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Tissue Parameters

Recipe for liquids below 1 GHz:
Water 35-58%

Sugar 40-60%

Salt 0-6%
Hydroxyethyl-cellulose <0.3%
Preventol-D7 0.1-0.7%

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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750 MHz Head Liquid
Conductivit
Temp |Frequency| Relative |Conductivity onductivity
Date °C) (MHz) |Permativity (S/m) 0.94 [ ] +\T/a§get Liquid
- alue
709] 424325 0.8789[ | £ 4 |~
1 42.4351 . >~ Tolerance
2014/02/13| 213 70 2 08P 2 0 s —— 5% Liquid
711 42.4141 0.8807 E >~ Tolerance
750]  41.8912 oomt] | § ** | ——2014/02/13
709 42.1197 0.8604| | S 086 1 ——2014/02/24
710]  42.1015 0.8613 0.84 .
2014/02/24] 20.2
71| 42,058 0.863 700 720 740
750 41.3988 0.9305 Frequency (MHz)
Permittivity
. 45 —— Target Liquid
e 44 Value
& —o— 5% Liquid
’é 43 Tolerance
£ L | | | —e—-5% Liquid
& 42 -t———_ I Tolerancue
E 41 e 2014/02/13
<
g Y e 2014/0224
39
700 720 740

Frequency (MHz)
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750 MHz Body Liquid

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

709 54.741 0.9289
so1a0212| 221 710 54.7162 0.9294
711 54.7063 0.9308
750 54.3064 0.9677
709 54.4214 0.9241
2014/02/25| 20.4 710 54.4017 0.9256
711 54.3788 0.926
750 53.876 0.9754

Frequency (MHz)

Conductivity
1.02 —— Target Liquid
’é* 1 Value
ey —e— 5% Liquid
< 098 Tolerance
g 0.96 —&—-5% Liquid
k=~ > Tolerance
= ]
,g 0.94 2014/02/12
-]
S 092 —8—2014/02/25
0.9
700 720 740
Frequency (MHz)
Permittivity
5, 585 —— Target Liquid
h= Value
g 75 —— 5% Liquid
E 56.5 Tolerance
5 ——-5% Liquid
t 55.5 Tolerance
Z 545 1 2014/02/12
=
g 535 —=2014/02/25
52.5
700 720 740
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850 MHz Head Liquid
Temp |Frequency| Relative | Conductivity Conductivity
Date | (°C) | (MHz) |Permativity|  (S/m) 098 I [ —=—Target Liquid
= 096 Value
824] 405587 0.8932 50.94 o] et
825] 405637 0.8934] | Z 10 y | Tolerance
826| 405257 08955 | £ 9 ‘% —— 5% Liguid
827 40.508 0.8966| | £ 0.88 i’ —= Tolerance
828  40.5023 0.8982| | S 036 . 7 201
S T e e
2013/1125| 21.1 836] 403943 0.906 Frequency (MHz) 20140124
837] 403859 0.9073
44| 402918 0.9149 Permittivity
845] 402941 09161} | 44 s E——
846 402696 09172| | £ 43 Value
847]  40.2591 0.9181 g " —— % i
848] 402438 09192 | e it
849 402264 09197 | g 4l Tolernce
824 40.43 08791 | £ 49 ﬁ*ﬂ —_—2013/11/25
825 40.44 08807) | ¥ I
826 40.4 0.8807 220 240 = 2013/12/03
827 4038 0.8828 Frequency (MH2) 140124
828 4037 0.8839
829 4035 0.8855
835 40.26 0.8937
2013/12/03] 20.6 836 40.24 0.8951
837 40.23 0.8969
844 40.15 0.9068
845 40.14 0.9083
846 40.13 0.9095
847 40.12 0.9108
848 40.11 0.9123
849 40.11 0.9136
824]  40.1955 0.8932
825  40.1374 0.894
826]  40.1603 0.896
827 40135 0.8973
28]  40.1241 0.8994
829]  40.1084 0.9002
835]  39.9946 0.9096
2014/01/24] 20.7 836]  39.9992 09116
837]  39.9797 09137
844]  39.8995 0.9246
845]  39.8916 0.9264
846]  39.8927 0.9282
847]  39.8798 0.9295
848  39.8742 0.9309
849]  39.8672 0.9324
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Conductivity
0.98
‘ — | —8— Target Liquid
T 0.96 [ Value
A 094 —
- —— 5% Liquid
fo Phmee ey
s —o— 5% Liquid
E g:i P Tolerance
o + e 2014/02/20
0.84
820 840
il 2014/02/22
Frequency (MHz)
Permittivity
44
z g —@— Target Liquid
E 4 Value
- 1 —e— 5% Liquid
g 42 % | Tolerance
-
e 4l | — | | —e—-5% Liquid
=1 Tolerance
= 40
& ® 2014/02/20
39
820 840
el 2(014/02/22
Frequency (MHz)

850 MHz Head Liquid
Temp | Frequency| Relative | Conductivity
Date () (MHz) |Permativity (S/m)
824 42.0593 0.916
825 42.0173 0.9172
826 42.0192 0.919
827 41.9949 0.9208
828 41.975 0.9222
829 41.9706 0.9239
835 41.863 0.934
2014/02/201 21 836 41.8559 0.9366
837 41.8479 0.9382
844 41.7784 0.9511
845 41.778 0.9528
846 41.7655 0.9545
847 41.7655 0.9562
848 41.7596 0.9578
849 41.7462 0.9595
824 41.0974 0.8968
825 41.0658 0.8982
826 41.0544 0.9
827 41.0272 0.9017
828 41.0147 0.9032
829 41.0027 0.9044
835 40.9078 0.9141
2014/02/221 20.3 836 40.9041 0.9159
837 40.8789 09178
844 40.8076 0.9291
845 40.7877 0.9308
846 40.7881 0.9324
847 40.7804 0.9342
848 40.7735 0.9355
849 40.7677 0.9366
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850 MHz Body Liquid
. .. Conductivity
Temp | Frequency| Relative | Conductivity
Date °C) (MHz) |Permativity (S/m) _Lo4 - —&— Target Liquid
824]  53.6481 0.9894 | E 102 * o _._Svil‘f y
825 53.6362 0.9906 50‘9; I i _— Tolerms
826]  53.6283 0.9918f | & o e —o— 5% Liquid
827]  53.6132 0.9929| | € (94 L Tolerance
828  53.5995 09943 | S 092 — e 2013/12/02
[
2013/12/02| 20.5 836]  53.5044 1.0034 Frequency (MHz) 2014/01/27
837|  53.4894 1.0043
844|  53.4118 1.0125 Permittivity
845 53.401 1.0133 59 —
2 58 . —— Target Liquid
846]  53.3908 Lous| | £ % ¢ Value
847|  53.3876 1.0157 g e —o— % Liquid
848  53.3666 10168 | & s e
849]  53.3599 1.0177|| ¢ 54 Tolerance
24| 53.2072 0939s| | £ 53 | EO ## 20131202
82s|  53.2204 ooo1s| | = P
826  53.1771 0.9921 220 340 =2013/12/09
827|  53.1627 0.9939 Frequency (MH2) 201401727
828]  53.1563 0.9949
829]  53.1378 0.9963
835|  53.0631 1.0051
2013/12/09| 20 836]  53.0415 1.006
837  53.0301 1.0081
844|  52.9755 1.0178
845 52.957 1.0189
846|  52.9479 1.0203
847|  52.9445 1.0217
848]  52.9313 1.0227
849 52.929 1.0245
824|  52.9697 0.9556
825  52.9468 0.9577
826]  52.9478 0.9584
827  52.9197 0.9605
828]  52.9098 0.9624
829]  52.8823 0.9635
835  52.8144 0.9746
2014/01/27| 20.8 836]  52.8019 0.9755
837|  52.7899 0.9774
844|  52.7285 0.9893
845  52.7262 0.9911
846|  52.7171 0.9923
847|  52.7005 0.9939
848]  52.7096 0.9952
849]  52.7009 0.9972
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850 MHz Body Liquid
Temp | Frequency| Relative | Conductivity Conductivity
Date °C) (MHz) |Permativity (S/m) _Lo4 = = Target Liquid
824 52.8671 0.9628 g 1.02 ¢ Value
825]  52.8813 0.9648| | = ! i — Lo
826| _ 52.8207 09653| | £ o jﬂgf T Toleranee
827]  52.8241 0.9671| | 2 (o4 L N
828  52.8125 09692| | S 092 — 4% Liquid
829 52.8018 0.9708 0.9
835]  52.7198 0.9804 820 840 e 2014/02/22
2014/02/22]1 20.9 836 52.713 0.9823 Frequency (MHz)
837 52.7046 0.9842
844 52.6445 0.9958 Permittivity
845 52.6355 0.9971 59
846]  52.6336 0.9989 E‘ zj ¢ —®— Target Liquid
847 52.6264 1.0002 E 56
848  52.6213 LOOIS| | 5 s —— 5% Liquid
849 52.6175 1.0032 g 54
= 53 0
P o CIESMESEES |~
51 |
820 840 ——2014/02/22
Frequency (MHz)
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Conductivity —®— Target Liquid
Value
. L46 —&— 5% Liquid
= ___________—-—' Tolerance
B 14 — — || ——#=—-5% Liquid
= : STy Tolerance
2 136 | (" /fﬁ 2013/11/26
: | s
'g 131 | fm—— === 2013/12/10
g 1 =
]
126 2014/02/04
1710 1730 1750 2014/02/26
Frequency (MHz)
Permittivity —#— Target Liquid
05 Value
o —e— 5% Liquid
.E' 415 Tolerance
£ —&—-5% Liquid
E 40.5 Tolerance
D
& g (013/11/26
g 395 ——
'% 155 | : e e [ PPV
a |
375 ! 2014/02/04
1710 1730 1750
2014/02/26
Frequency (MHz)

1750 MHz Head Liquid
Temp |Frequency| Relative | Conductivity
Date °C) (MHz) |Permativity (S/m)
1712 38.4523 1.3561
1713 38.444 1.3567
1720 38.3991 1.3608
1732 38.3276 1.3707
2013/11/26] 20.3 1733 38.3194 1.3718
1745 38.2362 1.3847
1750 38.2184 1.3916
1752 38.2056 1.3946
1753 38.2 1.3953
1712 39.1285 1.3113
1713 39.1229 1.3114
1720 39.0931 1.3179
1732 39.0249 1.3282
2013/12/10| 21.8 1733 39.0241 1.329
1745 38.9513 1.3403
1750 38.9352 1.3443
1752 38.9218 1.347
1753 38.9112 1.3493
1712 39.5557 1.3585
1713 39.5473 1.3586
1720 39.4885 1.3616
1732 39.3843 1.3703
2014/02/04] 20.7 1733 39.3803 1.3718
1745 39.2733 1.3874
1750 39.2451 1.3971
1752 39.2318 1.4003
1753 39.2325 1.4026
1712 39.4138 1.3478
1713 39.4125 1.3499
1720 39.379 1.3537
1732 39.3099 1.3625
2014/02/26] 20.7 1733 39.2964 1.3636
1745 39.2262 1.377
1750 39.1991 1.3817
1752 39.2065 1.3847
1753 39.2042 1.3864
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1750 MHz Body Liquid
. o Conductivity —— Target Liquid
Temp |Frequency| Relative | Conductivity Value
Date °C) (MHz) |Permativity (S/m) —— 5% Liquid
’é‘ Tolerance
1712 51.6773 1.4991 ) 5% Liquid
1713 51.6669 1.4989] | & Tolerance
1720  51.6402 1.5056| | & 201311727
1732 51.5781 1.517 'E 43 e 014/02/14
2013/11/27| 20.4 1733 51.5746 15192 S L —
e 2014/02/18
1745 51.5046 1.534 1.38
1750 51.4775 1.5389 1710 1730 1750 20140220
1752 51.4758 1.5423 Frequency (MHz)
1753 51.4764 1.5432
1712]  51.5431 1.4648 Permittivity = Target Liquid
1713]  51.5383 1.4662 s Value
1720]  51.5079 T - S quid
1732 51.4424 1.4854] | E —e—-5% Liquid
g 54 Tolerance
2014/02/14| 21.2 1733 51.442 1.486| | &
&~ 53 2013/11/27
1745 51.3768 1.5006 2 5
1750 51.3307 1.5082| | = iy~ = 2014/02/14
é 51 e —— L
1752]  51.3357 1.5096 TT 1 11 1|
50 ‘ ‘ 2014/02/18
1753 51.3299 1.5114 1710 1730 1750
1712 51.3108 1.476 2014/02/20
Frequency (MHz)
1713 51.3167 1.4775
1720 51.2343 1.4795
1732 51.1173 1.4917
2014/02/18] 20.4 1733 51.1096 1.4936
1745 51.0202 1.5122
1750 50.9919 1.5226
1752 50.988 1.5261
1753 50.9943 1.5296
1712 51.4696 1.5009
1713 51.4763 1.5008
1720 51.445 1.5104
1732 51.3905 1.5229
2014/02/201 20.9 1733 51.3829 1.5246
1745 51.3071 1.5376
1750 51.2692 1.5434
1752 51.2605 1.5449
1753 51.254 1.5463
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1750 MHz Body Liquid
Conductivit o
Temp |Frequency| Relative |Conductivity oncuctivity " I};‘lﬁ? Liquid
Date (°C) (MHz) |Permativity (S/m) 1.58
1712 51.1627 1.4567| | & ______________———-—- —e— 5% Liquid
4 153 /| Tolerance
1713 51.1458 1.4558] | &
= — H | —e—-5% Liquid
1720 51.1217 1.4632 E 1.48 'F Tolorance
1732 51.0563 1.4733 T 143
2014/04/18| 21.9 1733 51.046 14741 | S L I T
1745 50.9759 1.4873 138 4
1750 50.9665 14916 1710 1730 1750 | e===2014/04/21
1752 50.9651 1.4954 Frequency (MHz)
1753 50.9609 1.4964
1712 51.5809 1.465 Permittivity Target Liquid
1713 51.5759 1.4668 ” Value
1720 51.5384 1.4721 ‘E o
= 55 —— 5% Liquid
1732 51.4867 1.4825 ‘é 54 Tolerance
2014/04/21| 22.3 1733 51.4809 1.4834] | 5
& 53 —e—-5% Liquid
1745 51.4276 1.4959 .g 52 Tolerance
1750 51.4092 1.5017 % 51 |
1752] 51405 Lsoa| | = 0T
1753 51.4003 1.5076 1710 1730 1750
i 2014/04/21
Frequency (MHz)
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—— Target Liquid

Conductivity Value
4 0 | ——5%Liquid
- e
E — -5% Liqui
? }ji / Tolerance
= o= e 2(013/12/02
Z 139 :bf’:‘
g 137 +—
£ L === 2013/12/04
£ 135
© 133 2014/01/21
1.31
1845 1895 2014/01/22
Frequency (MHz)
Permittivity —#— Target Liquid
Value
_ 425 —— 5% Liquid
‘E LS Tolerance
g ——-5% Liquid
E 405 Tolerance
g ey 2 (13/12/02
e 39.5 =t
‘5 L . =il 2013/12/04
E 38.5 1 | = i
375 | I 2014/01/21
1845 1895
2014/01/22
Frequency (MHz)

