HCT

Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

Bl Validation Data (5.8 GHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.3 T
Test Date: Jun. 20, 2012

DUT: Dipole 5GHz; Type: D5000V2; Serial: D5000V2 — SN:1107

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1 ‘

Medium parameters used: f = 5800 MHz; ¢ = 6.06 mho/m; e = 46.4; p = 1000 kg/m°

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(3.75, 3.75, 3.75); Calibrated: 2011-07-25

- Sensor-Surface: 4mm (Mechanical Surface Detection)Sensor-Surface: 2mm (Mechanical Surface Detection)
- Electronics: DAE3 Sn466; Calibrated: 2012-02-21

- Phantom: 800/900 Phantom; Type: SAM

Validation 5800MHz/Area Scan (71x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 8.71 mW/g

Validation 5800MHz/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 35.6 V/m; Power Drift = -0.042 dB

Peak SAR (extrapolated) = 34.7 W/kg

SAR(1 g) = 7.69 mW/g; SAR(10 g) = 2.13 mW/g

Maximum value of SAR (measured) = 16.6 mW/g
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0 dB = 16.6mW/g
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

B Dielectric Parameter (835 MHz Head)

Title P9090
SubTitle CDMAR835(Head)
Test Date Jun. 4, 2012
Frequency e' e"
800000000.0000 43.6432 19.0685
805000000.0000 43.5887 19.0454
810000000.0000 43.4930 19.0451
815000000.0000 43.4641 19.0476
820000000.0000 43.3702 19.0259
825000000.0000 43.2925 19.0374
830000000.0000 43.2356 19.0429
835000000.0000 43.1963 19.0328
840000000.0000 43.1059 19.0064
845000000.0000 43.0404 19.0254
850000000.0000 42.9504 19.0101
855000000.0000 42.9352 18.9989
860000000.0000 42 .8465 18.9634
865000000.0000 42.8082 18.9902
870000000.0000 42.7520 18.9712
875000000.0000 42.6325 18.9411
880000000.0000 42.6345 18.9407
885000000.0000 42 .5464 18.9072
890000000.0000 42.5142 18.9223
895000000.0000 42.4509 18.8820
900000000.0000 42.4018 18.8528
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HCT
Report No.:

HCTA1206FS04 FCCID: JYCP9090 Date of Issue: Jul. 10, 2012
M Dielectric Parameter (835 MHz Body)
Title P9090
SubTitle CDMA 850(Body)
Test Date Jun. 4, 2012
Frequency e' B
800000000.0000 54.7755 21.6667
805000000.0000 54.7926 21.6424
810000000.0000 54.7717 21.6372
815000000.0000 54.7660 21.6715
820000000.0000 54.7869 21.6676
825000000.0000 54.7490 21.6847
830000000.0000 54.7377 21.7254
835000000.0000 54.7066 21.7395
840000000.0000 54.6650 21.7518
845000000.0000 54,5865 21.7504
850000000.0000 54.5166 21.7679
855000000.0000 54.4156 21.7427
860000000.0000 54.3059 21.7051
865000000.0000 54.2385 21.6468
870000000.0000 541581 21.5942
875000000.0000 54.0566 21.5398
880000000.0000 53.9993 21.4586
885000000.0000 53.9884 21.4133
890000000.0000 53.9637 21.3313
895000000.0000 53.9050 21.2422
900000000.0000 53.9003 21.1956
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

B Dielectric Parameter (1900 MHz Head)

