1.58 Liquid Value
&» 1.56 = 5% Liquid
< 154 Tolerance
g - PN = 5% Liquid
5 15 4 Tolerance
3 1.48 = 2017/09/14
c
Q 1.46
© 144

1.42

1845 1895
Frequency (MHz)
Permittivity
z " v
= 55 5‘:/qllj_liquiz *
=1 v 0
*é' 54 44 e Y Tolerance
£ 50 Liquid
& 53 Tolerance
g 5 ey 2017/09/14
§ 51 i
50
1845 1895
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900 M Hz Body Liquid

Temp | Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity (S/m)

829  56.6656 0.9332

834  56.5999 0.9387

844 56.478 0.9492

854  56.3579 0.959

864  56.2472 0.9687

2017/09/07 | 21.2 874 56.143 0.9793
884  56.0458 0.9898

894  55.9644 1.0001

904  55.8596 1.0117

909  55.8285 1.0169

914 55.779 1.0233

Conductivity

111 1 —l— Target
=109 ¥ Liquid Value
@ 107 o= e 5% Liquid
= 1L Tolerance
£ 105 T T =t 5% Liquid
S 1.03 — Tolerance
3 101 ey 2017/09/07
S 0.99
© 097 ﬁ |
0.95
870 890 910
Frequency (MHz)
Permittivity
59 —@— Target
g 58 Liquid Value
g 57 &= 5% Liquid
= u - L} Tolerance
E gg #-L ﬂ“ e 5% Liquid
o Tolerance
Z o4 ety 2017/09/07
S 53
X 52 e
51 v
870 890 910

Frequency (MHz)
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1900 M Hz Body Liquid

Temp | Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity (S/m)

1850 54.1524 1.4849

1858 54.1618 1.4957

1864  54.1889 1.5021

1869  54.2069 1.5066

1875 54.236 1.5085

2017/09/15| 20.2 1885  54.2559 1.5126
1890  54.2565 1.513

1899  54.2282 1.5161

1900 54.2233 1.516

1907 54.1664 1.5195

1910 54.1422 1.5219

Conductivity

Frequency (MHz)

1.6 —— Target
€ 1.58 Liquid Value
&» 1.56 = 5% Liquid
< 154 Tolerance
= 152 5% Liquid
B 15 4 Tolerance
3 1.48 - iy 2017/09/15
c
Q 1.46
© 14

1.42

1845 1895
Frequency (MHz)
Permittivity
- 56 —I—Tgrge_zt
= Liquid Value
2 55 —t— 5% Liquid
T 54 J-deneliefee—————gy Tolerance
& = 5% Liquid
Q. 53 Tolerance
2 5 s 2017/09/15
<
& 51 i
50
1845 1895
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1750 M Hz Body Ligquid

Temp |Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity (S/m)

1740 54.7312 1.4403

1769  54.6189 1.4644

1785  54.5619 1.4781

1799 54.5214 1.4922

2017/09/17 22 1810 54.4894 1.5049
1827 54.451 1.5264

1833  54.4372 1.5343

1840 54.4168 1.5425

1841 54.4121 1.5444

1870  54.3272 1.5792

Conductivity

&

Frequency (MHz)

—— Target
A 1.58 L1 Liquid Value
D L4+ —— 5% Liquid
= 153 B _é Tolerance
= = —e— -5% Liquid
g 148 — Tolerance
>
S Lo ey 2017/09/17
c
5 143 ;/, _
=1
1.38 £
1710 1760 1810
Frequency (MHz)
Permittivity
~. 56 —— Target
; 55 Liquid Value
=] —— 5% Liquid
E 54 L= Tolerance
= —&— -5% Liquid
g S8 Tolerance
2 5 2017/09/17
= 51 ==
T 50
1710 1760 1810
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900 M Hz Body Liquid

) - Conductivity
Temp | Frequency| Relative | Conductivity 108
Date (°C) (MHz) [Permativity (S/m) 106 —— Target
g . Liquid Value
815 56.5524 0.925 | 5 104 = |=—¢—5%Liquid
820  56.5912 0929 | 2% ” ~ L‘;}eﬁﬁd
827 56.5154 0.9364 % 0.98 . Tolerance
833  56.4442 0.9421 | B 0.96 ir=2017/09/12
0.94
836  56.4026 0.9447 | S o5 | T I
2017/09/12 21.9 837 56.3869 0.9458 0.9
838  56.3766 0.947 810 830 850
839 56.3605 0.9479 Frequency (MHzZ)
840 56.3454 0.9489
841 56.3361 0.9498 Permittivity
849  56.2267 0.957 59 o
%‘ 58 v Liquid Value
g 57 et 5% Liquid
E 56 ._!'*1 Tolerance
S 55 L L |=—e=—_5%Liquid
% Tolerance
= o4 ey 2017/09/12
g s -
x 5o > i
51
810 830 850
Frequency (MHz)
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750 M Hz Body Liquid