1900 MHz Head Liquid
Temp | Frequency| Relative | Conductivity
Date (((®) (MHz) |Permativity (S/m)
1850 39.4947 1.3879
1851 39.4948 1.3895
1860 39.443 1.4
1880 39.3635 1.4221
2013/12/02| 22 1900 39.282 1.4439
1907 39.2552 1.4507
1908 39.2521 1.4516
1909 39.2495 1.4524
1910 39.246 1.4532
1850 38.6219 1.3947
1851 38.6215 1.395
1860 38.5644 1.4043
1880 38.4668 1.4286
2013/12/04] 20.6 1900 38.3863 1.4531
1907 38.356 1.4632
1908 38.3515 1.4638
1909 38.3479 1.4649
1910 38.3417 1.466
1850 38.357 1.4002
1851 38.3504 1.4006
1860 38.3093 1.4123
1880 38.2147 1.4343
2014/01/21] 20.9 1900 38.1175 1.4572
1907 38.0951 1.4653
1908 38.09 1.466
1909 38.0791 1.467
1910 38.0719 1.4687
1850 38.3917 1.3824
1851 38.3758 1.3844
1860 38.3405 1.402
1880 38.3805 1.4354
2014/01/221 22 1900 38.4137 1.4474
1907 38.3821 1.4472
1908 38.3811 1.4473
1909 38.3738 1.448
1910 38.3666 1.4474
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1900 MHz Body Liquid
Temp |Frequency| Relative | Conductivity Conductivity +\T/Zrhg;l qu“‘d
.. —&— 5% Liquid
Date °C) (MHz) |Permativity (S/m) _ — Tolerance
1850]  51.289 1.509] | £ 157 )A T L
1851] 512831 1.5098] | = s ( e 2013/12/04
1860  51.2551 1.5219 %1‘52 ?ﬂ ‘ = ——2013/12/10
1880  51.1898 1.5466| | £ |47 __'| | L4013
=
2013/12/04| 20 1900]  51.1566 15699 | S |
1907]  51.1295 1.5789 1.42 | 2014/02/25
1908]  51.1293 1.5794 1845 1895 201410428
1909  51.1257 1.5804 Frequency (MHz)
1910  51.1226 1.5814 —
1850] 512412 1.4967 Permittivity T e
1851|  51.2464 1.4991 —&— 5% Liquid
>, 56 Tolerance
1860] 512148 Lsisel | £ —— 5% Liquid
1880 512326 1.5462 é “ _-_zgir/aln;&
2013/12/10| 21.6 1900 512301 15632| | 5
1907 512029 LSeT1f | g, —=2013/12/10
1908]  51.1932 1.5676] | & . | gt e == e | 2014/01/23
1909 51.193 TUETEE] N O s o s o s
1910 51.1834 1.5682 1845 1895
1850 50.941 1.4763 2014/04/28
Frequency (MHz)
1851] 509542 1.4786
1860[  50.9085 1.4931
1880  50.8957 1.519
2014/01/23| 21.9 1900]  50.8568 1.5327
1907  50.8372 1.5349
1908]  50.8263 1.5347
1909 508172 1.535
1910  50.8162 1.5356
1850 512714 1.4943
1851 512451 1.4957
1860 512211 15114
1880 512267 1.5433
2014/02/25( 22 1900 512318 1.5599
1907| 512099 1.5624
1908]  51.1966 1.5632
1909]  51.1981 1.5631
1910]  51.1849 1.564
1850 512617 1.4493
1851 512734 1.4497
1860  51.2255 1.4612
1880  51.1964 1.4847
2014/04/28| 21.6 1900]  51.1287 1.5034
1907|  51.1086 1.5103
1908 51.108 15114
1909  51.0975 15118
1910 51.093 15142
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2450 MHz Head Liquid
. .. Conductivity
Temp | Frequency| Relative | Conductivity
Date °C) (MHz) |Permativity (S/m) - 1.91 [ +5§§ﬁ? Liquid
2402[ 383892 17621 | £ g6 LT ! o— 5% Liquid
2412]  38.4008 17659 | Z. ﬁ Tolerance
2437| 382444 T77as|| £ - T e
2013/12/17] 24.65 - . S 176 ﬁé 28153;11120/77
2441 38.2128 1.7785 = | | — o
2450 38.1404 17869 | S 171 E—— e 2014/04/04
2480 38.0053 1.8444 1.66
2402]  37.8358 1.7309 2410 2460
2412 37.829 1.7394 Frequency (MHz)
2014/04/04| 2471 2437 37.7043 1.7542 T
2441 37.6816 1.757 Permittivity
2450 37.6202 1.7631 _ Target Liquid
2480 37.4655 1.808] | = 40.7 Value
k= —&— 5% Liquid
'E 39.7 Tolerance
5 —&—-5% Liquid
t 38.7 Tolerance
2 et 2013/12/17
= 377
~ i 2014/04/04
36.7 | 1
2410 2460
Frequency (MHz)
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2450 MHz Body Liquid
. . Conductivity
Temp | Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity (S/m) 505 | | —=— Target Liquid
E : — Value
2402  51.4892 18728 | & L— -
2412] 514681 L8ss| |z = v Liauid
243 51373 19158] | 2 . o Lo
2013/12/17| 23.6 7 739 2 S 19 F; - ¢ 3% Liquid
2441 51.3663 19211 2~ r L — olerance
2450  51.3432 19336 | S 183 M//’ 201312117
2480  51.2328 1.9738 1.8 4 —014/04/03
2402] 512816 1.9148 2410 2460
2412 51.2538 1.9278 Frequency (MHz) 2014/04/07
So14/04/03| 23.17 24371 51.1763 1.961 o
2441 51.1471 1.9626 Permittivity
2450  51.1234 1.9763 —
>, 555 —— Target Liquid
2480  51.0128 20159 | £ Value
2402  50.7533 18284 | £ T —— 5% Liquid
g 535 Tolerance
2412 50.7289 1.8413| | 5
. ——-5% Liquid
2437 50.6387 1.873] | ¢
2014/04/07| 24.5 Z 515 Tolerance
2441 50.6251 1.8762| | = e 2013/12/17
g 505 e — el
2450  50.6127 1.8893 105 T
2480  50.5083 1.9251 5410 2460 —=2014/04/03
Frequency (MHz) 2014/04/07
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2550 MHz Head Liquid
Temp | Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity (S/m)
2510 37.725 1.9184
2014/02/05 22.6 2535 37.649 1.9406
2550 37.588 1.9529
2560 37.5356 1.9637

Frequency (MHz)

Conductivity
2.05 —— Target Liquid
|- arget Liqui
E 2 — — Value
a // -
4 95 |— _—F‘_ —— 5% Liquid
z o k’—i | Tolerance
> .
k> | — —o— 5% Liquid
_g 1.85 Tolerance
= — |
8 1.8 — 2014/02/05
//
1.75
2500 2550
Frequency (MHz)
Permittivity
. —— Target Liquid
'E 40.7 Value
E —— 5% Liquid
E 39.7 Tolerance
D
=387 —e— 5% Liquid
'E Tolerance
5] i
E 37.7 e 2(14/02/05
36.7 ! ‘
2500 2550
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2550 MHz Body Liquid
. L. Conductivity
Temp | Frequency| Relative | Conductivity .y
Date (°C) (MHz) |Permativity (S/m) ‘22 | ___— | = Target Liquid
2510 51.3662 2.0946) | £ 7 — vae
2535] 513732 20423 | z 5, [ = :1: & v Liauid
2014/02/06( 21.5 s - V=
2550  51.3923 2.1569] | £ 205 - ——-5% Liquid
2560  51.3863 21625 | 8 2 - Tolerance
2510]  51.3635 2.0428[ | S 195 | | 01402106
2535 51.2861 2.0726 1.9
2014/04/22| 232 2500 2550 “He=2014/04/22
2550 51.2502 2.0921
2560 51.2245 2.1019 Frequency (MHz)
Permittivity
>, 355 —&— Target Liquid
:E 545 Value
'E 535 —&— 5% Liquid
5 Tolerance
& 525
o —t— -5% Liquid
'% 515 ’fﬁ Tolerance
& 303 e 2014/02/06
49.5
2500 2550
i 2014/04/22
Frequency (MHz)
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Conductivity
5.6 —f— Target Liquid
= /0 Value
£ 54 ~
Z 5, —— 5% Liquid
2 /ﬁ | Tolerance
= 5 X o
2z - ——-5% Liquid
g 4.8 P P ;x/ Tolerance
S 46 ?N": ol e 2014/01/13
s el i
O 44 a
2 | —2014/01/14
5000 5500 6000 S014/01/15
Frequency (MHz)
Permittivity
38 —#— Target Liquid
.*? \\\\ Value
= B —
g ¥ —o— 5% Liquid
§ 36 = * Tolerance
- ——-5% Liquid
.2 35 L Tolerance
= ~~——— e 2014/01/13
< 34 —
~ T
33 wli==2014/01/14
5000 5500 600
2014/01/15
Frequency (MHz)

5000 MHz Head Liquid
Temp |Frequency| Relative | Conductivity
Date ({9 (MHz) |Permativity (S/m)
5180 36.4574 4.473
5200 36.2374 4.4675
5240 36.2472 4.5934
5260 36.3933 4.6048
5320 36.0192 4.6293
201401131 227 5500 35.9288 4.7343
5520 35.6995 4.763
5580 36.1225 4.9244
5680 35.9684 5.0571
5745 35.3953 5.0313
5800 35.8111 5.1156
5805 35.768 5.102
5180 36.0703 4.5013
5200 36.049 4.5238
5240 35.9679 4.5444
5260 35.9702 4.575
5320 35.8539 4.641
2014/01/14| 22,14 5500 35.6403 4.803
5520 35.6104 4.8271
5580 35.5251 4.8852
5680 35.3857 4.9855
5745 35.3161 5.0505
5800 35.2549 5.1099
5805 35.2359 5.117
5180 35.6718 4.4497
5200 35.6025 4.4669
5240 35.5529 4.5272
5260 35.5929 4.5464
5320 35.4069 4.5878
2014/01/15| 218 5500 35.2321 4.7416
5520 35.1982 4.7662
5580 35.1913 4.8407
5680 35.0591 4.941
5745 34.8965 4.9983
5800 34.9023 5.0444
5805 34.9007 5.0466
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5000 MHz Head Liquid
Conductivit
Temp |Frequency| Relative | Conductivity oncuctivity
Date ({9 (MHz) |Permativity (S/m) 5.6 —H— Target Liquid
= Value
E 54
5180 36.5531 4.5587 & i % Liquid
5200 36.436 4.5589 z '5 Tolerance
= ——-5% Liquid
5240 36.3677 4.6446 g 4 /’5 Toleranc"e
5260 36.4427 4.6596| | T 46 = —tr=2014/01/17
) 1 ""//
5320 36.1964 4.694[| O 44
=ll==2014/01/23
sotaou1al 21s 5500 36.0529 4.8395 12 2
' 5520 35.9606 48712 5000 5500 6000 g 20140221
5580 36.0677 4.9787 Frequency (MHz)
5680 35.8992 5.0971
5745 35.6138 5.1179 Permittivity
5800 35.7671 5.1996 . - Torget Liquid
5805 35.7398 5.1941) | & o Value
£ ¥ —e— 5% Liquid
5180 37.6337 16917 | £ | ﬁ q
E 16 = H Tolerance
5200 37.4754 4.6944 k \m% %0 Liguid
5240 37.4412 4.7891 'g 35 Tolerance
5260]  37.5053 48118| | 5 5y el | e 2014/01/17
~ T
5320 37.3168 4.8399 3 20140123
01401231 219 5500 37.0615 4.987 5000 5500 600
5520 36.9514 5.0226 2014/02/21
Frequency (MHz)
5580 37.0952 5.1325
5680 36.9309 5.2484
5745 36.5942 5.2675
5800 36.7796 5.3362
5805 36.7562 5.3308
5180 36.754 4.5803
5200 36.6483 4.5911
5240 36.5968 4.6658
5260 36.6564 4.6851
5320 36.4549 4.7274
2014/0221| 20.55 5500 36.2893 4.884
5520 36.1861 4.903
5580 36.2639 5.0108
5680 36.1446 5.1219
5745 35.8681 5.1502
5800 35.9737 5.2194
5805 35.9469 5.2173
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5000 MHz Head Liquid
Temp | Frequency| Relative | Conductivity Conductivity
Date (&(®)] (MHz) |Permativity (S/m) 56 » —— Target Liquid
5180]  35.9122 44892 | E s4 — vale
5200 35.8227 2ao72| | 5 52 —ra T Tranee
5240 35.7308 4.538| | & 42 PP i — -5 Liquid
5260 35.7478 4573 | £ 46 ; w’/‘" = ottt
5320 35.6162 4.623|| S 44 /"TJ i
So14/0429| 208 5500  35.4243 4.7904 4.25000 - o
5520 353919 4.8236 0140502
5580  35.3335 4.8896 Frequency (MHz)
5680  35.1922 4.9921
5745 35.0323 5.0485 Permittivity
5800  35.0537 51116 L — e Target Liquid
5805  35.0405 5.1154 | £ —~ Value
5180]  35.2101 4437] | 2 37 —4— 3% Liauid
5200 35.123 444741 5 36 \E . o 5% Liquid
5240  35.0547 45097| | ¢ 35 Tolerance
5260 35.0822 45206 | 5 5, P—— % e 2014/04/29
5320 34.971 4.5628| | 33 | Y e 2014/05/01
5500 34.763 4.7326 5000 5500 6000
2014/05/01) 213 5520  34.6429 4.749 Frequency (MH2) 2014/05/02
5580  34.6737 4.8405
5680  34.5204 4.9374
5745 343635 4.9846
5800  34.3975 5.0513
5805 34.377 5.056
5180  34.6119 4.4369
5200  34.5244 4.4492
5240  34.4654 4.4945
5260  34.4957 4.5285
5320  34.3962 4.574
2014/05/02| 218 5500  34.1594 47319
5520  34.1042 4.7525
5580  34.0539 4.8176
5680]  33.8974 4.9231
5745 33.7718 4.9827
5800  33.7761 5.0342
5805|  33.7409 5.0351
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5000 MHz Body Liquid
. L. Conductivity
Temp |Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity (S/m) —®— Target Liquid
5180 48.9146 52888 | E vale
n —&— 5% Liquid
5200 48.8277 5.3054 Z Tolerance
5240 48.7671 5.3746| | & ——-5% Liquid
2 Tolerance
5260 48.8095 5.4038 E 2014/02/05
5320 48.6453 5.4865| | © 9 12
5500 48.3799 5.7023 4.7 ==2014/02/06
2014/02/05| 20.43 5000 5500 6000
5520 48.2387 5.714 2014/02/13
5580 48.3227 5.845 Frequency (MHz)
5680 48.1401 5.987
5745 47.9282 6.0406 Permittivity
5800 47.9377 6.1358 _ 514 ] Target Liquid
5805 47.9359 6.1475| | = 504 T Value
5180  47.5485 5.1856| | £ —o— 5% Liquid
E 49.4 1 Tolerance
5200 47.3708 5.2012 S 434 \% 5% Liquid
5240 47.4125 5.3109] | ¢ jﬂ Tolerance
Z 474 L
5260 47.4805 53392 | £, , m ——2014/02/05
g 4.
5320 47.2131 5.3991 454 . e 2014/02/06
2014/02/061 2081 5500 46.9365 5.5853 5000 5500 600! o3
5520 46.7971 5.6374
Frequency (MHz)
5580 47.004 5.7645
5680 46.8292 5.9248
5745 46.4689 5.9743
5800 46.6498 6.0608
5805 46.6109 6.0508
5180 48.3569 5.3793
5200 48.2397 5.4001
5240 48.159 5.4593
5260 48.1482 5.4823
5320 48.0082 5.5716
2014/02/13| 206 5500 47.6395 5.8156
5520 47.6237 5.852
5580 47.4679 5.9356
5680 47.2931 6.0768
5745 47.1842 6.1754
5800 47.0665 6.2424
5805 47.0481 6.2503
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5000 MHz Body Liquid
. L. Conductivity
Temp |Frequency| Relative | Conductivity
Date (°C) (MHz) |Permativity (S/m) —®— Target Liquid
5180 49.1326 53124 | £ vale
n —&— 5% Liquid
5200 49.0629 5.3316 Z Tolerance
5240 49.0098 5.4136| | & ——-5% Liquid
2 Tolerance
5260 48.9704 5.4371 E 2014/02/14
5320 48.8038 5.5057] | © 9 =
5500 48.4627 5.7218 4.7 =8=2014/02/20
2014/02/141 21.2 5000 5500 6000
5520 48.4155 5.7773 2014/04/30
5580 48.4566 5.8831 Frequency (MHz)
5680 48.2328 6.0301
5745 48.0326 6.1013 Permittivity
5800 48.0338 6.184 _ 514 ] Target Liquid
5805 48.0012 6.199] | = 504 T Value
5180]  47.9191 5.1571| | € —o— 5% Liquid
E 49.4 ] Tolerance
5200 47.7435 5.1707 S 484 “N- -5% Liquid
5240 47.7575 5.3243 .g 474 ﬁ_ ﬂ Tolerance
5260]  47.8968 EEEET] N RPN ""Hl ——2014/02/14
e~ . T —
5320 47.5108 5.3891 454 —e —014/02/20
5500 47.3326 5.5618 5000 5500 600!
2014/02/20| 21.05
5520 47.1999 5.6205 2014/04730
Frequency (MHz)
5580 47.4452 5.7522
5680 47.2803 5.9232
5745 46.8132 5.9814
5800 47.0517 6.0437
5805 47.0208 6.0398
5180 48.4682 5.2852
5200 48.3479 5.304
5240 48.2936 5.4088
5260 48.4021 5.4314
5320 48.1255 5.503
2014/04/30| 22 5500 47.8984 5.7023
5520 47.8036 5.7537
5580 47.9278 5.8809
5680 47.7492 6.0467
5745 47.432 6.102
5800 47.583 6.1971
5805 47.5496 6.187
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Test Equipment
SAR1 Lab
Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)
. F10/5D3NA
Robot Staubli TX90 1/A/01 N/A N/A
SAM Twin SPEAG SM 000 TO1 DA 1592 N/A N/A
Phantom
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 000HO1 N/A N/A N/A
SAR 3 Lab
Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)
. F11/5G2MA
Robot Staubli TX90 1/C/01 N/A N/A
SAM Twin SPEAG SM 000 TO1 DA 1637 N/A N/A
Phantom
SAM Twin SPEAG SM 000 TO1 DA 1638 N/A N/A
Phantom
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 000HO1 N/A N/A N/A
SAR 4 Lab
Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)
. F11/5GW9A
Robot Staubli TX90 1/A/01 N/A N/A
SAM Twin SPEAG SM 000 TO1 DA 1639 N/A N/A
Phantom
SAM Twin SPEAG SM 000 TO1 DA 1640 N/A N/A
Phantom
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 000HO1 N/A N/A N/A
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Shared Equipment
Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)