Title P9090
SubTitle PCS1900(Head)
Test Date Jun. 5, 2012
Frequency e' e"
1800000000. 0000 40.2648 12.9222
1810000000.0000 40.2229 12.9603
1820000000. 0000 40.1938 13.0011
1830000000.0000 40.1574 13.0352
1840000000.0000 40.1285 13.0485
1850000000. 0000 40.0859 13.0726
1860000000. 0000 40.0503 13.0962
1870000000.0000 40.0126 13.1337
1880000000.0000 39.9704 13.1648
1890000000. 0000 39.9236 13.1953
1900000000. 0000 39.8909 13.2241
1910000000. 0000 39.8437 13.2450
1920000000. 0000 39.8047 13.2727
1930000000.0000 39.7655 13.2843
1940000000.0000 39.7301 13.2899
1950000000.0000 39.6929 13.3318
1960000000.0000 39.6426 13.3479
1970000000.0000 39.6075 13.3720
1980000000.0000 39.5668 13.4307
1990000000.0000 39.5266 13.4330
2000000000.0000 39.4917 13.4418
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

B Dielectric Parameter (1900 MHz Body)

Title P9090
SubTitle PCS1900(Body)
Test Date Jun. 5, 2012
Frequency e' e"
1800000000. 0000 51.5858 13.4500
1810000000.0000 51.5752 13.4934
1820000000.0000 51.5184 13.5758
1830000000. 0000 51.5077 13.6014
1840000000.0000 51.4871 13.6463
1850000000. 0000 51.4931 13.6788
1860000000. 0000 51.4131 13.7115
1870000000.0000 51.4154 13.7190
1880000000.0000 51.3921 13.7559
1890000000.0000 51.3497 13.8169
1900000000. 0000 51.2894 13.8235
1910000000. 0000 51.2140 13.8547
1920000000. 0000 51.1860 13.8934
1930000000.0000 51.1327 13.9411
1940000000.0000 51.0923 13.9775
1950000000.0000 51.0791 14.0107
1960000000. 0000 51.0528 14.0314
1970000000.0000 51.0227 14.0769
1980000000.0000 51.0383 14.1050
1990000000.0000 51.0268 14.1512
2000000000.0000 50.9991 14.1705
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HCT
Report No.:

HCTA1206FS04 FCCID: JYCP9090 Date of Issue: Jul. 10, 2012
M Dielectric Parameter (LTE17 750MHz Head)
Title P9090
SubTitle LTE (Head)
Test Date Jun. 8, 2012
Frequency e' B
700000000.0000 42 .8660 22.3267
705000000.0000 42.7977 22.2823
710000000.0000 42.7306 22.2384
715000000.0000 42 .6562 22.2090
720000000.0000 42 .5972 22.1885
725000000.0000 42 .5453 22.0948
730000000.0000 42.4353 22.0524
735000000.0000 42.4134 22.0007
740000000.0000 42.3534 21.9356
745000000.0000 42.3081 21.8560
750000000.0000 42 .2583 21.8018
755000000.0000 42.1932 21.7753
760000000.0000 42.1315 21.6679
765000000.0000 42.0845 21.6153
770000000.0000 42.0106 21.5874
775000000.0000 41.9522 21.5276
780000000.0000 41.8728 21.5136
785000000.0000 41.8248 21.4861
790000000.0000 41.7700 21.4719
795000000.0000 41.7135 21.4474
800000000.0000 41.6477 21.4258
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

Bl Dielectric Parameter (LTE17 750MHz Body)

Title P9090

SubTitle LTE (Body)

Test Date Jun. 14, 2012

Frequency e' e"
700000000.0000 55.4561 23.6992
705000000.0000 55.3507 23.6617
710000000.0000 55.2792 23.6457
715000000.0000 55.2116 23.5975
720000000.0000 55.1341 23.5531
725000000.0000 55.0560 23.5407
730000000.0000 54.9615 23.4537
735000000.0000 54.8848 23.4174
740000000.0000 54.8299 23.3685
745000000.0000 54.7706 23.3398
750000000.0000 54.7381 23.2785
755000000.0000 54.6307 23.2608
760000000.0000 545466 23.2179
765000000.0000 54.5280 23.1180
770000000.0000 54.3825 23.0619
775000000.0000 54.3432 23.0181
780000000.0000 54.2790 23.0183
785000000.0000 54.2675 22.9307
790000000.0000 54.1326 22.9211
795000000.0000 54.0132 22.8838
800000000.0000 53.9882 22.8490
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