Temp | Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity (S/m)

698  58.1979 0.9156

710 57.9918 0.9259

722  57.8841 0.9367

734 57.8 0.9478

745  57.7495 0.958

2017/10/08| 19.5 757  57.7305 0.9701
769  57.6738 0.9825

777  57.5924 0.9912

784  57.4941 0.9989

790 57.3947 1.0054

792  57.3576 1.0075

Conductivity

Frequency (MHz)

—l— Target

= 1.07 Liquid Value
] == 5% Liquid
= 1.02 Tolerance
= == 5% Liquid
B8 097 Tolerance
= ey 2017/10/08
S 0.92 1 o
(@)

0.87 +

690 740 790
Frequency (MHz)
Permittivity

61 —#— Target
=2 60 Liquid Value
£ 59 o— 5% Liquid
E 58 Tolerance
& 5% Liquid
% 57 Tolerance
Z 56 ety 2017/10/08
3 55
X o4 i

53

690 740
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Test Equipment

SAR1 Lab
Instrument Supplier / Manufacturer Model Serial No. Calibration Calibration Due
description (date) (date)
Robot Staubli TX90 F10/5D3NA1/A/01 N/A N/A
SAM Twin Phantom SPEAG SM 000 T01 DA 1592 N/A N/A
Elliptical Phantom SPEAG QD OVA 001 BB 1092 N/A N/A
Software SPEAG Dasy52 52.8.8 N/A N/A N/A
Device Holder SPEAG SD 000H01 N/A N/A N/A
Data Acquisition SPEAG DAE4 1266 2017/05/17 2019/05/17
Electronics
SAR Probe SPEAG ES3DV3 3323 2017/05/12 2019/05/12
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Shared Equipment

Instrument description Supplier / Model Serial No. Calibration (date) Calibration
Manufacturer Due (date)
2450 MHz Dipole SPEAG D2450V2 859 2016/04/19 2018/04/19
1750 MHz Dipole SPEAG D1750V2 1045 2016/04 2018/04
835 MHz Dipole SPEAG D835V2 4D113 2016/04 2018/04
1900 MHz Dipole SPEAG D1900V2 5D135 2016/04 2018/04
750 MHz Dipole SPEAG D750V3 1032 2016/04 2018/04
Network Analyzer Agilent N9923A MY51491621 2017/08/16 2019/08/16
Directional coupler Werlatone C6529 11249 N/A N/A
RF Amplifier Vectawave VTL5400 N/A N/A N/A
Dielectrc Heasurement SPEAG DAK-35 1118 2017/05/10 2019/05/10
Synthesized CW Agilent 8371213 US37101255 N/A N/A
Generator
Base Station Simulator Rohde & Schwarz CMW500 109825 2017/7/19 2019/7/19
Thermometer Cooper TM99A 481980 July 2017 July 2020
Power Sensor Agilent EPM MY41400484 Aug 2017 Aug 2020
Power Sensor Agilent EPM MY41400492 Aug 2017 Aug 2020
20 dB Attenuator Huber & Suhner N/A N/A N/A N/A
3 dB Attenuator Huber & Suhner N/A N/A N/A N/A
3 dB Attenuator Huber & Suhner N/A N/A N/A N/A
2450 MHz Body Tissue SPEAG MSL 2450 100615-1 2017/09/26 N/A
Simulant
900 MHz Body Tissue 2017/09/07
Simulant SPEAG MSL900 110518-7 2017/09/28 N/A
1750 MHz Body Tissue SPEAG MSL1750 100824-2 2017/09/17 N/A
Simulant
750 MHz Body Tissue 2017/10/08
Simulant SPEAG MSL750 110526-1 2017/10/09 N/A
1900 MHz Body Tissue 2017/09/14
Simulant SPEAG MSL1900 110615-4 2017/09/29 N/A
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Equipment Calibration/Performance Documents:

Attached:

SAR Probe ES3DV3 Calibration Reports
2450 MHz Dipole Calibration Report
1750 MHz Dipole

835 MHz Dipole

1900 MHz Dipole

750 MHz Dipole



FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 13 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 14 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 15 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 16 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 17 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 18 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 19 of 71

3399



FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 20 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 21 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 22 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 23 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 24 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 25 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 26 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 27 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 28 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 29 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 30 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 31 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 32 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 33 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 34 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 35 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 36 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 37 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 38 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 39 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 40 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 41 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 42 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 43 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 44 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 45 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 46 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 47 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 48 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 49 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 50 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 51 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 52 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 53 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 54 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 55 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 56 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 57 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 58 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 59 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 60 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 61 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 62 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 63 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 64 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 65 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 66 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 67 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 68 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 69 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 70 of 71




FCC ID: IPH-A3111
IC Cert. No.: 1792A-A3111 SAR-GARMI-047-17001-FCC Appendix C Page 71 of 71




	Tissue Parameters