750 MHz Head 2014/02/13 —

Tissue Simulant SPEAG HSL 750 110524-3 2014/02/24 N/A

750 MHz Body 2014/02/12
Tissue Simulant SPEAG MSL 750 110526-1 2014/02/25 N/A

900 MHz Head 2013/11/25 —

Tissue Simulant SPEAG HSL 900 100922-1 2014/02/22 N/A

900 MHz Body 2013/12/02
Tissue Simulant SPEAG MSL 900 110614-1 2013/12/09 N/A

900 MHz Body 2014/01/27 —

Tissue Simulant SPEAG MSL 900 110518-7 2014/02/22 N/A
1750 MHz Head 2013/11/26
Tissue Simulant SPEAG HSL 1750 1005074 2014/02/26 N/A
1750 MHz Body 2013/11/27 —

Tissue Simulant SPEAG MSL 1750 100824-2 2014/04/21 N/A
1900 Mz Head 2013/12/02 —

Tissue Simulant SPEAG HSL 1900 110530-2 2013/12/04 N/A
1900 Mz Head 1/21/2014 —

Tissue Simulant SPEAG HSL 1900 1009073 2014/01/22 N/A
1900 MHz Body 2013/12/04 —

Tissue Simulant SPEAG . 110615-4 2013/12/10 N/A
1900 MHz Body 2014/01/23 —

Tissue Simulant SPEAG MSL 1900 110530-3 2014/02/25 N/A
1900 Mz Body SPEAG MSL 1900 100824-3 2014/04/28 N/A
Tissue Simulant
2450 MHz Head 2013/12/17

Tissue Simulant SPEAG HSL 2450 110531-2 2014/04/04 N/A
2450 MHz Body SPEAG MSL 2450 110530-1 2013/12/17 - N/A

Tissue Simulant
2450 MHz Body 2014/04/03

Tissue Simulant SPEAG MSL 2450 100824-5 2014/04/07 N/A
2530 MHz Head SPEAG | HBBL 1900-3800 |  130605-2 2014/02/05 N/A

Tissue Simulant
2550 MHz Body 2014/02/06

220 Mz Bods SPEAG | MBBL 1900-3800 |  130604-1 YN N/A
5000 MHz Head 2014/01/13 —

Tissue Simulant SPEAG LR 1009011 2014/05/02 N/A
5000 MHz Body 2014/02/05 —

Tissue Simulant SPEAG MSL 501 100823-1 2014/05/01 N/A
750 MHz Dipole SPEAG D750V3 1090 2013/06/06 2014/06/06
835 MHz Dipole SPEAG D835V2 44113 2012/11/05 2013/11/05
835 MHz Dipole SPEAG D835V2 4d155 2013/06/06 2014/06/06
1750 MHz Dipole SPEAG D1750V2 1045 2012/11/08 2013/11/08
1750 MHz Dipole SPEAG D1750V2 1094 2013/06/06 2014/06/06
1900 MHz Dipole SPEAG DI1900V2 5d135 2012/11/06 2013/11/06
1900 MHz Dipole SPEAG D1900V2 5d172 2013/06/10 2014/06/10
2450 MHz Dipole SPEAG D2450V2 911 2013/06/07 2014/06/07
2550 MHz Dipole SPEAG D2550V2 1009 2013/06/07 2014/06/07
5000 MHz Dipole SPEAG D5GHZV2 1096 2012/11/13 2013/11/13
5000 MHz Dipole SPEAG D5GHZV2 1096 2014/04/15 2015/04/15
5000 MHz Dipole SPEAG D5GHZV2 1154 2013/06/04 2014/06/04
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Instrument Supplier / Model Serial No. Calibration Calibration
description Manufacturer (date) Due (date)
Data Acquisition SPEAG DAE4 1233 2012/11/06 2014/03/16
Electronics
Data Acquisition SPEAG DAE4 1233 2014/03/17 2015/03/17
Electronics
Data Acquisition SPEAG DAE4 1265 2013/06/11 2014/01/28
Electronics
Data Acquisition SPEAG DAE4 1265 2014/01/29 2015/01/29
Electronics
Data Acquisition SPEAG DAE4 1266 2013/08/15 2014/08/15
Electronics
Data Acquisition SPEAG DAE4 1375 2013/06/10 2014/06/10
Electronics
SAR Probe SPEAG ES3DV3 3260 2013/06/19 2014/03/18
SAR Probe SPEAG ES3DV3 3260 2014/03/19 2015/03/19
SAR Probe SPEAG ES3DV3 3323 2013/06/12 2014/06/12
SAR Probe SPEAG EX3DV4 3739 2014/03/18 2015/03/18
SAR Probe SPEAG EX3DV4 3771 2013/06/14 2014/03/17
SAR Probe SPEAG EX3DV4 3771 2014/03/18 2015/03/18
Network Analyzer Agilent FieldFox N9923A | MY51491621 2013/06/21 2014/06/21
Directional coupler Werlatone C6529 11249 N/A N/A
RF Amplifier Vectawave VTL5400 N/A N/A N/A
Diclectric SPEAG DAK-3.5 1023 2013/08/13 2014/08/13
Measurement Kit
Synthesized CW Agilent 8371213 US37101255 N/A N/A
Generator
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
Commumnications Rohde & CMU 200 101821 2013/06 2015/06
Schwarz
Tester
Radio
Communications Rohde & CMU 200 109879 2013/06 2015/06
Schwarz
Tester
Radio
Communications Rohde & CMU 200 110759 2013/06 2015/06
Schwarz
Tester
Radio
Communications Rohde & CMW500 109825 2013/06 2015/06
Schwarz
Tester
NOTES:

1. Calibrations with calibration due dates before May 2, 2014 are not used after the calibration due date.
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Equipment Calibration/Performance Documents:

Attached:
SAR Probe ES3DV3 Calibration Report
SAR Probe EX3DV4 Calibration Report
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Calibration Laboratory of
Schmid & Partner
Enginaering AG

Zeughnusstrasse 43, BI04 Turich, Switeerland

Schweirarischer Kalibriendienst
Zervice sulsse détalonmage
Sarvizio svizeen di taratura
Swiss Calloration Service

Accreditsd by e Swiss Acorediation Senvica [SA5) Accreditation No,. s{:s 108
The Swiss Accreditation Service is one of the signatories to tha EA
Muttilateral Agreament for the recognition of calibration certificates

Gilent Cetecam USA Cortificata No: ES3-3260 Junil

CALIBRATION CERTIFICATE

Objrct ES3DVE - SN:3280

Cafteation prossdureis) QA CAL-01.v8, QA CAL-14.43, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimelric E-fisld probes
Cafibealion dats Jurg 18, 2013

Tri caiibration cerificate documerss the raceanSty 10 nabonal sIEnEsE, wiich realize the ohysial wrets of nessunements (5]
Them & and e L lis wilh cxevidance probabiity are given an the following pages and ana pan of e cedificale

A calibratians hawe been conducied In the closed labometony Tacifly. emdranment iemperstume (22 ¢ 31°C and humidily < T0%

Calibratian Equipment used |METE crificad for calibeatian)

Primary Standards [ ID - | ‘Caf Dt {Ssrificabs How| Schadubed Caibrafion
Puwar mete: EA4198 | Gatzasers | 04-apr-13 (No. 21T01733) har-14

_Powear smnsor E44124 ! Y4 145800T ' Gd-.-i.pr 13 {ho. 24T01733) g4

| Pdarance 5 dB Atterztor | BH:GA0& [3c) I:H-.Apr 13 {No. 2IT-0IT3T] g4
Refarance 20 4B Atenuatar | Sh:SEITT (20 | 04-Apr13 (N, Z17-01735) hgar-14

Refarenca 30 df Altanustar | Sk B5129 [30b) | D4-igr-13 Mo, $1T-01738) Lnr-14

Refarenes Frobe ESI0VZ | BN 3013 | 28-Dec-12 (Mo, ES3-2043 Dectd Dac-13

O&E4 | SN BED 31-Jan- 1 (No. DAE4.66_lan13) Ian-14 =0
Sacandary Standads = | Check Date fin rouse) Scheduied Crace

RF geraratar HP S840 IS804 20004 700 )| I_I-::ﬁugag {im hpuaa check Apr-13) n heuse check: Apr-15
Metwork Analyzer HP BYSIE | LIS3TI50585 | 18001 {in Pouse check Dei-13) n housa check: Oci13

Mame Functian Signahre
Calinraied by Ferpe E-Nabog Laboratory Techrician

Appraved by Fatja Pokovie Technics: Maregar &ﬁy
g

Isseiadd Juing 19, 3013

This calidafion cerlfcals shall not be reprodoced exc=pl in furl withaut weitten approvad of the ladoralony

Cenificata No: EE3-3280_Jun13 Paga 1 of 12
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Ga!ih!atiun Laboratory of d"‘@"z Schweizerischer Kasibriardianst
Schmid & Pariner B Burvich Audane Fitalonrings

Eﬂglﬂ'aefil"lg AG i 5 SBarvizio svizzoro di taratura
Zeughausstrassa 43, 004 Zurich, Switzarland ‘-L,;ﬁ}? Swiss Callbration Sarvies
Apzrecitad by the Swiss Accredilation Sandcs (SA5] Acireditation Na.; SCS 108
The Swiss Accreditation Sarvice 16 ane of the asignaiories to the EA
Muiltilataral Agreamenl for the recognition of calibration certificates
Glossary:

TSL tissue simulating lquid

NORMYY.Z sansitivity in free space

ConvF sansitivity in TSL / NORMx v,z

[l =] digda comprassion point

CF crest factor {1iduty_cyvele) of the RF signal

ABCD modulation depandant linearization parameters

Polarization g ip redation around probe axis

Polarization 4 & redation sraund an axis that is in the plane normal to probe axis {2t measurement centar),

i.a., B =0is nommal to probe axis

Calibration is Performed According to the Following Standards:

a} |EEE Sid 1528-2003, "IEEE Recommended Practice for Defermining the Peak Spatial-&veraged Specific
Absorption Rate [SAR) in the Human Head from Wireless Communications Devices: Messuremant
Technigues”, December 2003

b} 1EC 622081, "Procedurs to measures the Specific Absorption Rate (SAR) for hand-held devices used in close
proximidy to the ear (frequency range of 300 MHz to 3 GHz)®, February 2005

Methods Applied and Interpretation of Parameters:

*  NORM:xy.z Assessed for E-field polarization % = 0 {f < $D0 MHz In TEM-cedl, 1> 1800 MHz: R22 waveguide).
MORM®,y,z are only infermediate values, i.e., the uncerainties of NORM),y,z does not affect the E*-field
uncertainty inside TEL (sea below ConwvF)

s NORM[Tx Y.z = NORMy y 2 * frequency_responss {see Frequency Response Chart). This finearization is
implementad in DASY4 software varsions later than 4.2, The urcertainty of the frequancy response i included
in the stated uncertainty of ConvF,

= DCPy 2 DCP ase numerical Bnearization parameters sssessed based on the data of power sweep with CW
sigral (no uncertainty required). DCP does not depend on frequency nor media.

= PAR:PAR is the Peak o Average Ratio that is not callbrated but determined bassd an the signal
characteristics

= Aryz Bxye Crpg Duye VR y.z A B C D are numarical linearization perameters assessed based on
the data of power sweep for specific modulation signal. Tha paramaters do not depend an frequency nar
media. VR ig the maximum calibration range expressed in RMS vollage across the diode.

= ConF and Boundary Effect Paramelers: Assessed in fizt phantam using E-fisld (or Temperature Transler
Standard for 1 £ BOO MHz) and inside waveguide using analytical field distributions based on power
measuremants for { > 800 MHz. The same selups are used far assessment of the parameters applied for
boundary compensation (alpha, depth) of which typleal uncertainly values are given. These paramaeters ange
used in DASYY sofiware to inmprove probe accuracy close o the Doundary. The sensitivity in TSL cormesponds
o NORMy, .z * CanvE whareby the uncerainty corresponds to that given for ComeF. A frequency dependent
CorvF is used in DASY wersion 4.4 and higher which allows extending the valdity from £ 50 MHz 1o £ 100
MHz.

=  Spherical isotropy (30 dasiation fron isotropy): in a held of low gradients realized using a flat phastom
exposed by & patch antenna,

= Sensor Offset: The sansor offset corresponds to the offset of virtual messurement center from the probe tip
[on probe axis), Mo telerance required.

Certificabe Mo: ES5-3280 Jun1d Page I of 12
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ES30WE - 5M:3260 June 19, 213

Probe ES3DV3

SN:3260

Manufactured:  January 25, 2010
Calibrated: June 19, 2013

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)

Cerificala No: ES3-3260_Mmn13 FPage 3ol 12
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ES30n3- SM:3a80 June18, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Basic Calibration Parameters

| Sensor X Sensor Y | Sensor I Une (k=2} |
Horm (phWim) " 1.28 135 17 101 %
L OCF {m\]” 102.5 1025 015
Modulation Calibration Parameters
wo Communication System Name A B [ D VR Unct
. 4B dBvpy B | mv {k=2)
g R 2| wo 0.3 1.0 Lon | 1604 | 5%
| ¥ [ 0.0 1.0 | 167
i 0.0 0.0 1.0 1541
"Cﬂ T | UMTS-FO0 (WCOMA) A 3.32 BED 185 191 | 1292 | H0%
| 348 [LT4] .4 | 1335
Z EEL 673 18,7 1273
1007 2- IEEE 802116 WIFi 2.4 GHz (D555, 1 % 383 718 0 5" 1ET 1526 0.7 %
ChA Mbps) | |
il 341 10 | 184 135.4
z| 38 | 718 201 131.1
Biff* GEM-FOD [TOMA, GRESH) ¥ | 2770 294 290 935 | 1280 | #14%
¥ | 2474 482 281 | 115.2
. Z | 2514 985 a1 | 114.0 :
10024 GPRS-FDDTOMA, GMSH. TN 0-1} ¥ | 994 45 26.2 656 | 1479 [ 7%
¥ | ans2 99.F 957 1453
Z | 3m7s 99.0 76.2 1328 -
é&'f?ﬂ GPRS-FDD (TOMA, SMEK, TH 0-1-2) X | sasn qa.8 2ih.4 480 | 1047 | =18% |
v | &447 100.0 241 106.5
2 | 4878 100.0 24,7 1441
é?fa' GPRS-FOD (TOMA, GMEK, TH 0-1-2-3] | % | 4851 ) 230 356 | 10B4 | #1.87%
¥ | B578 oo6 227 RN
z | 4670 006 23.0 1022
%TBGU- | COMAZDOO {1xEV-DO, 1538 kbps) x| aas 6.6 108 473 | 1288 | BT %
| ¥ | a5 670 | 90 [ 1360 |
. 2 4,42 BE4 10.8 244 |
T008T- | COMAZOO (RTT, RC3) X | 398 | 661 | 186 | 3a7 | 1266 | 07 %
B 4.1 666 189 1348
Z 4.04 66,3 18.7 121.7
WH00- | LTE-FDD [SC-FOMA, 100% RB, 20 | = 678 BT 205 GEF | 1451 | #12%
CAB MHz, QPSK) Sl
] 8.13 66.3 19.1 064
_________ F .70 BEA 203 138.2
10106- | LTE-FDD (SC-FOMA, 100% RB, 10 % | G666 BB 204 EA0 | 1428 | #.2%
CAH Mz, QPFSK) H==
Ly A.0f 660 15.0 1078
| .2 6.57 678 0.2 1367

Certificate Mo: ES3-3260_Jun13 Page 4 of 12
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ES30WE- S 3260 June 6 2613
10154 | LTE-FDD {SC-FOMA, 50% RE, 10MHz, | & | 8.3 670 201 | 595 | 1384 | 2%

CAB GFSK)
¥ | 580 65,6 188 106.0
= Z | &2 672 188 1339 |
1015 | LTE-FDD {SC-FOMA, 1 RB, 20 MHz % | BB B0 BE | 573 | 123.4 | 8% |
CAB OPSK] [
1¥ | 58 670 198 104
E | saz BE.T 108 1182
10175 | LTE-FDD (SC-FOMA, 1 RE, 10 MHz, X | BarT BED W|e | G572 | 1228 | ME%
ChE aPSk) | [
| [ v [ 513 e6E | 138 | 130.1
| 7| 5518 &7.0 1699 1163
| 16287 | LTE-FOD (SC-FOMA, 50% RB, 20 MHz, | X | GEB 683 204 681 | 4T | =212%
LAMA | OPSK) |
¥ 611 | 863 191 107.3
Z | es0 | Brs | 202 1435

The reported uncertainty of measurement is stated as the standard unceriainty of measurement
rultiplied by the coverage factor k=2, which for a normal distribution comresponds to a coverage
prabability of approximataly 95%.