B Dielectric Parameter (LTE5 850MHz Head)

Title P9090
SubTitle LTE (Head)
Test Date Jun. 11, 2012
Frequency e' e"
800000000.0000 43.2270 18.6732
805000000.0000 43.2300 18.6967
810000000.0000 43.2276 18.7374
815000000.0000 43.1607 18.7368
820000000.0000 43.1217 18.8299
825000000.0000 43.0801 18.8538
830000000.0000 43.0575 18.8298
835000000.0000 42.9634 18.8477
840000000.0000 42.9202 18.8195
845000000.0000 42.8614 18.8066
850000000.0000 42.8272 18.8387
855000000.0000 42.7324 18.7850
860000000.0000 42 .6445 18.7508
865000000.0000 42.5821 18.7300
870000000.0000 42.4983 18.6854
875000000.0000 42.4324 18.6463
880000000.0000 42.3775 18.6246
885000000.0000 42.3271 18.5818
890000000.0000 42 .2324 18.5880
895000000.0000 42.1946 18.5322
900000000.0000 42.1184 18.5433
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HCT
Report No.:

HCTA1206FS04 FCCID: JYCP9090 Date of Issue: Jul. 10, 2012
M Dielectric Parameter (LTES 850MHz Body)
Title P9090
SubTitle LTE (Body)
Test Date Jun. 15, 2012
Frequency e' B
800000000.0000 54,8263 21.6486
805000000.0000 54.8236 21.6654
810000000.0000 54.8022 21.6432
815000000.0000 54.7796 21.6779
820000000.0000 54.8067 21.6603
825000000.0000 547552 21.6713
830000000.0000 54.7707 21.7243
835000000.0000 54.7590 21.7312
840000000.0000 54.6911 21.7476
845000000.0000 54.5980 21.7516
850000000.0000 54,5382 21.7817
855000000.0000 54.4508 21.7348
860000000.0000 54.3290 21.6800
865000000.0000 54,2552 21.6621
870000000.0000 54 1711 21.6000
875000000.0000 54.0824 21.5513
880000000.0000 54.0014 21.4364
885000000.0000 54.0105 21.4153
890000000.0000 53.9490 21.3476
895000000.0000 53.9352 21.2251
900000000.0000 53.9003 21.1956
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

Bl Dielectric Parameter (LTE4 1800MHz Head)

Title P9090
SubTitle LTE (Head)
Test Date Jun. 12, 2012
Frequency e' e"
1700000000.0000 39.8746 14.0080
1710000000.0000 39.6562 13.7773
1720000000.0000 39.2711 13.4320
1730000000.0000 38.8124 13.0382
1740000000.0000 38.3963 12.7025
1750000000. 0000 38.1060 12.5527
1760000000.0000 38.0265 12.6405
1770000000.0000 38.1176 12.9308
1780000000.0000 38.4123 13.3560
1790000000. 0000 38.7582 13.7922
1800000000. 0000 39.0950 14.1406
1810000000.0000 39.2879 14.3217
1820000000.0000 39.2980 14.2962
1830000000.0000 39.1351 14.0385
1840000000.0000 38.8068 13.6416
1850000000.0000 38.4317 13.1656
1860000000.0000 38.0470 12.7352
1870000000.0000 37.7668 12.5298
1880000000.0000 37.6476 12.5614
1890000000. 0000 37.6895 12.8722
1900000000.0000 37.8995 13.3453
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

B Dielectric Parameter (LTE4 1800 MHz Body)

Title P9090

SubTitle LTE (Body)

