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Tissue Parameters 

 
Recipe for liquids above 1-3 GHz: 

Water 52-75% 

DGBE 25-48% 
Salt <1.0% 

 

Recipe for liquids 5-6 GHz: 

Water 60-80% 
Esters, Emulsifiers, Inhibitors 20-40% 

Sodium Chloride 0-1.5% 

 
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 MHz Body Liquid

Date

Temp

(°C)

Frequency

(MHz)

Relative 

Permativity

Conductivity

(S/m)

2410 51.1519 1.9796

2411 51.1498 1.9807

2412 51.1541 1.9815

2420 51.1214 1.9936

2421 51.1224 1.9956

2422 51.1217 1.9963

2440 51.0779 2.0213

2441 51.0587 2.0235

2450 51.0459 2.0334

2455 51.0207 2.0385

2460 51.0024 2.0459

2410 51.1789 1.945

2411 51.177 1.9457

2412 51.1726 1.9463

2420 51.1563 1.9545

2421 51.1468 1.9563

2422 51.1425 1.9561

2440 51.0521 1.9756

2441 51.0522 1.9768

2450 51.0063 1.9878

2455 50.9875 1.9975

2460 50.96 2.0032

2014/11/18 21.3

2014/11/20 23
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2450 MHz Head Liquid

Date

Temp

(°C)

Frequency

(MHz)

Relative 

Permativity

Conductivity

(S/m)

2410 39.1375 1.8386

2411 39.1323 1.8395

2412 39.135 1.8402

2420 39.1125 1.8489

2421 39.1037 1.8501

2422 39.1058 1.8514

2440 39.0389 1.8707

2441 39.0423 1.8706

2450 39.0068 1.8784

2455 38.9811 1.8821

2460 38.968 1.8886

2410 38.3632 1.8206

2411 38.3598 1.8228

2412 38.3575 1.8225

2420 38.328 1.8316

2421 38.3256 1.8331

2422 38.3165 1.8347

2440 38.2509 1.8557

2441 38.2461 1.8568

2450 38.2205 1.865

2455 38.1981 1.8701

2460 38.1954 1.8775

2014/11/19 22.2

2014/11/20 22
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5000 MHz Head Liquid

Date

Temp

(°C)

Frequency

(MHz)

Relative 

Permativity

Conductivity

(S/m)

5000 36.145 4.2929

5005 36.1495 4.2964

5010 36.1387 4.3016

5200 35.8163 4.4842

5205 35.8145 4.4948

5210 35.8016 4.497

5500 35.4249 4.7705

5505 35.401 4.7759

5880 34.9374 5.14

5885 34.9315 5.1503

5890 34.9374 5.1536

5000 36.3473 4.3143

5005 36.3466 4.3234

5010 36.3343 4.3293

5200 36.0433 4.5109

5205 36.0387 4.5147

5210 36.0272 4.5134

5500 35.6283 4.7793

5505 35.6091 4.7862

5880 34.9811 5.1779

5885 34.9783 5.1824

5890 34.9578 5.1912

2014/11/20 21.52

2014/11/21 21
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5000 MHz Head Liquid

Date

Temp

(°C)

Frequency

(MHz)

Relative 

Permativit

y

Conductivity

(S/m)

5000 36.0334 4.2687

5005 36.0324 4.2741

5010 36.0224 4.2772

5200 35.7121 4.4453

5205 35.7088 4.4514

5210 35.7102 4.4553

5500 35.3025 4.7293

5505 35.2833 4.7383

5880 34.8389 5.1297

5885 34.8371 5.1329

5890 34.8449 5.1336

5000 35.681 4.2945

5005 35.676 4.2993

5010 35.6725 4.304

5200 35.4081 4.5003

5205 35.4144 4.504

5210 35.4263 4.515

5500 35.0931 4.7405

5505 35.0681 4.7415

5880 34.4884 5.1422

5885 34.4812 5.1433

5890 34.4584 5.1448

2014/11/24 21.2

2014/11/25 21.3
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5000 MHz Head Liquid

Date

Temp

(°C)

Frequency

(MHz)

Relative 

Permativity

Conductivity

(S/m)

5000 35.6272 4.2816

5005 35.6127 4.2904

5010 35.6257 4.2972

5200 35.2553 4.4549

5205 35.2422 4.4603

5210 35.2243 4.4666

5500 34.8508 4.747

5505 34.8206 4.7517

5880 34.4335 5.1389

5885 34.4521 5.1459

5890 34.4417 5.1516
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4.4

4.6

4.8

5

5.2

5.4

5.6

5000 5500 6000

C
o

n
d

u
ct

iv
it

y
 (

S
/m

)