* Tha uncertainges of Keem Y. 2 da noe affect the EXfal userlainly mside TEL (see Pages Band 7)

" Mumearical Inasrizaton paramssss ancerainty ot requinad

* Unteriainty is detanmiread using tha mae. deviation fom inear esponss appiing reciasyular disiibution and & exoressed for the squars of tha
sk valus.

Cerfilicate No: ES3-3360_ Jun13 Page 5aof 12
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ESMDW3- SM:3360 June 18, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct,

| T[MHz}" | Permistivity” (Sdm} " ConvFX | ConvEY | ComvFZ | Alpha | (mm) fkm2) |
750 41.9 0.69 659 | 658 650 | 048 | 148 | s120%
B35 4156 0.90 £.33 £.33 633 | 073 | 115 | $120%
500 415 047 £.29 £.29 629 | 050 | 136 | +120%
1750 40,1 137 547 5.47 547 | 060 | 128 | s120%
18900 40.0 | 1.40 632 5.32 532 | 065 1.28 +12.0 %

| 1950 wo | a0 5.16 5.1 5.16 080 | 147 | 4+120%
2300 |  3es 167 4.82 482 | as2 | o073 | 122 | s120%
2450 | 383 180 | 450 | 450 aso | o7e | 128 | s120%
2850 | 391 1.01 436 435 | 438 | 080 | 124 | $120%

¥ Fraquency vaddity of + 100 MHe anly applies for DASY wA,4 and higher (see Page 2}, alee 2 is resticled 1o = 50 Mz The unceriainty is the RES
af the CanvF uncenainty gt calibrstion frequerty ard the uncerainty for the ndicaied fequency band,

" At fraquanciss below 3 GHe, the valicity of ssue paramters (v and ) can be relaeed b £ 10% F linud compensatian farmula s applien 5o
mesiured SAR vaiuss, M frequencies abave 3 GHz, the welidity of lissus parsmetes (e and o} is resinicied to +5%. The uncetanty s the RES of
the Conaf unexrtainky for indicated tangel lissue paramaiers

Certificate Mo: ES3-3260_Jun13 Page & of 12
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ES30NI- SM:3260 June 18, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Calibration Parameter Determined in Body Tissue Simulating Media

 Relative Conductivity 1 Dapth Unet.
fMHz)" | Parmittivity " (Stm)" | ComvFX | ComvFY | ComvFZ | Alph: | (mm) (k=2)
750 56.5 0.86 Bl | 841 | Bad 080 | 147 | +120%
B35 I 56.2 087 6.20 .29 6.25 045 | 156 | +12.0%
800 55.0 1.08 5.20 620 B.20 034 | 180 | +£920%
1750 534 1.48 510 5.10 BAD | 047 | 166 | 120%
1900 | 533 152 485 | 485 | 485 | oas | 167 | s120%
1550 53.3 1.52 499 | 439 4.99 058 | 143 | £120%
2300 529 181 454 | as4 4,54 067 | 135 | +120%
| 2480 527 1.85 434 434 4.34 0688 | 114 | +120%
2560 528 2.08 4.28 428 4,28 066 | 118 | £120%

= Fraguancy validily of £ 100 MHz only applies for DASY w44 and higher [sea Pags 2). slse il 5 resiriclad to £ 5 MHz. The urcartansy & the RS3
of the: Conv uncariainty gt caibeation Mecuancy and the uncartarty far fhe indicated frequenay band

Al frequencies below 3 GHz. the walidity of issue parameters [z and o) can ba relamad o+ 10% IFliguid compersason Toomula ia eopled o
measured SAR walles, A frecuencies above 3 GHz. the valkdity of lEsue peramslers o and o) is restricted to © 5% The uncerainty is1he RESS of
Ihe ConvF uncertainty for ndicated ot tssug parameiens

Cerificele Mo: ES3-2260_Juni3 Papge 7 of 12
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ES30WI- Shazes Juna 19, 215

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Eraquency raspanse [normalized)

o
E
i
"
.
i
'

i

a5 Ll ] L 1il N L b ] I 1 31
D 00 1000 1600 2000 2500 2000
[MiHZ]

o &

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Cartficata Mo ES3-3260_Jun13 Page & of 12
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ES30Y3- 5N:3260

Receiving Pattern (¢), 9 = 0°

Jung 19, 2073

=600 MHz, TEM =1800 MHz R22
[] [] [] A ] a
Tet 3 ¥ ] Tot x ¥ z
i |
= : PRI T RS S SR S S See S e

ROt 1]
& I\%I_: 18 TI'JH.'

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Centificate No; ES3-3260_Juni2 Page 8 of 12
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L

Page 35 of 94

ES30DV3- SMi3260

Dynamic Range f(SARczq)

(TEM cell , f= 9200 MHz)

1o

Input Signad [ud]

104~

10 1
SAR [mWiem3)]

nutc-:»n';}errsafl.ed

ﬁ e
= 0 -
E ity i
frr} 15

4

3 1

Bl o] [igl 10 1o
SAR [miWem3)
# | .|

Cetilicate No: ES3-3360_Juni3

NEE COMTEenE s camparmaled

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

dune 18, 313
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EB30VI- BM:E26E0 June 18, 213
Conversion Factor Assessment
f= 835 MHz WELS RS (H_canvF) F= 1900 MHz WELS R22 (H_sanv)
a |
i Il-i
i as ml rl.
:{ T b
i 1% i"
0]
s ot 'i
L] L] o Jlf'\'l a2 b [ ] & L] 8 “.:IJ" " m ] 4L
i i - e o
Deviation from Isotropy in Liquid
Error {4, &), =900 MHz
10
L1 K]

Dhviation
2252828

& L
oD®®*

-0 -8 06 D& -02 04 D2 04 08 0B 10
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)

Cariificale Mo ESE-1260_Jumi3 Page 1101 12
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ESS0V G- Sh-3260 June 18, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Other Probe Parameters

Eenaoe Arrangament R Triangular |
" Connector Angle (%) E8.8
Mechanical Surface Deleclion Mode ; enabled |
| Optical Surface Detection Moda  disabled |
Probe Gverall Langth - 337 mm
Probe Body Dlameter 10 mm
"Tip Lengih 10 mm
Tip Diametsr i - 4 mm
Probe Tip to Sensor X Calibeation Point 2 mm
Probe Tip ko Sensor ¥ Calibration Point = 2mm
| Prote Tip to Sensar Z Calibration Point Z mm
Recommended Meaasurem=nt Oistance from Suracs 3 mm

Cariificata Mo ES3-3280_Jun1d Page 12 of 12
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Calibration Laboratory of

Schavelzerischer KaSbriardsa
Schmid & Partner - e

! : Sarvice sulsee détalonnage
Enginearing AG SBarvizio svizzero di taratura

Zeughaussirasse 43, 8004 Tunch, Switzoriand Saise Calibrafion Service

Acoreciad by the Swiss Accreditation Sarvice (345 Accreditation No.: SCS 108

The Swiss Accreditation Sarvics i5 ane of the sighatories 1o the EA

Multilateral Agreemant for Bhe resegnition of calibration certificates

cient  Cetecom USA Comifeats No- ES3-3260_ Mar1d

CALIBRATION CERTIFICATE |

Ot ES3DV3 - SM:3260

Calitration precedurals) CA CAL-01.v8, DA CAL-Z3.v5, QA CAL-25E

Calibration procedure for dosimetric E-field prabes

Cabbration fi: March 19, 2014

This cabibrefion canificate documents the iaceabilly to naticnal standards, which resiize i physical units of reasurements (S1).
Tho moasuramonts and the wncetaintiss with conflidencs srobabilty ame gven on the falowing pages and are par of tha certficate

All calbrabions have Dagn conoucien in The closed labarsdony Iaciily: ervironmien? temporature (22 £ 3P0 and hamidigy < T0%,

Cafbration Equpment usad (METE crilizal for catbealion)

Primary Slandards | = Cal Date (Certificate Ko,y Echeduled Galitration
Power meter E44108 | Ged12537e | 04-Rge-13 (Mo, B7-01733) Ape-14
Prowenr sensor Edd 128, Y4 1438067 | Da-Rpr13 (o, 17-01733) Apra1d
Reaference 1 dB Ateruaior SN B6054 (3ch O-Ap-13 iho, H17-01737) Apr-14
Raferance 20 dB Aot SN SERTT (20w 0413 o, 171735 apr-14
_Raderence 30 dB Alieruistor BN SE128 (06 Od-fpr-13 (No. H17-09738) Ape-14
ﬁmaram:a- ;f!}llﬁ E_-Prap'h"z SM; 3013 30:0po- 13 [No, E53-3013_Dec13) Dag-14
Qs =M 650 13-Dec:13 (Mo, DAE4-GE0 Dec13) Dan-14
Senondary Slandards _* Check Date {in house) Scheduled Check
RF generator HP BGABC | WSIEZUITI0 i-Aug-9 [in bouse check Ape-13) In house chesic Apr 16
Netwcrk Arabyzer HF BTHIE LIS3THIERS VD din house check Da-13) In house check: O 14
1
Hame Furction Elﬂhlilﬂ%h
Calbratad by Cladio Leusiar Laboratory Technican | )
I'\.uﬂ'k. 4

Approved by Kalis Polonin Techrical Manager % g

Essiiad: March 240, 70114

| Thiz caibrslion cemficate shall not be reomduoed mee in ful without weitien appeoeal of tne lnbombon,

Corsificate No: EE3-5280 Marq4 Page 1 of 12
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Calibration Laboratory of
Sehmid & Partner

Enginesring AG
Zoughaussirasse 43, 8004 Zusich, Switzeckand

Schwsizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizin swizmero di taralurs
Swins Calibration Sorvion

Aceradiled by the Swiss Aoordiation Serice (545) Accraditation Bo.: SCS 108
Tha Swiss Accraditation Serdos i one of the signatories to the EA
Mudtitateral Agreement for the recognition of calibration ceriificates

Glossary:

T5L tissue simulating liguld

NORM, .2 sensitivity in free space

CanvF sensitivity In TSL ¢ HORMs vz

DCP dicde compression point

CF crast factor [1/duty_cycle) of the RF signal

ABCD modulation dependent lingarization parameters

Palarization ¢ p rofation sround prohe axis

Paolarization & # rotation around an axis that is in the plans normal to probe axis (&l measurement certar),
e, 8= 0k normal to probe axis

Connecior Angle information ussd in DASY system to align probe sensar X to the rebot coordinate sysiem

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommendad Practice for Determining the Peak Spatial-fwveraged Specific
Abgorption Rate (SAR) in the Human Head from Wireless Communications Devicss: Measuramesnl
Techniques”, June 2013

b) IEC 62208-1, "Precedune o measure the Specific Absorpiion Rata (SAR) for hand-held devices used in close
proximity 1o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

+  NORMyyz: Assecsad for E-fleld polarization & = 0 (f = 900 MHz in TEM-cell; f = 1300 MHz: R22 wavegulde).
MORN:,y,7 are only intermediale values, ie., the uncertainties of NORM:,y,z doss not affect the E°-fleld
uncarainty inaide TSL {see below Canvi),

+  NORMHx Yz = NORM .z * frequency response (see Frequency Response Chart). This linsariztion is
Implemantad in DASY4 softwara varsions tater than 4.2, The uncartainty of the frequency responsa is included
in the stated uncertainty of ConvF.

¢ DCPxy.z P are numerical linearization paramelers assessed based on the dala of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor madia,

= PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characterlatics

*  Anyz Beyz Cxyz Deyz; VRxyz A B, G D are numerical ingarzation parameters assessed based on
the: data of powar sweap for specific modulation signal, The parameters do nol depend on frequency nor
media. VR & the maximum calibration range expreaszed in RMS voltage across the dinde,

«  ConuF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature Transfar
Standard for § < 800 MHz) and inslde waveguide uging analyical field distributions basaed on power
measuraments for > 80D MHz. The same setups are used for assesament of the parameders applied for
beundary compensation {alpha, depth) of which fypical uncertzinty values are given, Thesa parameters are
usad in DASY4 softwara to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NOWRMx, v, 2 * Canw® whereby the uncertainty cormesponds to that given for ComaF. A frequency dependeant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
Mz,

s Sphencal isotropy {30 desiation from isciropy): In a fizld of low gradients realized using a flat phantom
axposad by a patch antenna.

=  Egngor Offact: The senoor offsct correapands bo the offast of virtusl measurement canter from the probs tip
(om probe &xis), Mo tolerance reguired,

s Connectar Angle: The anghe is assessed using the information gained by detesmining the NOEMe (no
uncertainty required)

Cartificaba Moc ES3-3260_Mar14 Pape 2 of 12
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ES3DM3 - SM.326D barch 18, 2014

Probe ES3DV3

SN:3260

Manufactured:  January 25, 2010
Calibrated: March 19, 2014

Calibrated for DASY/EASY Systems

thote: non-compatible with DASY2 systam|)

Cartficate Mo: ES3-3260_Mar1d Fage 3 of 12
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ES3DV3- BW:3260 March 18, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Basic Calibration Parameters
| Sensor X Sensor Y Sensor Z Une (k=)
Norm (NIHmET | 1.30 1.37 118 £10.1 %
OCP imV)® | 104.8 1021 104.2
Modulation Calibration Parameters
WD Communication System Mame A B C o VR Unes
d8 dB W d3 mv (k=2}
a G X 0.0 (7] 1.0 000 | Z118 | 33 %
¥ 0.0 0.0 1.0 1857
SE— I Z 00 o0 10 2088 |
(1:'1'3;1- LIMTS-FDD (WCDkA) % 3.3 BT.4 188 m 1Z7E | AT % |
v | 340 A7.4 187 1346
z 3.34 A7.6 1B 145.4
;)?a.[jaz*- GEM-FDD {TOMA, GMEK) x| 3030 ag.d 26,8 £.38 1356 | 19%
¥ | 2856 | =87 285 131.2 |
e Z | 2991 aa 287 118.8 |
Erl.]qam CPRS-FOD (TOMA, GMEK, TN 0-1] % | 4486 | @a8 | @63 | BAG | 1235 | +14%
¥ | 4409 0.8 350 1264
= —— 2| 427 | ooy | 254 {EEEY
10027- | GPRS-FDD (TOMA_ GMSE, TH 0-1-2) % | sso1 aa.7 7 480 | 1300 | =7 %
DAE |
¥ | s05E e 2.5 5L |
| 2 52 B2 ag9.6 244 1235 |
&qlﬂsﬂﬂ- | GPRS-FDD (TOMA. GMSK, TN D-1-2-31 | x| sedo 99,6 235 455 1377 T
v | se13 L 233 140.0
z | sB71 9n.7 234 126.5
‘1;2"{:1- | CORARODD (1RTT, RC3) ® i a1z a7.1 18.1 387 | 105 | =0T %
¥ | 400 86,0 18,4 1514
Z | 409 &7.0 18,1 1469
10100- | LTE-FDD [SC-FOMA, 100% BB, 20 ¥ | BBD aa.2 204 BT 1441 #12%
CAE | MHz, QPSK] B | | [ I 41| [ ll
¥ | 83 7.0 10,4 1259
| £ 5.59 G982 20,1 141,7
10103- | LTE-TD0 [SC-FOMA, 100% K8, 20 % | 123E 777 DR & 030 | 1270 | 230%
CAB | MHz, OPSK) |
T 12064 raA 271 136.2
o 2 | 1227 T 268 1228
1otoa- | LTE-FOD [SC-FDMA, 100% RE, 10 ¥ | BSD a7.8 200 540 | 1428 | #12%
CAE MHz, OPSK)
EE [T 155 126.4
________________ Z | sar 6877 20,0 1409
10151- | LTE-TOD {SC-FDMA, 50% BB, 20 MHz, | % | 1160 764G 26.3 g8 | 1228 | #33%
CAE QPsig
- hi 11.83 7T 26.7 1308
RO KPRE F 1311 806 | 281 140.4
10164- | LTE-FOQ |SC-FDMA_ 50% RB, 10 MHE, | X | 618 arz | 1a7 5718 | 1388 | 1.4 %
CAB OPSK)
Y | &5 672 | 187 146.4
2| &1 678 | 196 | 1383

Corificate No: ES3-3260_Mar14 Page 4 of 12
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ESI0VI- SM-3260 March 19, 2014
I0183- | LTE-FOD {SG-FOMA, 1 RB, 20 MHZ, % | 518 BT B8 | G673 | WaT | H2%
cAB CPEK)
b 5,268 B7.3 188 1498
Fd 5.20 B2 | 198 | 143.3
10172- LTE-TDD {SC-FOMA_ 1 RB, 20 MHz x| 134 Ba4 | 308 221 1385 | £233%
CAB CPSK) ol
¥ | 53 | mna | 282 1218
1 Z | 1256 | #s.1 303 1308
10175 LTE-FDO (SC-FDMA, 1 RE, 10 MHz, % 530 [TR] 18.8 R H 1306 | #1.2%
CAR OFSK) |
¥ 510 65 | 195 1307
Z 514 LX) 198 1308
10297- LTE-FDD (3C-FDMA, 50% RE, 20 MHz # B4 Gr.5 199 5.8 1369 1.2 %
AAL QFsk] .
| ¥ B.34 6.0 195 1274
| B Z | 644 G676 139 1408
10403 COMAZD00 (1EV-D0, Rev. 0 * 4,64 66.9 183 a7 1350 | HT%
AAB
¥ 481 67.4 18.5 14356
= Z | 4pa 671 | 164 136.2

The reporled uncertainty of measurement is stated as the standard uncertainly of measuremant
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

A The uncartaintios of Morm X, ¥, Z da nol alfec the E™-Ssid uncenalnty sick TSL (see Pages &and 7).