Test Date Jun. 18, 2012

Frequency e' e"
1700000000.0000 55.4076 14.6396
1710000000.0000 55.4063 14.6757
1720000000.0000 55.3849 14.7213
1730000000.0000 55.3514 14.7544
1740000000.0000 55.2876 14.8067
1750000000.0000 55.2937 14.8058
1760000000.0000 55.2318 14.8420
1770000000.0000 55.1930 14.8886
1780000000.0000 55.1463 14.8516
1790000000. 0000 55.0714 14.9163
1800000000. 0000 54.9882 14.9397
1810000000.0000 54.9097 14.9449
1820000000. 0000 54.8709 15.0165
1830000000.0000 54.8099 15.0486
1840000000.0000 54.7840 15.1206
1850000000.0000 54.7985 15.1479
1860000000.0000 54.7912 15.2144
1870000000.0000 54.7573 15.2378
1880000000.0000 54.7113 15.2580
1890000000.0000 54.7244 15.2868
1900000000.0000 54.6672 15.3110
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

Il Dielectric Parameter (LTE2 1900MHz Head)

Title P9090
SubTitle LTE (Head)
Test Date Jun. 13, 2012
Frequency e' e"
1800000000. 0000 40.2307 12.9649
1810000000.0000 40.1889 13.0089
1820000000.0000 40.1729 13.0574
1830000000. 0000 40.1225 13.0764
1840000000.0000 40.0951 13.0970
1850000000. 0000 40.0557 13.1181
1860000000. 0000 40.0086 13.1473
1870000000.0000 39.9854 13.1879
1880000000.0000 39.9406 13.2160
1890000000. 0000 39.8968 13.2551
1900000000. 0000 39.8516 13.2707
1910000000. 0000 39.8117 13.2988
1920000000. 0000 39.7758 13.3180
1930000000.0000 39.7367 13.3409
1940000000.0000 39.6987 13.3379
1950000000.0000 39.6589 13.3826
1960000000.0000 39.6201 13.3873
1970000000.0000 39.5712 13.4255
1980000000.0000 39.5235 13.4688
1990000000. 0000 39.4921 13.4933
2000000000.0000 39.4532 13.4924
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

Bl Dielectric Parameter (LTE2 1900MHz Body)

Title P9090

SubTitle LTE (Body)

Test Date Jun. 19, 2012

Frequency e' e"
1800000000. 0000 51.3702 13.8559
1810000000.0000 51.3355 13.8886
1820000000.0000 51.3145 13.9523
1830000000. 0000 51.2825 13.9793
1840000000.0000 51.2849 14.0446
1850000000. 0000 51.2873 14.0742
1860000000. 0000 51.2215 14.0881
1870000000.0000 51.2101 14.1015
1880000000.0000 51.1680 14.1345
1890000000. 0000 51.1099 14.1713
1900000000. 0000 51.0439 14.1767
1910000000. 0000 51.0002 14.2335
1920000000. 0000 50.9602 14.2486
1930000000.0000 50.8860 14.2982
1940000000.0000 50.8807 14.3324
1950000000.0000 50.8584 14.3574
1960000000.0000 50.8587 14.3937
1970000000.0000 50.8526 14.4288
1980000000.0000 50.8549 14.4633
1990000000.0000 50.8032 14.4983
2000000000.0000 50.7701 14.5097
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

Il Dielectric Parameter ( 2450 MHz Head)

Title P9090
SubTitle 2450MHz (Head)
Test Date Jun. 7, 2012
Frequency e' e"
2400000000.0000 38.6212 13.4818
2405000000.0000 38.6113 13.4992
2410000000.0000 38.5891 13.5046
2415000000.0000 38.5621 13.5141
2420000000.0000 38.5407 13.5301
2425000000.0000 38.5211 13.5446
2430000000.0000 38.4936 13.5492
2435000000.0000 38.4834 13.5645
2440000000.0000 38.4638 13.5682
2445000000.0000 38.4436 13.5809
2450000000.0000 38.4097 13.5967
2455000000.0000 38.4042 13.6166
2460000000.0000 38.3847 13.6260
2465000000.0000 38.3725 13.6240
2470000000.0000 38.3344 13.6437
2475000000.0000 38.3197 13.6384
2480000000.0000 38.2880 13.6584
2485000000.0000 38.2813 13.6686
2490000000.0000 38.2628 13.6778
2495000000.0000 38.2499 13.6932
2500000000.0000 38.2241 13.6867
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