Frequency (MHz)

Conductivity

Target 

Liquid Value

5% Liquid 

Tolerance

-5% Liquid 

Tolerance

2014/12/01

33

34

35

36

37

38

5000 5500 6000

R
el

a
ti

v
e 

P
er

m
it

ti
v

it
y

Frequency (MHz)

Permittivity

Target 

Liquid Value

5% Liquid 

Tolerance

-5% Liquid 

Tolerance

2014/12/01
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5000 MHz Body Liquid

Date

Temp

(°C)

Frequency

(MHz)

Relative 

Permativity

Conductivity

(S/m)

5000 48.1291 5.2177

5005 48.13 5.2248

5010 48.1152 5.2284

5200 47.7701 5.4765

5205 47.7851 5.4809

5210 47.7416 5.4958

5500 47.3062 5.8395

5505 47.2684 5.844

5880 46.6146 6.3604

5885 46.5968 6.3579

5890 46.5983 6.3768

5000 49.0757 5.1337

5005 49.0903 5.1428

5010 49.0799 5.1561

5200 48.8195 5.4227

5205 48.8114 5.4335

5210 48.7826 5.4454

5500 48.2763 5.7896

5505 48.2378 5.7946

5880 47.5072 6.3479

5885 47.5053 6.3566

5890 47.5024 6.3655

2014/12/03 21

2014/12/04 21.3
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5000 MHz Body Liquid

Date

Temp

(°C)

Frequency

(MHz)

Relative 

Permativity

Conductivity

(S/m)

5000 47.9969 5.2324

5005 47.9921 5.2389

5010 47.996 5.2449

5200 47.7189 5.5185

5205 47.7207 5.5258

5210 47.6998 5.5377

5500 47.2709 5.8902

5505 47.2494 5.9014

5880 46.6406 6.3673

5885 46.6304 6.3787

5890 46.6087 6.3755

5000 48.057 5.1418

5005 48.017 5.1553

5010 48.0187 5.1692

5200 47.885 5.441

5205 47.8531 5.4452

5210 47.8349 5.4551

5500 47.4894 5.7923

5505 47.4237 5.7918

5880 46.7952 6.316

5885 46.7954 6.3282

5890 46.8443 6.3352

2015/01/06 19.7

2015/01/08 20
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5000 MHz Body Liquid

Date

Temp

(°C)

Frequency

(MHz)

Relative 

Permativity

Conductivity

(S/m)

5000 48.1939 5.0718

5005 48.1539 5.0829

5010 48.1419 5.0937

5200 47.8699 5.4005

5205 47.849 5.4012

5210 47.8356 5.4121

5500 47.3406 5.7518

5505 47.2998 5.7493

5880 46.6347 6.2719

5885 46.6244 6.2871

5890 46.6452 6.2836
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5000 MHz Body Liquid

Date

Temp

(°C)

Frequency

(MHz)

Relative 

Permativity

Conductivity

(S/m)

5000 48.2903 5.1586

5005 48.2598 5.1698

5010 48.2397 5.1837

5200 47.9695 5.4328

5205 47.9366 5.4399

5210 47.9301 5.4495

5500 47.5811 5.7847

5505 47.5316 5.7845

5880 46.9349 6.3573

5885 46.9477 6.3639

5890 46.9473 6.3707

2015/01/19 21 4.7
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2450 MHz Head Liquid

Date

Temp

(°C)

Frequency

(MHz)

Relative 

Permativity

Conductivity

(S/m)

2410 38.0753 1.7692

2411 38.0758 1.7691

2412 38.0747 1.7706

2420 38.0537 1.7744

2421 38.0459 1.7753

2422 38.0369 1.7762

2440 37.9279 1.7875

2441 37.9166 1.7879

2450 37.8652 1.7949

2455 37.8233 1.8001

2460 37.7833 1.8065

2015/01/27 21.1 1.6
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Test Equipment 

 
SAR1 Lab Equipment Model Serial 

Instrument 

description 

Supplier / 

Manufacturer 

Model Serial No. Calibration 

(date) 

Calibration 

Due (date) 

Robot Staubli TX90 
F10/5D3NA

1/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 Dasy52.6.2.482 N/A N/A N/A 