" Wumerical krearzabon parametsr uncenainty nol requined

F Uncerainty is debsrrinsd uslng the mex deuiation tom bnear resporess applying reclenguier distibugon and s axpressed for fhe sgusn of B
fizld value

Ceriificale Mo ESL-3260_Mar14 Page 5 of 12
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ES30V3- SM.3260 March 18, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity ] ] Depth © Unct.

f{MHE ® | Parmittivity” [3m) " ConvF X ConvF Y | ConvFZ | Alpha® |  (mm) (k=2
TED 41.9 0.88 G.47 G.47 ! B.47 0.80 1.12 +12.0 %
B - 415 0.90 6.25 625 | 625 0.31 177 | +120%
200 415 0.87 B 618 G198 0.57 13 + 2.0 %
1750 440.9 1.7 549 244 248 | 404 1.0 +12.0 %

1900 40.0 140 BA7 | 647 | 547 | OB0 | 116 | £120%

1950 400 1.40 5.28 5.28 5,28 0.85 1.32 120 %
2300 3.5 1.67 4.88 4.88 4,88 Q.80 1.30 120 %
2450 3oz 1.80 4. 56 4.58 4.58 080 1.24 120 %
2650 381 1.1 4.41 4.41 4.41 071 1.36 120 %

£ Freguency validity of = 100 Mz oriy aoples for OASY w48 and higher (sor Page 2], eise i is restricied ta + 50 MMz, The uncarainty i the BS5
of e Cormf uncenaity al calibration freguesncy and te uncertainty for the ndicated freguency band.

F it frequencies Bekw 3 GHz, the validiy of issus pammeters [z and ) can be mlaxed 1o+ 10% i liquid compensation fomui is aopied o
mansurad SAH values Al requencias above 3 GHz, te validiy of lissoe paranielers (zand ) & reabrictad bo £ 5%, The uncentginly is The RES of
the ConvF uncerfainty for indicased terget TRsLE paramesars.

© alphalDepih are determinad curning calivration, SPEAS warrants Hiat the remairing doviaiion ua o tha boundany effect aSer compansatian is
Blwarys ke then £ 19 for frequencies below 3 GHz and balre £ 2% for fregusncies bebween 3-8 G4z at any disbres largar than kalf the prabe tp
damater from the baundary

Certificate No: ES3-3260_Mar14 Papge & of 12
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ES30%3- She3260 March 18, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Calibration Parameter Determined in Body Tissue Simulating Media

" Relative | Gonductivity Depth ™ Unct.

fiMHZ) " | Permittiviey [N ConvFX | ConvFY | ConvFZ | Alpha® |  (mmij (h=2)
TS50 55.5 0.96 522 .22 B22 | 034 1.88 +120%
a3s 55.2 0.97 814 .14 B.14 ' 0.37 1,79 +12.0 %
00 550 1.05 £.02 02 502 0,56 1.38 +12.0 %
1750 534 148 4.90 4.00 490 | 0SB 1.48 12,0 %

1000 523 1.52 460 469 4,89 .60 145 | £12.0%

1850 53.3 1.52 481 4.81 4,81 054 1.58 +120%
2300 629 1.81 4.42 442 | 4.42 Q.80 1.22 £12.0%
2450 527 1.95 426 | 428 4,26 0,68 1.2 +12.0%
2650 52,6 208 4,15 415 4,15 0.80 1.01 £12.0%

e Frequency walldity of + 100 MHz onty applies for DASY i 4 and higher (ses Paga 2), slse i is resiriciad bo 4 82 MHz. The uncartairty = the RES
of tha Come uncerainty at calibration frecuency and the uncanainty for the indicated freguency band.

" Tranisncies below 3 GHE. the validity of bes ue parametss [+ Brd o) £an De retased to + 10% # ligud compensation formu &= appked 1o
measired SAR values. Al frequancies abowve 3 GHz, the validity of issue pacamelers {k and o) ie restricled to & 5%, The unceralnly (s tha RSS of
the CanuF uncestainty for indicated et lissos peramalers

B AlphaiDepth e detarmined during catbration. SPEAL warantg thal [ha remaining daviation dua to the boundary offect after compansation =
Eiways lass Than + 1% for fequencias below 2 GHz and telow + 2% for frequencies babween 3-8 GHz at any distance karger than Ral the probe fig
diameber frem the boundary.

Cerificate Ho: EBL52060_Mar14 Pape T of 12




FCCID: 02Z-DZ110
IC ID: 1000W-DZ110

SAR Test Report - Appendix C - Misc

ES3DV 3~ SM:3280

March 19, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency respoense [normalized)

Uneertainty of Frequency Response of E-field: 2 5.3% (k=2

Cerlificale Mo ES3-3260_Marid

Pape Bof 12
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ES30W3- BM:3260 hdarch 18, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM f=1800 MHz R22
3 i
* ; f
i o .
L] L ] L ] L] L] L]
Ter x ¥ & Tol X ¥ T
.

L

E [ i i |

'IE |||-t- SRR NP e S T A l-—-'--é‘--l-—‘—" o e o e o
i H i 1 4
L
I

||_||||i| EIIIEI ST P o |.:|.|
130 1an an

L "-\.'I'L'. Efb..'_-:ltlx 1E'ﬁT!I': Eﬁm!d-:

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cartflicate No: ES3-3260_Marld Paga 8ol 12
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ESIOVE- SN2 March 15, 2014

Dynamic Range f(SARpesq)

(TEM cell , foy= 1900 MHz)

1054

1o

Irput Signal [uv]

03 .

19."_

i
SAR [mWicm3]

104 162 1ot 1 0 10

17
SAR [miWeand)

® [#]
ot compansated companested

Uncartainty of Lingarity Accecement: = 0.8% (k=2

Carliicata No: ES3-3260_Marld Page 10 of 12
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ESI0NG- SH:320 Mareh 19, 2014

Conversion Factor Assessment

= B35 MHz, WGLS RS (H_com) {= 1800 MHz WGELS R22 (H_comvF)

2 ‘ﬂ: § 1"'..
3 1 i %
| .
T i w ._: -m b VA R SR e - §_-u
. almre] = il €
arantcal FEa arayma RLT]
Deviation from Isotropy in Liquid
Error (¢, #), f= 900 MHz

AN MR NA =Nd4 O3 OO o2 04 o8 0Oa 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=1)

Carificale No: ES3-3260_Mari4 Page 11 af 12
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ES30NVI- BN 3260 March 19, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3260

Other Probe Parameters

Sansor Arrangement Triangular
| Connector Angle iy -78.1
Mechanical Surface Detechion Mode enabled
Cptical Surface Detection Mode dizabled
Probe Overal Lengih 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
| Tip Diameter & mm
"Proba Tip to Sensor % Calibration Point Zmm
Probe Tip to Sensor Y Calibration Point £mm
Probe Tip to Sensor £ Calibration Point 2 mm
" Recommanded Measurement Distance from Surface I mm

Cerificale No: ES5-3260 Marid Page 12 of 12
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Calibration Laboratory of ey Kaillbeerdians
Schmid & Pariner = = g :ms::r:inwﬂmmana t
Engineering AG = = rilgi svizzars ra
m‘;ﬁum ?’I. BO0S Turich, Switzerland ﬁ% 5 ::ul:l::ﬂrmlun:l:h\:;l
St et
Accredied by the Swiza Accrediatian Service (545 Accredifation No,: SCS 108

The Swiss Accreditation Sarvies is ene of the signatories to the EA
MuliBateral Agresmen For (he recognition of calibration cartfficates

cien:  Cetecom USA Corificate Hor ES3-3323 Juni3
CALIBRATION CERTIFICATE |
Object ES30V3 - Sh:3323

Calbration pracedises) QU CAL-OT V8, QA CAL-23.v4, TN CAL-25va

Calibration procedure for dosimelric E-field probes

Callration date: June 1 2013

This calitiration cenilicate documents the traceabify o netonal standams, which resize the physeal unils of massurements (S1)
Tha vis ancl thik uncertainties wilh confidance probatidily are given an the following papes and am gan of 1he cartificals

Al calibratians havve Deen conducied in the ciased Iaberatory facilty: emvironment iemparature (22 + 3% aod bamidty < 705%

Calbration Equipment usad [MATE critical for calibiation]

Primary Standars o Cal Dale (Corlficate Na } | schpduled Calbrabon
Fowesr meter E44108 GEA2NIETS Di-Ape-13 fHo. 217-01T30 far-14 —
Power sengar E4d 120 R4 1408087 | 04-Apr13 o 29701733 far14
Releencs 5 dB Alleruator Sk SA0R4 (3] 4-Apr-13 (No. 217-HTAT) far14
Rigferenca 20 46 Al Sh: SE277 (2] Od-Apr1d No 297-00735) | Apeld
Referenca 30 0B Alenustar She 55129 (304} | 84-8pr-13 (Mo 24701736 | 4prd
Relerence Probe ESI0VE SN 3013 28-0ec12 (Mo ES3.3013 Daci2) Dec-13
CAE4 5N 6D 3-Jan-13 (Mo, DAE-560_Jan13) Jan-14 =
Secondary Standerds o Chech Das (in hause) Echarduied Chack
RF genemtor HF BG18C | USSSAMA4TI0 _4-Pug-80 in housa check Apr-73] in house check: Mar-165
Mertwark Analy HP BT43E I R 1B-0ct-00 (in nouse chck Ocl-12) In howse check: Cot-13
Marmrs Functian Sagnature

Calbewiac by LﬂKI]nsna Laboradary Tachrivian .
W,_r
Approved by Ketg Pokovis Technicsl Manager ﬁ

WEuail June 12, 2013

Cerfificale Mo: EBZ-3323_Jun13 Page | of 12
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Calibration Laboratory of AN §  Suhwoizsrischor Kalitrisrdsanst
Schmid & Partner s ¢ Service suisse détalonnage

Enginearing AG 7 2 Sarvizio svizzern df taratusa
Zeughaussirasse 43, 1004 Turich, Switzsrland %ﬁ* 3 Swiss Colibratian Service
Accradiled by Ihe Swiss Accredibaton Serice (SA%) heoraditation Neo.: SCS 108
Tha Swiss Aocroditation Servico is ona of e sigrabories to the EA
Mutiitataral AgresaTsnd For the recagnition of calibration cortificates
Glossary:

T5L fissue smmulating Fguid

NORM:, v,z sensiivity in free space

CanvF sersilivity in TSL f MORNM y 2

CLP diade compression point

CF crest factor (1/duty_cycke) of the RF signal

ABCD medulation dependent linearization parameters

Polarization ¢ p rotation armund probe axis

Polarization & 4 rotation arcuend an axis that i In the plane normal 1o probe axs (8t measuremeant canter),

i, 8 =05 normal to probe axis

Calibration is Performed According te the Following Standards:

a) EEE Std 1528-2003, "IEEE Recommended Practice for Dalermining the Peak Spatial-Averaged Specific
Abnsarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuramiesnt
Techniques”, December 2003

b) |EC 62208-1, "Procedure to measure the Specific Abscrption Rate {SAR) for hand-held devices used in closa
praximity ta 1he ear (frequency rangs of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

= NORMy, .2 Assessad for E-field polarization 4 = 0 {f 2900 MHz in TEM-cell; I = 1800 MHz: R22 waveguide).
NORMz, .z are only intermediate values, |.e., the uncerainlies of NORM:,y.2 does not afect the E--fieid
uncartainty insde TSL (see balow ComvF).

= NORMJx Y.z = NORM: .2 * frequency_response (ses Frequency Response Charl). This inearizaton is
implemented in DASYA software versions later than £.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

=  DCPxy.z DCP are numerical linearzalion parameters assessed based on the dala of power aweap with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

+ [PAR: PAR s the Peak to Average Rato that is not calibrated bt determined based on the signal
characterislics

= Axpz Bewz Cepz Dxyz VBxpz A B, C D are numerical Inearization paremeters assessed based on
tha data of power sweep for specific modufaton sagnal, The parameters do not depend on freguency nor
media. ViR is the maximum caloration rangs expressed In RMS voltage across the diode.

s CormFE and Boudary Effect Farameters: Assessad in flat phantom usimg E-field (or Temperature Transfier
Standard far f = 800 MHz) and inside waveguide using analyical field distributions based on powsr
measurements Tor f > BO0 MHz, The same selups are used for assessment of tha paramatars appliad for
boundary compansation (alpha, depth) of which typical uncerainty values are given. These parameters are
used in DASYA softwars o Improve probe accuracy close 1o the boundary, The sengitivity in TSL corresponds
to NORME, .z * ConuF whereby the uncerainly coresponds 1o that glven Tor ComF, A frequency dependent
Conwvf s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to x 100
hHz

= Spherical (soiropy (30 dewviation from isofropy): ina field of low gradients realized using a flat phaniom
exposed Dy a patch anfenna

= Eensor Offsel The sensor offset comesponds to the offeet of vertual measurement center from the probe tip
(o probee cain), Mo lobsra ee regquiel

Cerlificite Mo ESF3521_hm 13 Fage 2 of 12
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ESE0ME — SM:33235 Jung 12,2093

Probe ES3DV3

SN:3323

Manufactured:  January 10, 2012
Calibrated: June 12, 2013

Calibrated for DASY/EASY Systems

[Mate: non-compatitle with DASY 2 systaml}

Cerificats Mo ES3-3323_Jun13 Pags 3 o7 12
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ES3DVI- SM-3323 Juna 12, 2013

DASY/EASY - Parameters of Probe:; ES3DV3 - SN:3323

Basic Calibration Parameters

Sansor & Sensor ¥ Sensar 2 Une (=2}
Marm |f|.|"-l'.-'|:‘|.-'fmj’i" 112 1,12 077 =101 %
DCP {mV)* 104.5 108.5 131.1
Modulation Calibration Parameters
[TiD Communication System Name A B c o VR Unc™
= dB dBuW dB my (=2}
g oW x| oo o0 19 | oDo | WTE | TR
¥ 0.0 00 1.0 1942
Z a0 a0 1.0 | 1626
éﬂnﬂ;'l- UMTS-FOD (WCDMA) x| 322 BE.D 100 2g] 1148 | 05 %®
¥ 512 6.3 180 123
i 315 65.3 7.2 1238
10012- | IEEE 80211k Wi 2.4 GHz (5551 % | 300 6E.3 182 187 | 1175 | #08%
CAs hihpa) -
Y | 324 E 191 1141
i Z | 284 BEB | 17.0 125.4
BTE"- GEMFOD [TOMA, GMSK) X | 213 o946 W/E .39 1455 T %
ks 28,76 36 278 142.9
: z | 1342 | Br2 | 240 156.8
mﬂ- GPRE-FDD (TDMA, GMSK, TH 0-1] X | 4518 o006 5.0 B.56 1110 =14 %
N 50,15 24.8 24.5 111.8
e Z | 2631 | sas | 289 1162
E&E?- GFRS-FDD (TDMA, GMSK, TN 0-1-2) x| sza7 a1 3.5 4,30 1217 21.4.%
¥ | av4n g0 224 122.2
e z | 1m0 B2 18,1 126.2
E’Elum | GPRS-FOO (TOMA. GMEI, THO-12-3} | X | pzog 9a3 23,7 355 | 1827 | =18% |
' Y| 76@8 | 996 | 219 1288
z | 1838 7.2 10,4 136.0
.;1: E&E’G COMAZ000 [1xEV-D0, 153.6 Kops) x| 427 880 183 | 422 | 1124 | 207 %
Y 4,20 68,1 183 110,56
z 447 5.1 17.6 1173
TO0ET- | GOMAZO00 {1aRT T, RC3) % | 333 85.4 180 | 247 | 1963 | 27 %
Cas |
¥ | arz | eez | 178 0EZ |
Z 378 64,6 173 82 |
10100- LTE-FOD (SC-FOMA, 1003 RE, 20 x B0 GT.0 183 B.AT 124.4 2%
CHB MHz, QPSK) 1|
¥ g2 | BT 19.4 1222
Z 6,41 669 TELY 130.9
10108- | L1E-TDD [SC-FOMA, 100% FB, 20 % | t0ez 767 256 028 | 1223 | 2T %
Cag MHz, CPSH) |
¥ | vor | res 6.2 1175
s 1027 | 738 24.5 126.9

Carificate Mo ES3-3323_Junia Page 4 of 12
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ES30VE- 5N.3323 June 12, 2013
10106~ | LTE-FOD [5G-FOMA, 100% RE, 10 % | 623 | ea7 | 1oz | S8R | 1243 | ©iaA%

CAB Mz, QPSK) |
[ Y | 849 6.9 194 1215
Z | ®as G6.7 18,1 1303
10161- LTE-TDD {SC-FDMA, 50% RB, 20MHz, | =% | 1040 76,1 5.4 228 1185 27 %
CAB QPSH)
¥ | I0ET 764 263 11318 B
i Ed 9.78 733 24.4 1231
10154- LTE-FOD {SC-FDMA, 0% RB, 10 MHz, | x 585 6.3 1.0 575 117 11.4%
CAR CFSK)
i L84 GE.4 18.2 1187
= F 604 BB.2 16.0 137.3
10965- LTE-FDD {SC-FOMA, 1 RB, 20 Wz, ® | 518 BT.5 188 | 873 1464 | #0975
CAB GPSK) |
| ¥ 516 ET.B 202 | 1461
| 2 4.7E B5.2 18.5 1104
0172- | LTE-TOD (SCFOMA, 1 RB, 20 MHz, % | 860 787 7 | 921 | 1285 | #£5%
CAB OPSK)
| ¥ | 1138 BAT 0.3 1310
| . | z | ®o1 73 | a8 1371
| 1175- | LTE-FOO (SC-FOMA, 1 RE, 10 MHz, x 514 .2 18 | b7z | 1430 | A%
CAB GPEK)
¥ 508 | &75 20,0 1402
| Z | 476 &2 188 110.6
10207- LTE-FOD (SC-FOMA, 50% RE, 20 MHz, | % | 618 &6h 181 GE1 18,1 HA%
AsA, QP ~
Ik 5 614 | GG 16.3 nr.2
Z 637 | esy 19.2 | 1an4

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
rnultiplled by the coverage factor k=2, which for a normal distribution comesponds lo & coverags
probability of approximately 95%.