B Dielectric Parameter (2450 MHz Body)

Title P9090
SubTitle 2450MHz (Body)
Test Date Jun. 7, 2012
Frequency e' e"
2400000000.0000 51.9128 14.1138
2405000000.0000 51.8718 14.1199
2410000000.0000 51.8277 14.1411
2415000000.0000 51.7744 14.1368
2420000000.0000 51.7498 14.1790
2425000000.0000 51.7284 14.1877
2430000000.0000 51.6575 14.2399
2435000000.0000 51.6482 14.2636
2440000000.0000 51.6421 14.2984
2445000000.0000 51.5641 14.3381
2450000000.0000 51.5684 14.3714
2455000000.0000 51.5661 14.4170
2460000000.0000 51.5334 14.4265
2465000000.0000 51.5363 14.4547
2470000000.0000 51.4931 14.4553
2475000000.0000 51.5062 14.4820
2480000000.0000 51.5312 14.5237
2485000000.0000 51.4867 14.5079
2490000000.0000 51.4503 14.5272
2495000000.0000 51.4577 14.5540
2500000000.0000 51.4772 14.5579
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HCT
Report No.:

HCTA1206FS04 FCCID: JYCP9090 Date of Issue: Jul. 10, 2012
M Dielectric Parameter (5 GHz Head)
Title P9090
SubTitle 5 GHz (Head)
Test Date Jun. 20, 2012
Frequency e' B
5000000000.0000 36.7624 15.2294
5050000000.0000 36.7726 15.5538
5100000000.0000 36.7102 15.3448
5150000000.0000 36.4185 15.7198
5200000000.0000 36.5708 15.6670
5250000000.0000 36.2549 15.6526
5300000000.0000 36.2666 15.9089
5350000000.0000 36.2490 15.7036
5400000000.0000 35.9922 15.9413
5450000000.0000 36.0845 15.9188
5500000000.0000 35.8222 15.9759
5550000000.0000 35.7531 16.0828
5600000000.0000 35.6719 16.0539
5650000000.0000 35.4553 16.1970
5700000000.0000 35.3755 16.2078
5750000000.0000 35.1644 16.3625
5800000000.0000 35.0302 16.4092
5850000000.0000 34.8865 16.5142
5900000000.0000 34.7167 16.6531
5950000000.0000 34.6403 16.6829
6000000000.0000 34.4428 16.8347
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

B Dielectric Parameter (56 GHz Body)

Title P9090

SubTitle 5 GHz (Body)

Test Date Jun. 21, 2012

Frequency e' e"
5000000000.0000 47.9593 17.6433
5050000000.0000 48.1316 17.6504
5100000000.0000 47.8096 17.6822
5150000000.0000 47.8486 17.9596
5200000000.0000 47.5814 17.9781
5250000000.0000 47.6926 17.9743
5300000000.0000 471724 18.1493
5350000000.0000 47.7229 18.1217
5400000000.0000 46.8860 18.0877
5450000000.0000 47.5119 18.4862
5500000000.0000 46.7617 18.0609
5550000000.0000 47.0690 18.7669
5600000000.0000 46.7779 18.1558
5650000000.0000 46.6142 18.8790
5700000000.0000 46.5869 18.3974
5750000000.0000 46.1717 19.0214
5800000000.0000 46.4080 18.7735
5850000000.0000 45.8081 19.0768
5900000000.0000 46.1712 19.2503
5950000000.0000 45.5082 19.2090
6000000000.0000 45.9384 19.6687
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

Attachment 3. — Probe Calibration Data
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Report No.: HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

Suhimid & Panet Engneenng AG S e j a g —

Joughnussunnse 43, 8004 Zurich, Switzetand
Phone +41 44 245 9700, Fax «+41 44 2459779
infolspeng com. MR Www. 6pesg oom