Device Holder SPEAG SD 000H01 N/A N/A N/A 

Data Acquisition 

Electronics 
SPEAG DAE4 1265 01/29/2014 01/29/2015 

SAR Probe SPEAG EX3DV4 3771 03/18/2014 03/18/2015 

 
SAR 3 Lab 

Instrument 

description 

Supplier / 

Manufacturer 

Model Serial No. Calibration 

(date) 

Calibration 

Due (date) 

Robot Staubli TX90 
F11/5G2MA

1/C/01 
N/A N/A 

SAM Twin 

Phantom 
SPEAG SM 000 T01 DA 1637 N/A N/A 

SAM Twin 
Phantom 

SPEAG SM 000 T01 DA 1638 N/A N/A 

Elliptical Phantom SPEAG QD OVA 001 BB 1124 N/A N/A 

Software SPEAG Dasy52.6.2.482 N/A N/A N/A 

Device Holder SPEAG SD 000H01 N/A N/A N/A 

Data Acquisition 

Electronics 
SPEAG DAE4 1233 03/17/2014 03/17/2015 

SAR Probe SPEAG ES3DV3 3260 03/19/2014 03/19/2015 

SAR Probe SPEAG EX3DV4 3739 03/18/2014 03/18/2015 

  
SAR 4 Lab 

Instrument 

description 

Supplier / 

Manufacturer 

Model Serial No. Calibration 

(date) 

Calibration 

Due (date) 

Robot Staubli TX90 
F11/5GW9A

1/A/01 
N/A N/A 

SAM Twin 

Phantom 
SPEAG SM 000 T01 DA 1639 N/A N/A 

SAM Twin 

Phantom 
SPEAG SM 000 T01 DA 1640 N/A N/A 

Elliptical Phantom SPEAG QD OVA 001 BB 1125 N/A N/A 

Software SPEAG Dasy52.6.2.482 N/A N/A N/A 

Device Holder SPEAG SD 000H01 N/A N/A N/A 

Data Acquisition 

Electronics 
SPEAG DAE4 1266 04/09/2014 04/09/2015 

SAR Probe SPEAG ES3DV3 3323 05/12/2014 05/12/2015 
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Shared Equipment 

Instrument 

description 

Supplier / 

Manufacturer 

Model Serial No. Calibration 

(date) 

Calibration 

Due (date) 

2450 MHz Head 

Tissue Simulant 
SPEAG HBBL 2450 130605-2 

2014/11/19 – 

2014/11/20 
N/A 

2450 MHz Body 

Tissue Simulant 
SPEAG MSL 2450 110615-1 

2014/11/18 – 

2014/11/20 
N/A 

5000 MHz Head 

Tissue Simulant 
SPEAG HSL 501 100901-1 

2014/11/20 – 

2014/12/1 
N/A 

5000 MHz Body 

Tissue Simulant 
SPEAG MBBL 501 141106-2 

2014/12/3 – 

2014/1/19 
N/A 

2450 MHz Dipole SPEAG D2450V2 859 2014/04/08 2015/04/08 

5000 MHz Dipole SPEAG D5GHzV2 1096 2014/04/05 2015/04/05 

Directional coupler Werlatone C6529 11249 N/A N/A 

RF Amplifier Vectawave VTL5400 N/A N/A N/A 

Dielectric 

Measurement Kit 
SPEAG DAK-3.5 1118 2014/04/08 2015/04/08 

Synthesized CW 

Generator 
Agilent 8371213 US37101255 N/A N/A 

Power Meter Agilent E4419B MY45101996 2013/06/03 2015/06/03 

Power Sensor Agilent E9300A MY41498484 2013/06/04 2015/06/04 

Power Sensor Agilent E9300A MY41498492 2013/06/04 2015/06/04 

Radio 

Communications 

Tester 

Rohde & 

Schwarz 
CMU 200 101821 2013/06 2015/06 

Radio 

Communications 

Tester 

Rohde & 

Schwarz 
CMU 200 109879 2013/06 2015/06 

Radio 

Communications 

Tester 

Rohde & 

Schwarz 
CMU 200 110759 2013/06 2015/06 
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Equipment Calibration/Performance Documents: 

 
Attached: 

SAR Probe ES3DV3 Calibration Report – SN:3323, SN:3260 

SAR Probe EX3DV4 Calibration Report – SN:3739, SN:3771, 
2450 MHz Dipole Calibration Report – SN:859 

5000 MHz Dipole Calibration Report – SN:1096 
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