* The uncerigintes of Momi, Y, Z do nof affect the £ leld uncerairty inske TEL (pas Pages 6 ard 7)
* Mumarical linsaeization paemaler ursersinty rol reguired,

Lincerlainty is delermined usng the mex, dewviaton lrom leear response apmlying rectangular dstriution and is exprassed for the sguanra of e
field value.

Cartilicate Mo: ES3-3323_Jun13 Fage Sof 12
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ES30W3- SM:3323 durne 13, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3323

Calibration Parameter Determined in Head Tissue Simulating Media

f(MHZ " Pgﬁﬁ:ﬁy' cm‘ﬂ:y ComE X | Comey | Convhz | Alpha | ?;THT ;"-Eﬂ']
750 4.9 0.88 B.57 B57 B57 | 037 | 165 | 2120%
838 415 | 0w 628 | 628 628 | 023 | 218 | £120%
00 41.5 097 | s 622 | 622 | o048 | 141 | +120%
1750 401 1.37 5.24 B.24 524 | os0 | 113 | 2120%
1000 40.0 140 | 504 5.04 504 | o051 | 148 | 2120%
1050 40.0 140 487 487 48T 080 | 117 | s120%
2300 30.5 187 4.78 476 476 | 054 | 152 | s120%
2450 382 1.80 448 448 448 0By | tad | s120%
2560 39.1 1.91 428 .28 428 | oso | 124 | z120%

© Frequency wicily of 2 100 Mkz anly applies Tor BASY w4 and higher (see Page Z), ske i is mericed o « 5 Wz The uncerainty is the RES
ol the ConyF uncertainly &t calibration frequency and the uncedaimy for thea indicatad equency nand

© At rsquencies below 2 GHz, the vty of Fssue paramenses (= and ] can be relaxsd ta 1 0% if iquid compemsatian fomus = applad o
meRsLrEd SAR walues. Al frequancies sbove 3 GHz the validity of tissue pararnelers (= end «) i meairicied to + 5% . The srcertainky i e RS of
tha ConvF uncarsnty for indicated tangal tissus paramedens:

Cerfificaie Mo: ES3-3323_Jun13 Paga G of 12
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ES30W3- SN:3323 Juna 12, 2072

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3323

callhm_t_lon Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity | Depth | Unct,
| f{MHz)® | Pormirtiviey " iSim) " ConvEX | ConvFY | ConyFZ | Alphz | {mm} {k=2|
750 55.5 086 | 645 6.45 645 D42 | 164 | =120%
a3s 55,2 0.87 B.39 £.30 6.39 088 | 137 | $120%
200 550 1.05 B.30 B.30 5.30 040 | 167 | 212.0%
1750 534 1489 | &5M 5.01 5.01 D65 | 1368 | 2120%
1000 53,4 152 477 477 477 DEO | 128 | 2120%
1850 553 1.52 4.85 4.46 4.86 pec | 147 | =120%
2300 528 1.8 4.51 4.51 451 080 | 123 | =120%
2450 527 195 | 431 431 1 431 | 0BO | 130 | =212.0% |
2550 526 209 4,23 425 | 423 [ ome| 108 | s120%

L, Frequency valicly of £ 100 MiHz anly applies for DASY v&.4 and highar (see Page 7), alse it 5 resircted o + 53 MHz. The uncerwsinty is the RSS
:.'ll tha ConvF uncestanty & cabbealion fnequency and the uncertainy for the mdicated fequency band

A frequencies bélow J Gz, the vabdity of issue parametars (pand o) can ba relaxad to + 10% # Iguid compansstion formuta s appied to
measuned SAR vahies. A1 raquancies abvres 3 GHE, the waldily of Sasws paramelers (s and o) & resircted 1o 2-5%. The uncertanty s the BSS of
the Comt uncertainty for indicaled tangat tissue paramaters

Cerilicate No: EZ3-3323_Junil Page 7 of 12
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ES30V3- BM:3323 June 12, 2043

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

g
L5}

e
fi} bl B
1

TITT

Frequency respanse (normalized)
=
TTTTr#TT
L ]
L]

1 1 | I | [ | L. A U i i1 i | R N R |
T 1
500 1000 1500 2000 2500 3GIL'.C'

f [MHz)
o i

Uncertainty of Frequency Response of E-field: £ 6.2% (k=2)

Carlicate Ne: ES5-3323 13 Page Bof 12
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ESIDNVG- BN:3323

Receiving Pattern (¢), 9 = 0°

Juna 12, 2013

=600 MHz, TEM =1800 MHz R22
= ‘. o na I?IP! i " ' i ne "'!I ba
24 1 ™ =
] - [ ] L] » i L] L]
Tat X ¥ 2 Tal x ' 4
(LA i
T b
E ||:|-f- t--?—-?'q-a.;_.'__n.*..‘ B o R S =1

Fool [
[ 1 |
0T et +008 Pz

Uncartainty of Axial Isotropy Assessment: 1 0.5% (k=2)

-
25T Mkz

Cerlificaie No: ES3-3323_Jn13 Pascpe 9.07 12
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EE3003= SN:3323 June 12, 2013

Dynamic Range f(SARcad)
(TEM call , f = 900 MHz)

Irpuit Sigreal [ui]

107 T2 1 e 1 g
SAR |midiem3)]
=] L}
net sompans At P A At

Uneortainty of Linoarity Acoocomont: & 0.8 (k=2)

Cerlfizale No: ES3-3323_Jun13 Page 100F12
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I1C ID: 1000W-DZ110 SAR Test Report - Appendix C - Misc

ES30v3- Eh:3323 Jume 12, 3013

Conversion Factor Assessment

1= 835 MHz WGLS RS (H_com) f= 1900 MHz WELS RZ2 (H_can)

] L]

Deviation from Isotropy in Liquid
Error (b, 8), f = 900 MHz

AN -NA -F -Nd N7 N0 N? N4 NAR NA 10
Uncertainty of Spherical Isolropy Assessment: + 2.6% (k=2}

Cartificate Mo: ES3-3323_Juni3 Pags 11 oi12
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ES30V1- EN:3323 Juns 12, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3323

Other Probe Parameters

Sengsor Mrrangement A Triangukar
Connectar Angle (7] = [ 28,7
Machanical Surface Detacion Mode N enabled
Optical Surface Detection Mode T disabled |
Probe Cverall Length - 337 mm |
Probe Body Diameter ~ 10mm |
Tip Length  10mm |
Tip Diarmeter T 4mm|
Probe Tip lo Sensor X Calibration Point 2 mm
| Probe Tip to Sensor ¥ Calibration Point 2 mm
| Probe Tip to Sensor 2 Callbration Fonl 2mm
Recommended Measurement Distance from Surace . ~ Zmm |

Ceartllicate No: ES3-3323_Juni3 Pape 12 of 12
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Calibration Laboratory of
Schmid & Partner
Engineering AG

5 Schweizarischer Kalibrierdienst
C Service suisse d'dtalonnage
Servizio avizzero di tarstura

Zoughausairasss 43, 8004 Zurich, Swizariand 5 Swiss Calibration Sarvica

Accredited by the Swiss Acredtalion Service [SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Servico is ore of the signataries 1o the EA

Multilateral Agreement for tha recognition of calibration certificates

ciert  Cetecom USA Cortificate Mo: EX3-3739_ Mari4
CALIBRATION CERTIFICATE |
Object 'EX3DV4 < SNIATIG

CaRbigon procedurs]s) A CAL-0.v8, OA TAL-{454, GA CAL-23.v5, A CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibration date: March 18,2044

Thiz calibration cerificate documents the racesoily (o natiansl standards, which realme she physical unis of maasurements (511
The measuraments and e unoatanties with confidence probabilty ane given on the following pages and are par of the cenificale

AR calibralions hava boan conduciad nthe closed laboratary faclity: ervironmant famperalune (22 + 31°C and humed gy = 70%,

Calibration Equiprent used (METE critcal for calibratian)

| Prmary Standands L Cal Dase (Cartificate Mo.) | Schedulad Calbration
Power metar E44198 | GEATZIIETA A 13 (o, 217-01733) | Apr-14
Power sensor E44124 M'r'dﬂ'_g_ﬂ_l]_’_!:l' Debsfipra 13 i, 2101723 Spr-14
Reference 3 dB Ananuator SHOEE0G4 (3] Dd-Apr-13 (Mo, 217017371 apr-14
Refarence 20 B Aterualos SN S5ITT [@0x) Oab-Apr-13 (Mo, 217-01738) Apr-14 |
| Refarenoe 30 dB Attenuaior SN, 36129 (300) Dod-Apr-13 (Mo, 37-01738) Apr-14 |
Refansce Probe ES30W2 BN 313 | 30-Dae-13 (Mo ES3-3013_Decldy Drec-14 I
DAE4 EN; Gl 13-Dac-13 (Mo AE4-B60_Dec1d) Dec-14
_Sacandary Slandaids i 4 ..mlgﬁ;ﬂ hissie) Srheduled Check
BF gsna[mar HFP 86430 LIS 36821001 700 ﬂwﬂ.ug-!'lﬁﬂnmusi_gr?aﬁ_eg-_f_a! I hoae check: Spe-16
Matwark Angiyzer HP 87535 UISITI005RE PE-Dol-01 {in house chock O01-13) | In howse check: Oel-14
Mima Funtion Signatun

Calkraied by: Jakon Hastraf) Labiiiaioey Techmisan 2(: i [./"'[-.__

b}
pproved by g Pakavic Technical Manager ﬂ gf

Issund: March 20, 20114
Thio calinration sorlficoto oholl Mol bo fproedused arsspl in ful wiShowt writcn approval of the lnborosary
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Calibration Laboratory of Schweizeriacher Kalibrierdionst
Schmid & Partner Servioe sulsse d'@alonnage

Engineering AG Sarvizie svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzar]and Swiss Calibration Sarvice
Accradiled by (e Swizd Accraditation Serdce (SA5] Accrediation No.: SCS 108
The Swiss Accreditation Sarvice is ore of the signatores to the EA
Muitilataral Agresman for the recognition of oalibration cartificates
Glossary:

TSL tissue simutating higuid

HNORMY, v, 2 sansitty in free space

ConvF sensitivity in TSL / NORMxy,z

[l =] diode compression poim

CF crest factor (1/duty_cyele) af the RF signal

AB G D modulstion deperdent linearization pararmaters

Palasization g rotation around probe axls

Polarization & 4 rotation around an axis that is in the plane noemal to probe axis (at messuremant canter),
e, &= 0is normal to probe axes

Connecior Angle infermation used in DASY system to algn probe sensor X fo the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommeanded Practice for Determining the Peak Spalial-Averaged Specific
Abscrption Rate (3AR) in the Human Head from Wireless Commumnications Devices: Measurement
Tachniques", Juns 2013

b} |EC 62208-1, "Procedurs o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proxEmity to the ear (freguency range of 200 MHz o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

»  NORMxyz Aszessed for E-field polarzation 8 = 0 (f <000 MHz in TEM-cal|; f > 1800 MHz: R22 waveguide),
NORNMx v,z are only iIntermediate values, ie., the uncerainties of NORM: v z does not affect the EZ fintd
uncerainty inside TSL (sea below ConviE),

o NORMxyz = NORIMx .2 * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 soffware versions tater than 4.2 The uncartainty of the frequency response is incleded
In the stated uncertainly of Gomer.

# DCPxyz: DCP are numercal linearization parameters assessed based on the data of power sweep with W
signal (no uncertainty required), DCP doas nol depand on fraquency nor media.

*  PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characterstics

¢ Axyr Beyz Cxpz Oxpr VRxwE A, B, C, D are numerical linearzation parameters assassed based on
the data of power sweep for spacific modulation signal, The parameters do not depend on frequency nor
media. VR is the maxdmum calibration range expressed in RMS voltage across the diods.

= ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature Transter
Standard for f = 800 MHz) and Inside waveguade using analytical fisld distributions bassd on powsr
measurements for f = 600 MHz The same selups are used for assessment of the parametars applied for
boundary compansaticn (alpha, depth) of which typecal uncertainty vaues are given. Thase parameless arg
used in DASY4 softwara to improvie probe accuracy closs 1o the boundary. The sansithvity in TSL coresponds
b NORM:, .z * ComvF whersby the uncertainty corresponds o that gven for ComeF. A frequency dependent
ConvF is usad in DASY version 4.4 and higher which allows: extending the validity from £ 50 MHz to £ 100
MHz.

*  Sphedcal izotropy (30 deviation from (solropy): in a fleld of low gradieds realized using a flat phantom
expozed by a patch antenna,

L Senswy Osel; The sensar offsat DCII'FEE‘FIDI'IGS o e offset of ViFial MESSUremeant Cemmer nom me prone [IFI
[on probe axis). Mo lolerance required.,

« Coanector Angle: The angle i asseseed uaing the information gained by determining the NORM (no
uncartainty reguired).

Certificabe Mo! EX3-3733_Marid Page 2 of 11
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EXIDV4 — SMe3T38 March 18, 2014

Probe EX3DV4

SN:3739

Manufactured: February 15, 2010
Calibrated: March 18, 2014

Calibrated for DASY/EASY Systems

[Mate: non-compatibie with DASYZ system|)
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EX30Vd- SN3TI9 March 18, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3739

‘ Sensor X | S-amw‘r Sensor Unc (k=2)
Marm (uivi{vim)’ )" 037 | 0.48 0.28 +10.1 %
DCP {my]" ] 1.5 101.8 107.6 ]

Modulation Calibration Parameters

[1]&] Communication System Hame A B c o VR Unc"
dB dBv Y di my [k=2}
] cwW X | oo 0o 10 000 | 1570 | $34%
¥ 0.0 0.0 1.0 157 ¢
F: 0.0 Do | 10 (]

The reported uncerainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corespends to a coverage
probability of approximately 85%.

J;Tfll.‘ uncariainties of Mo, ¥ 2 do nof aMtecl ke E-fisd unceriainty inside TSL (see Pages 5 a1d &)
L Hurnerical fnearzation paramater; unsamanty net recured

Urcanainty is determined using the max daviabon from Bnear response apphing rectangular distibution and = expressed for tha squane of tha
Feld value

Cenificate Mo EX3-3730_Marid Page4of 11
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EXIDNE— SM-aTaa March 18, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3739

Calibration Parameter Determined in Head Tissue Simulating Media

| | Relative Conductivity Dapth ™ Unct. |

| F(MHz)® | Permitiivity" (8im)" ComvFX | ConvF ¥ | ConvFZ | Alpha® |  (mm) (=2}
2450 39.2 1.80 7.23 7.22 7.23 0,39 078 | +120%
5200 36.0 4.68 5.04 5,04 5.04 .40 180 | +131%
5300 35.9 4.76 4,78 4.78 4.79 0,40 180 | #131%
5500 366 | 408 4,75 4.76 4.78 040 | 180 | £131%
GO0 155 507 4.51 4.51 4.51 040 1.60 £131%
BB0O 35.3 5237 4.59 459 | as0 0.40 180 | 1314 %

© Freguency validey of + 100 MMz only soplies for DASY whd and highss (soe Page 2. elss i is restricted to £ 80 MHz. The uncamainly is {he RES
ol tha CanvF uncertainty ot calbnation fregueancy snd the uncerainty for the indicated fregquency bamnd

" 1 freguencies befow 3 GHz, the validity of issus paramenars (x 6nd o] can be relased to 2 10% if quid comparaation Tormula e aoplisd to
macs e SAR values. A frequencies akowe 3 OHz. the validity of issus paremeters (= and =) 5 resiriced (o 2 5%, The uncertainty is the RSS o
the ComF uncananly for indicaled target 655U paramatans.

" dlphaDepth ara gefemmined during caltredon, SPEAS warrants Ihaf (he sernaining deviation due Lo the boundary affect alter compenisation is
always lass than + 1% far trequencies below 3 GHz and balaw + 2% for frequancies between 3-8 GHz al any distancae larger than half the probe b
diamehar from the boundary

Cartficate Mo: EX3-5739_Marid Page 5 of 11
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EX3DVA- SHaTI0 Blarch 18, 2044

DASY/EASY - Parameters of Probe; EX3DV4 - SN:3739

Calibration Parameter Determined in Body Tissue Simulating Media

Realative Conductivity Dapth © Unct.
| FiMHz]® | Permittivity " [&im) ConvF X | ConvFY | CorwFZ | alpha® |  [mm) {k=2)
2450 52.7 1,95 7.18 718 7.18 073 | 057 | £120%
5200 48.0 530 456 455 | aszs 045 | 190 | £131% |
5300 48.9 54z 4.35 435 4.35 045 | 180 | +131%
5500 48.6 565 | 400 4.00 4.00 050 | 180 | +131%
5600 48.5 577 5,85 3.85 .85 050 | 180 | +134%
5800 487 B.00 408 | 408 408 | oso | 1m0 | =134

" Freguancy validity of = 100 MHz anly spplies for DASY wa 4 and highar {see Pags 1), else il ks meiriciad ta = 50 MHz, The uncerdainty is the BSS
of the CarwF uncertaity at cafbration frequency and the uncertainty for Ma Indicated fraguency band

* AL frequancies bedow 3 GHE. the wlidity of Ss508 pArametss (r and o) can be rboed to + 0% I iguid compsnaatian Farmut i applied o
meRsured SAR values. A frecuancies above 3 GHe, the walidity of tssue parameters & and o) is realricied ta £ 5% The uncertanty 5 e RSS of
the Come® uncerainly for incicated tarpel lissue peramalens

" AdphaiDapth are datermined during calbration. SPEAG wamant: Mal e rimaining deviaion due o tha boundery Bfes il camprnsation is
ahways less than £ 1% for fraguancies bdow 1 GHz and helow + 2% for requencies betamen 3-8 GHz at any distsnce taagar fan hall e proba tip
diametar from tha boundary.

Caortficate No: EX3-3733_Marid Page & of 11
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EX30W4- SN:3730 Barch 1B, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

1.4

12

(BN TE==te on]

Frequency response (normalized)
=
1
]
b
|
L
|

o 50 1000 1800 2000 2500 2000
£ [MHz)

v R

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Cerilicale Mo: EXS-3739_Mari4 Page 7 of 11
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EX30Wa- 5N:3T30 Mdarch 18, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22

- (1]

LS # e e LY # a
na na [ 23, 04 0 oa
' [
' :
Fr-] 7 o 11
= o o sivey
L] L] ] L] [ [ ]
Toi =Y L) i Tat * %3 7

r 1 T T
=150 [i1] Al a

Fioll 7]

e - 1
1"l"'l7|'IJ-|: Gl’.fﬁll: 1 BT Tz T TH:

Uncertainty of Axial Isotropy Assessment: £ 1.5% (k=2)

50 100 150

Cartificata Mo: EX3-3738_Marid Page 8 of 11
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EX3DW4— SN:3730

Dynamic Range f(SAR}eaq)

(TEM cell , fouu= 1900 MHz)

S,
2
2
=1
:..'. H— M ! ---EI i i |
qo 102 101 1 10 102 16
SAR [mNcm3)
* [®]
ot compenssted compermsated
o
1m
s Y
= =
-
) - bl EREE i
103 h i 1] 1M 01 102 102
SAR [mWWiemd]
*] -
nck comparaatas campensated

Uncertainty of Linearity Azsesement: £ 0.6% (k=3)

Carfficate No: EX3-3730_Mari4 Page 9 of 11
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EX3ICV4- 5H3T29 Merch 18, 2014

Conversion Factor Assessment

f = 2450 MHz WE_S R22 (H_comf) f= 2450 MHz WELS R22 (M_comd)
i
6 By
E = .'-uI| E . l,
17\ 2
in 15
n ! s |
5-5 = o L3 -
'}.-."""I,_I_ e 1"2.;'“ 1 illl ‘;"':u-.'I né_u._;; - I |:.I :I:!“.ﬂﬂ L ;I.; ‘_“_ ;_"_:u
e =B T ot T
Deviation from Isotropy in Liquid
Error (4, 3), f =900 MHz

-0 0B H8 B4 N3 A8 D2 04 08 08 10
Uneertainty of Spherical Isotropy Assessment: ® 2.6% (k=2)

Certificate Mo: EX3-3733_Marid Page 10 af 11
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EX3DNVA— SN:AT30 March 18, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3739

Other Probe Parameters

[ Bensor Arrangemeant Trianguar |
Conmactar Angle (7] -127.8
Machanical Surface Detection Mode enabled
Opfical Surface Detaction Modz disabled
Probe Overall Length 337 mm

“Probe Body Diamater 10mm
Tip Length 9 mm
Tip Diamsatar 2.5 mm
Probe Tip in Sensor X Galibration Point . 1mm |
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensar Z Calibraton Point 1T mm |

| Recommended Measurement Distance from Surace Zmm |

Cerlificate Moo EX3-37358_Mart4 Piage 11.0f 11
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Calibration Laboratory of P ac brex Kalth rieedbonat
Schmid & Partner = g Eww:uhui:ul:maqu
Enginearing AG - : iz svizzero di -]
Zdlulnhng-:um:u: E! B002 Zunich, Switzerland ﬁ;’: 5 :rmmhw-m B:h::
Apcrediad by the Swhs Accreditalian Sandsa (SHES) Acoreditation No,: 5C5 108

The Swiss Accreditation Service is one of e signataries to the B4
Multilaboral Agreemant for the recognition of calibration cortiflcates

cienr  Cetecom USA Certiticata No: EX3-3771_Jun13
CALIBERATION CERTIFICATE |
CIbjuct EXA0DVY - SN:aTT1 |
Caibeation procese(s} ‘OA CAL-01.v8, QA CAL-14.v3, QA CAL-23 vd, QA CAL-25 w4

Calibration procedure for dosimetric E-field probes

Gadibration dats dune 14,2043

Thig cafibralion cetificale documents the traceatdity 10 nalionsl Mandands. which resfize the physical urits of measuramenls (31,
Tha measuremanis and the uncananiies wih corfitence probability are gven an e folowirg pages and ane perl of the cerificale

Ad calibratians bave bien concuctad in the closed laboratory facility: sraranmant sempanatura (72 + 31°C and hmidiy < T0%

Calitwatian Equipmern used (METE criical for caliiratian)

Frimary Standars [[¥] Cal Daie {Conficale No | Sehatubed Cabtration
Prower meler E447288 GELIIIIETS Qd-Apr-13 |Ma. 21741753} Apr-44.

_IF_"_LH BErTEar Edd124 | Med14 88087 C-A0r-13 M. 21 7-01733) Apr-1d

_Raterence 3 08 Altenualor EH: E5DE4 {30) O&-Apr-13 (Mo, 21701757} Bprit4
Raferenca 20 dB Allanuab SH: ZERTT (20w | Ci-Agpr-13 { Mo, 217-01755) Apr.1d —
Raferencs EG_d__E.l'\.HEi_'IIJIhT SN S86125% a0 H-fpr-13 (Ma, T17401735| Apr-14d

 Rafarenca Probe ESIVE SM: 3013 28-Dec-12 (Wo. ES3-3013_DaclZ) Diz-13
DAES SN B8O #1-Jan-13 [No. DAEA-RED_Jan13| Jere1d
Secondany Stenderis o Chech Date {in housa) [ii-
RE gunesator HP BESRE USIEAZU0ITIO 4-hisg B0 fir ouse check Aor-13) Ireis eheck: Ape1E
Metwaork Anatyzer HF ETS3E LIG3T390565 18-Oct-1 ¢in house check Oc-12) | hoee check: 013

Pame Funcion Sigrature

>

GEEIR g N

Apsoved by Hath FoRavi: Techrical Managar ,,,éaf'_? ;ﬁg— |

Eswed: Juna 15, 2013 ‘

Canbeatad by Israie El-blaoog Labortory Tedhnisan

| This caiibrabien carificale shal not be reprecuced exceod in Tull without willer apcroval of the leboeatary,

Cerificate ho! EX3-3771_Jun13 Fage 1 of 11
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Calibration Laboratory of

! Schweizerischer Kalibrierdienss
Schmid & Partner Sorvice sulsss d'élalonnage
Enginearing AG Survitin svizzers di taratura

Zeughausstrasse 42, A004 Turich, Switzeriand Bwiss Calibrafion Servics

Accrediiad by e Swiss Actraditation Sarvice [SA5) Accreditation Ne.; SCS 108
The: Swiss Accreditation Service is ane of the signatones fo the EA
Multilataral Agreament for the recognition of callbration cenificates

Glossary:

TsL tissue simulating liquid

NORMxy.Z sansilivity in free space

ConvF sansitivity in TEL / NORMx, vz

OCcP diode compression point

CF crest factor (iduty_cycle) of the RF sigmal

ABCLD madulation dependent Fnearization parametians

Polarzation ¢ q rotation around probe axis

Pelarization & 8 ratation around an axis that is in the plans normal to probe axls (at measurement center),

ie. 8 =0 is nommal fo probe axis

Calibration is Performed According to the Fallowing Standards:

a} IEEE Std 1528-2003, "|EEE Recormmended Practice for Determining the Peak Spatial-fveraged Specific
Absorption Rate (SAR) In the Hurman Head Tram Wireless Communications Devices: Measurament
Tachniques”, December 2003

bl IEC 62208-1, "Procedure to measure the Specific Absarption Rate (SAR) for hand-held devices used in close
praximity to the ear (frequency rangs of 300 MH2 to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

= MORMx, .z Assessed for E-field polarization 4 = 0 [{ < %00 MHz in TEM-celf; > 1800 MHz: R22 waveguide).
MORMz, v,z are only intermediale values, |.a., the uneertaintias of NORM:, vz does not affect the E7-fiekd
uncertainty inside TSL (see balow ComeF).

+  NORM{flxy.z = NORMx,y.2 * frequency_response (ses Frequency Response Chart), This inearization is
implemented in DASY4 software versions later than 4.2. The unceramnty of the frequency respanse is includad
in the stated uncertainty of ConvF

+  DCPxyz DCP are numerical linearization parameters assessed based an the dala of powar sweep with CW
signal (mo uncerainty required). DCP dosa not depend on frequancy nor media

+ PAR:PAR is the Paak to Average Ratio thal is not calibrated but determined based on the signal
characienstics

*  Axyz By Oz Oxyz VAX 2 A 8, C, D are numerical fnearization parameters sssessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
madia. VR is the maximum calration range expressad in RMS voltage across the diode.

= Convi and Boundary Effect Paramatars: Aszessed in flat phantom using E-field (o Temperature Transfar
Standard for 1 < 800 MHz) and inside waveguide using anzhvical field distributions based on power
measuremens for f = 800 MHz, The same sefups are used for sssessment of the paramaters appliad for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These perameters ane
used in DASY4 softwars 1o improve prabe accuracy chose to the boundary. The sensitivity in TSL comespands
o NORRx, .z * ComF whereby the uncertainty conespands {o that given for ConwE. & frequency dependent
ConvF is used in DASY wversion £.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

= Sphencal [oiropy (30 dewation from isolopy): in a fisld of low gradients realized uging a fiat phantom
exposed by a patch antenna

* Sensor Offset The sensor offset comesponds fo the offset of vinual measurement center frorm the probe tp
[on probe avis). ke tolerance required.

Cenificabe No: EX33771_Juntd Fage 2.of 11
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EX30V4 — 5M:3771 June 14, 313

Probe EX3DV4

SN:3771

Manufactured;  March 29, 2011
Calibrated: June 14, 2013

Calibrated for DASY/EASY Systems

[Mote: non-compatible with CASY 2 systaml)

Cerificate Mo: EX3-37T1_Juni3 Paga 3of 11
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EX30Na— SM-2TT dune 14, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3771

Basic Calibration Parameters

Sansor X ; Sansor ¥ Songor Z Unc (=2}
| Mexrm (Vi imy ™" 0.58 050 .58 = 1u.1_=!T|
[ OCP (mv)” 085 100.7 554 1
Modulation Calibration Parameters
[]15) Communication System Neme [ A B c ) VR Ling™
_ dB | dEvi a8 m (k=2
L3 oW x| oo 00 | 10 | 0a0 | wWel | #23%
¥ 0.0 0.0 1.0 169.7 =5
| _ z 0.0 00 1.0 173.8
10062~ | IEEE BOZ.17a/ WIFI 5 GHz [OFDM, 6 ¥ | 1oz .8 215 | B3B8 | 1280 | =25%
CAA | Mbps) _ .
| Y| 1043 | 638 | 222 1352
1 2| w4z | 881 | T 134

| The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

* The urcestarmias of Mo, ¥, 2 da net affect the EL S uncam gty maide TSL (sen Pages § ard )
¥ Wusmerical linearation parametar uncertainty not reouires
¥ Uncananty i detarmingd using the max. devistion from finear respanas applying reglangular detribution and is expressed tor the squars of the

finlil waiue

Corlificats Mo: EX3-3771_Junl3 Page 4 af 11
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EX3DVa- BM:a771 Juna 14, 2013

DASY/EASY - Parameters of Probe; EX3DV4 - SN:3771

Calibration Parameter Determined in Head Tissue Simulating Media

| Relative | Conductivity Depth | Unct

T(MHz)® | Permittivity” iSm) © ConvEX | ConvE¥ | ComvFZ | Algha | [mm) {le=2)
5200 | 360 466 522 | 522 | 522 | 030 | 180 | 131w
5300 358 476 458 4.9 499 | 030 | 180 | #1341 %
5500 358 4,56 4.88 4.88 485 | 030 | 180 | 2131 %
5600 355 5.07 479 470 479 030 | 180 | s131%
SEDO 353 5.27 4 56 4.56 456 D40 | 1m0 [ s+131%

© Fraquency vakdity of £ 100 Mz only appiles for DASY wé.4 anc kigher jsee Page 2. alse it i3 restricted to < 50 MHz The uncersinty is the RS
of the ConvF uncertanty. af caliBrsion fequercy and the uncerainty for the irdicated fregusncy bend.

" &t fraquancien baow 3 GHe, the vaidily of tissus parsmeatens (¢ and o} can be relosed t £ 10% ¥ Rouo compensaton femuts i appied b
frgsiaed SAR vahues. At fraquercles above 3 GH, the validity of tssue parmeters (x 8nd o) {6 resticied ba & £5%. The uncerrinty s the RSS of
e Canuf urtarainty for indicated targed tissus peramaterns,

Cetificate No: EX3-3TT1_Aam13 Page 5af 11



FCC ID: 02Z-DZ110
IC ID: 1000W-DZ110 SAR Test Report - Appendix C - Misc Page 78 of 94

EX30Wa- BM:3TT1 June 14, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3771

Calibration Parameter Determined in Body Tizsue Simulating Media

¢ | Relative | Conductivity [ Bopth linet.
_f{MHz)" | Permittivity’ |  (Gim]" ComFX | ComvFY | ConwFZ | Alpha {mim) =2} |
5200 49.0 530 4.59 4.50 4,55 0.40 1.80 +131%
5300 489 542 4.45 4.45 4.46 0.40 1.80 131 %
5500 488 5.65 | 408 4.06 4.06 0,45 1.50 1311 %
5600 | 435 5.77 3.98 3.96 3,96 .40 1.80 + 134 %
| SE00 | 48.2 600 [ 427 4.27 4.27 .25 1.90 | #1341 %

" Frequency vally of + 100 Mb anty anpiias for DASY w4 4 snd higher [sse Page 2), sis it is restricsad b % 5¢ MHE. The uncersinty & the RSS
of the ConuF uncertsinty gt callbralion freguency and the uncartaingy far the indicated frequency band.

" at raquancies below 3 GHE the validiy af tiasus paremalers [c and o) can be reloed 0+ 0% iF liquid pempansation formula @ spaled 1o
meaaured SAR values. A fraguencies abovs 3 GHz, the validty of lissue paramaters (s and o) & reslicted 1o = 5%, The uncerainty is the RSS af
the ConuF uncentsingy Sar indicotad terget s paramsens
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EX30NE= SN:AFT1 June 14, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

T e PP LT TTT

1.0 e 2 ey | i F.

Frequancy response [narmalized)

v o

0.5

05 [ i iz [ | | [ | I I S |
1 T I !
o =00 1000 1500 2000 2500 30M
f [MHz]

& Rz

Uncertalnty of Frequency Response of E-field: £ 6.3% (k=3
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EXCIDA4- SM:37T1

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22
i T Cay o u-_1 " oa e ¥ :I.:“.. 17, 04 ap e
Tek : "'r : ol : "-'

in
T |¢'—|—f—|—

Jume 14, 2013

=y i
- i i
I e T O e L o e e i
5 i | i
] 84— &
C M= =] L Y L = T 1
¥ 10 2 1 =] 11 a0
= Ral [7] 2y
L »
10 Wk a(%—; 1207 Tz #5000 MHz

Uneertainty of Axial lsotropy Assessment: & 0.5% (k=2)
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EX30V4A- BN:3TT1 Jure 14, 2013

Dynamic Range f(SARead)
(TEM cell , f= 900 MHz)

2
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5
(=8
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1 10
FAR [miicm3]
| ]
mat compensarted compensaled
[+
1= 4
g il e
P e o 2
I L= 1 JE
oL e it
102 10 10 101 108 10
SAR [minierm3)
| [w]
nek compeERies compesmaten

Uncertainty of Linearity Assesament: * 0.6% (k=2)

Gartificate Mo EX3-3771_Jun13 FPage 9 of 11



E m
FCCID: 02Z-DZ110

IC ID: 1000W-DZ110 SAR Test Report - Appendix C - Misc Page 82 of 94

EX30n4-- SN:aTT

dune 14, 3013
Conversion Factor Assessment
T= 5200 MHz WGLS R5E (H_comF)-5C5 = 50D MHz WGELS RSE (H_con)-SC5
00 a0
- gt
o, »
&
Lor A
sy
- | .
e
“ e :
[ M o e MR TR S 15 5 SRS
L) ] L ] .|:|-|'| a ik .|r| 1 &£ o e § i L} i |.':-:|"| hrd 14 L is x
IU+H.‘- "%ﬂl -I'\I'Eh_;# nl{_.nl

Deviation from Isotropy in Liguid
Error {4, 8), f = 900 MHz

-0 -08 -08 -04 02 00 92 04 05 OB 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2
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EX30VA— Sh:3TTY June 14, 2093

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3771

Other Probe Parameters

Sensor Arrangement “Trianguiar

| Connectar Angla 1) BR,7
Mechanical Surface Detection Mode I enabled
Oplical Surface Detectlion Mods : disabied

| Probe Overall Lengih 337 mm |
Probe Body Diameler = 10 mm |
Tip Langth - 9 mm |
Tp_-lfll-iémeter Z5mm |
“Probe Tip ta Sensor X Calibration Pont ' 1 mm |
Probe Tip to Sensor 7 Calibrafion Poini Tmm
Probe Tip lo Sensor 2 Gallbration Point 1 mm
Recommended Measuremend Distance from Surface 2mm

Certificate No; EX3-3771_Junt3 Page 11 of 11
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Calibration Laboratory of Schwalzarischar Kallbrisrdianst
Schmid & Partner Service sulsse détalonnage

Engineering AG Sarvizio svizzers i taratura
Zoughausstrassa 43, B4 Turich, Bwizerand Swiss Calfbration Service
Accradited by the Swiss Accrediaton Sevice (SA5) Accreditation No.: SCS 108
The Swiss Accroditation Sereice is ore of the signatomkes to the EA
Meailatenal Ag 1 For the recognition of catibration cortificates
ceent  Cetecom USA Certificatn Ne: EX3-3771_Marid
CALIBRATION CERTIFICATE
Oject EX30N4 - SN:ATT
Calibration pracadursis) A 'I_:AL;'O‘I.‘EE, QA AL w4, A CAL-23.05, OA CAL-25%6

Calibration precedure for dosimetric E-fiald probes

Caliraiicn dabs March 18, 2014

This caibralion cerificale documes the racaahifty o natiorsl standands, wnich reakze ha phygical unils of measisemants {SHL
The maasuremsnis and the uncerainties with canlidencs prabability ane ghven on he laliowing pages and are part of the cenficata

Al calibrations hava boan conductad inthe closed Isboraory taclily: envirenment lemperatuse (22 £ 37°C and humidiy = 0%

Calibration Equipmeant u=ad (MATE criti=t dor calbration)

Faimary Szandards 10 28] Data (Cetilicans MNo.) Scheduled Calisralion
Prorwear meter E43158 GHA2UIETS -Apr-13 (N0, T17-01733) Apr-14
Prorepesr smnsor E44124 R 1 455087 Qe-Apr-13 (Mo, F1T-01733) Apr-14
Referance 3 4B ABsnusiar Shi: 58054 (3c) D-Apr-13 (Ma. $17-01737) Apr-14
Refarance 20 48 Atlenualor SN: 36277 (20w} D8 hpr- 13 (o 701728 apr-44
Fefanance 50 dB Atlenualo S 36128 (30b) Ouahiprs 13 (Mo, 31701 738) Apr-14
Figfaranca Probs ES30VE SM 3013 30-Oec-13 (Mo, ES1MMI_ Dectd) Diec-14
DAE4 SN: 360 13-Dieie-13 (Mo DAMEL-BEE Dacyd) Diae. 14
Secordary Slandards 1] Check Date in housa) Schaduled Check
RF g ¢ MP A8 LES3SZUN T 4-Purg- 5 (i NowsE check Apr-13] In Nowse chick: Apr-16 |
Matwor Anagyzer HF ATB3E LEE3ram0ses 18-Cct-0r1 {in houss check Ocf-13) In howes check: Ool-14
Name Funzton Sapnature
Calfrated by Jann kastrall Labosatory Tachician ['__'_r_ [\_ﬁ,
& e o el
Approved fy: Kelj Poknic Techncal Managar e T

__,_,.-4‘:_-':#1'_—- e

Issued March 20, 2014

This caibration camfcale snall nal be neproduced sncenl in ful withaul wiilben sponovs of The Eboralory
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Esughaussirasse 43, 8004 Zurich, Swtzerdand

Sichwaizerischer Kalibrierdienst
Service suisse détalomnege
Sarvizio sviceero df taratura
Ewiss Calibratlon Barvice

Aroreditad by the Swize Actrediaton Ssrvice (SA5) Becraditalion Mo SCS 108
Tha Swiss Accreditation Service is ono of the signalodes to the EA
Multilatoral Agreamant for the recognition of calibration certificates

Glossary:

TSL tizsue smulating Bquid

NORMx Y = sensitivty in free space

Com# sansitivky in TSL / NORM:x y 2

DCP diode comprassion point

CF wrest factor (1/duty_cycée) of the RF signal

ABCD modulafion dependent lineanzation paramebers

Potarizaticn ¢ p rodation around probe axis

Polarizaticn & & rotaticn around an axis that is in the plane normal to probe axis (a1 measurement cenfer),
e, & =0is narmal to probe axis

Connectar Angle mfarmafion used in DASY system lo align probe sansor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Detarmining he Paak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicetions Devices: Measuremant
Technigues”, June 2013

b) IEC 62209-1, "Procadure o measure the Specic Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz 1o 3 GHz)", Fetruary 2005

Methods Applied and Interpretation of Parameters:
= NORMx .z Assessed for E-field polarization 8 = 0 (f = 800 MHz in TEM-cell; £ > 1800 MHz: R22 waveguide),
HORMx, vz are only Intermediate values, e, the uncerainties of NORMa, v,z does not alfect the E*-figld
uncerainty inside TSL (zea below ConviF),

*  NORMfxyz = NORMxy 2 * frequency_response (see Frequency Respanse Chart). This inearization is
implemented in DASY4 software versions later than 4.2 The uncerlainty of the frequency response is included
in the stated uncerainty of ComvF.

»  DOPxy.z DCP are numencal linearlzation parameters assessed based on the data of power sweep with CW
signal {no uncartainty required). DCP does nal depend on frequency ror media.

« PAR:PAR is the Peak tc Average Ratio thal is not calibrated bat detemined based an the signal
characteristics

o AxpE Bxp2 Cepz Drpz VRxy.z A B, C, O are numerical lineaskation parameters assessed based on
the data of power sweep for specific modulation aignal, The parameters do not depend on frequency nor
meadia, VIR g the maximum calibration range expressed in RMS voltage across the diode,

¢ ConvF and Boundary Efiect Parameters: Assessed in fNat phantom wsing E-fsld (or Temperature Transfer
Standard for { < B00 MHz) and inside waveguide using anahytical field fstributions based on power
measuremants for f = B0D MHz. The same satups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typécal uncertainty valies are given. These paramelers an
used in DASY4 software to improve probe sccuracy cloae fo the boundary, The sensithity in TSL corresponds
to NORAMy,p, 2 * ConulF wheraby the uncerainty coresponds 1o that given for ConvF. A frequancy depandant
ConvF is usad In DASY version 4.4 and higher which allows extanding the validity from £ 50 MHz 1o £ 100
MHz,

+  Sphencal lsatropy (30 deviation from izotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

= Bengor Offeetl The earesr offee corresponde to tho offoct of vidual monouromont oontor from tho probe o
[on probe axiz), Mo tolerance required

= Connector Angle: The angle is assessed using the information gained by determining tha NORM (no
uncerlainty required),

Corlificate Mo: EX3-3771_Mar14 Page 2 of 11



w-QM ™
FCCID: 02Z-DZ110

IC ID: 1000W-DZ110 SAR Test Report - Appendix C - Misc Page 86 of 94

EX3DVE - SN:ATT March 18, 2014

Probe EX3DV4

SN:3771

Manufactured: March 29, 2011
Calibrated: March 18, 2014

Calibrated for DASY/EASY Systems
(Mote: non-compatible with DASYZ system!)
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EXIOW4- SM-37T1 March 18, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3771

Basic Calibration Parameters

Sensor X Bensor ¥ Sansor 2 Une (k=2}
Marm [pviim)y .58 .58 0.58 100 %
OGP (mv)” 96.0 09.4 4.0
Modulation Calibration Parameters
oD | Communication System Nama A | B C o VR Une"
dB | dByvuy B my (k=)
0 | o X | o0 0.0 10| 000 | 1506 | *35%
¥ | om 0.0 10 154.3
| Z 0.0 oo | 1o 153.8

The reported uncertainty of measurement is stated as the stancard uncertainty of measurement
mulliplied by the coverage facter k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

° The uncerlmirses of Mo, ¥.Z da ned alfect the E%-fiekl uncertsinty ingide TSL jsse Pages 6§ and B)
® Mumarnical linearzation paramatan; uncerainly ral requined.

* Uinceriginly i4 tetbermined usng the max. desialion fioe nesr response applyng reciangular defibulion ard & expressad for the sguans of tha
tiald vedus

Cariflicate No, EX3-3771_Marid Fage 4 of 11
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EXA0W4— SM:-37T1 March 18, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3771

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity [ Dapth ™ Unet.
TiMHz}" | Parmittivity" (Sim)" ComvF X | ConvFY | ConvFZ | Alpha® |  {mm} k=2)
2450 9.2 1.80 I 7.21 T.24 7.21 0.31 .58 +12.0%
5200 36.0 4 66 5.02 502 5.02 040 1.80 £13.1% |
5300 355 476 4,86 4.86 4.86 040 180 | +13.1% |
5500 35.6 4.96 4.73 4.73 4.73 0.40 180 | +131%
5600 355 5.07 4.53 4.53 4.53 040 180 | £131%
| ssoo 3653 5.27 asr | 457 4.57 040 | 180 | £131%

© Frequency validiy af # 100 MHz only soplies for DAY w4.4 and highar {ses Page 2), else i is westician 1+ 50 MHz, The uncedainty is the RSS
of tha ComF uncertanty at caliinmion fguency and the unoertainty for tha indicated Treguensy bard.

" Al frequoncias boiow 3 GHz, the validiy of fissus parmmaters (s 6nd o} can be rlesed 10 £ 10% It Iqukd compensssion famuls i aaplied b
measUrad SAR valugs. Al Trsquencies sove 3 GH2, the validiy of tissue paramatars (¢ and @) & reaivicbsd o 4 5% The uncerainty s tha RES of
tha CanvF uncartarty for indicated iarget bssue paramabars

" AlpraDepih are cetemined during caitrason, SPEAG warranis thal the remaning devialion due ta the boundary affect aller com pensation &
alwanys ks than 4+ 1% dor froquencses Balow 3 GHe and below £ 2% for frequencies bebween 348 GHz at any distance larger than hal 1he pobe fia
diameler from the bewndary,

Cerlificale Mo EX3-3771_Mart4 Page 5af 11
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EX30NE- SMETTY March 1B, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3771

Calibration Parameter Determined in Body Tissue Simulating Media

| i Falativa | Conductivity o | Depth oy Unct.

| TiMHz) Parmittivity {Sim) ConvF X | ComvFY | ComvFZ | Alpha {rmim) {k=2)
2450 g27 1.05 7. 7.21 7.21 0.70 061 +12.0%

- E200 49.0 .30 472 4.72 4.72 0,40 1.90 £13.1%
5300 48.9 542 4.53 4,53 4.53 0.40 1.84 131 %

| 5500 48.6 5.65 4,24 4,24 4.74 0.40 1.90 +13.1 %

| SE00 4B.5 577 3.06 3.96 396 0.50 1.00 £13.1%

| 5H00 4B.2 6.00 4.25 4,25 4,25 0.50 1.80 £131% |

£ Fraquency validity of = 100 MHz oréy sapliss Tor DASY w44 and mghen (506 Paga 2), else il is resirictad ba + 80 MHz The uncerisinty i the RSS
ot tha GonvF uncertandy 8l calibration fraouanoy and the uncedainty for the indicated fraquency band

" At Irecuencies below 3 Gz, tha validly of lissue parameters (e ad o] can be seled o+ 10% if liquid compersation formaula i apofisd 1o
miasuned SAR values. Al Trequencies axove 3 GHE. the validity of lissue paramebens {c and o] s restriched 1o+ 5%, Tha uncertarnty & Be RSS of
the Comd uncartainty for indicated Lamget Ssaue L

" Alphaiiepth are datermined durng calration. SPEAG warmants that tha remaining desiation dus ta the boundary affect after compansation s
Alwayh lees Ihan 2 13 for frequencies bilow 3 GHz and bakow 2 0% for frequencies becwosn 3-6 GHE al any distance larger than half the probs Tip
diamedar fom the boundary.

Canificale Mo: EX3-3771_Mari4 Page & ol 11
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EXIDVa— BMETTH March 16, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normakized)
a
I
]

oy

0 500 1000 1500 2000 2500 3000
f MHz]

- -

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Cartificata Mo; EX3-3771_Marid Papge T of 11



L’ m
FCCID: 02Z-DZ110

IC ID: 1000W-DZ110 SAR Test Report - Appendix C - Misc Page 91 of 94

EXADNVA- SM:ATTY March 18, 2014

Receiving Pattern (¢), 9 = 0°

=600 NMHz, TEM =1800 MHz,R22
y ki ":-1 :1.\. LT 'nln- I . H % 01, 04 :.,; "Im
% L] X i —
Tat x ¥ Z Tot : : _:

L = = L S S PSP ST SR WSS S P

Error [48]

-1 -1 .‘:IE |Il ‘i-l .|-=
" [= [H|
-rF,"L'I}A:_ E-_#i: |A.T!TI',|1H_- 2500 Wiz

Urcertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EXIDV4- SHATT Masch 18, 2014
Dynamic Range f(SARyead)
(TEM cell , fuuw= 1900 MHz)
3
z
z
£

Z oty PR 1 i

107 0 1ot

1
SAR [mWiema3]

not compensated campersated

1 1 T
103 102 1ort 100 gl 102 109
S8R [mWWiema] -
L] e
et compansated compasated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX30VE- SNITTY March 18, 2014

Conversion Factor Assessment

= 2450 MHz WELS R22 [H_comF) 1= 2450 MHz WOLS R22 (M_conF)
@ T
w©
an
-
ER =
-y } iR
g o -
: L
et b
E .
T T e o S T s 1. B2 | O A S S W DU S R A ar et e
B n L] I:lu i = m EL] 4z l in L] g.ﬂ -] u = i
slm=) i
] ¥ . e

Deviation from Isotropy in Liquid
Error (8, &), f =900 MHz

=10 -8 04 04 -02 00 D02 04 D08 OB 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SM:3TT1 March 18, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3771

Other Probe Parameters

Sensor Arrangemant Triangular
Connecior Angle 7} 7.8
[ Mechanical Surface Detection Mode emabiad |
" Optical Surface Deteclion Mods disabied
Probe Crverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length S mm
Tip Diameder 2.5
Frobe Tip to Sensor X Callbraton Point 1 mm
Prob Tip to Sensor ¥ Calibration Pednt 1 mm
Probe T to Sensor £ Callbeation Paoint | 1 mm
Recommanded Measuremenl Distance from Surface 2 mm

Certificate No: EX3-3T71_Mar14 Page 11.af 11