USAGE OF ORGANIC SOLVENTS WITH SPEAG PRODUCTS

INTRODUCTION

SPEAG offers # wide range of simulating hquide These liquids sre bassd on varous ingrodicnes depending on their
freqooncy mnge. The below compatibility table shows compatibility of SFEAG products used in conjubction with tisie
simidating liguids. Praper o and sl e of all SPEAG producty in I fless of s | seatus

COMPATIBILITY TABLE

Y= fully compatible with the tissue simulbating lijuid. Long time exposure 1 not critical

Lo partially patible. It i ial 10 keep the exp time (0 & minamum and 10 rinse and clean the item afiee
expotie 10 the respective tissue simulating liquid. C. H will reduce the (tem Tife-time drastically
and will therefore void any warranty. 100 hours per 7 days maximum expossre.

R restricted compatibility with the respective tigsoe simulating liquid. Short time expasure of less then 4 howrs s
postible given that the item in thoroughly rinsed and dried afier each cxposure

N= not compatible with the respective tissue Iating liquid. Short time exposurs will cause irreparable damage to
the item cxposed.
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IMPORTANT NOTE FOR PROBES: The probe shall not be sxposad o sivents Ioness i seccssery G (e
mensarerments atd stmll b2 cleaned (il yaftey nse wilk winm water ursl stomed dry.

IMPORTANT NOTE FOR FHANTOMS: Thatims siil) 19 5= exposed b1 slvents Jeer (s spoesmary for fhe
easiesment. Afer use, they: shall he washed in the wide with clean water and alored dry. Any dumaying oF the innes
wurfinog 1t he uvoided. Onee u woek, also the olgsidi of t ph ahell shall be wanhed with chean water and drisd,
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s the y 10 national

Calxation Equipment used (MATE critical for cabrasion)

dondatdn, which reaice tha physicad units of masscsemont (S9)

The measceamonts and the uncartainties with confidence protiatlity are grvan on the following poges eod o pant of the cenificate
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Calibration Laboratory of
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Accradted by Ihe Swiss AccradRaton Sonice (SAS) Accreditation No.: SCS 108
The Swiss Accroditation Service is one of the signatories (o the EA
Musttilaterst Ag: for Dw r0cog of calibeation certificates
Glossary:
TSL tissus simulsting hquid
NORMx,y, x sensifivity in free space
ConvF sensitivity in TSL | NORMx,y,z
pcp diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABC modulation dependant linearization parameters
Polarization o « rotation around probe aiis
Polarnization 8§ 4 rotation around an axis thal is in Ihe plane normal 1o probe sxis (3t measurament canter),

12, 8§ =0 s normal lo probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Dovices: Measurement
Techniques®, December 2003

b) |EC 62209-1, "Procadure to measure the Specific Absorption Rate (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:

»  NORMx.y, 2 Assassed for E-field polarization 8 = 0 (1 < 900 MHz In TEM-cell; 1 > 1800 MMz R22 waveguide)
NORMSx,y,z are only intermediate values, i.0., the uncertainties of NORMx,y z does not affect the E"-fiald
uncertainty inside TSL (see below ConviF)

o NORM({Ax.y.z = NORMx.y,z * frequancy response (see Frequency Response Chart), This inearization &
imptemanted in DASY4 software versions later than 4 2. The uncertainty of the frequency responss i includod
in the stated uncertainty of Comi.

* DCPxy z DCP are numencal lineanzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on froquency nor media

*  PAR: PAR i the Peak to Average Ralio that is not calideated but determined based on the signal
characteristics

o Axyz Bryz Cxyz VRx)yz A B Care numencal inearnzation paramaters assessed based on the data of
power sweep for specific: modulation signal. The parameters do not depend on freguency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode

* Comwf and Boundary Effect Paramelars: Assessed in flal phantom using E-field (or Tamperature Transfer
Standard for f < 500 MH2) and Inside waveguide using analytical field distributions based on power
measuremants for [ > 800 MHZ The same setups are used for assessment of the parametsrs applied for
boundary compansation (alpha, depth) of which typcal uncertainty values are given, These parameders are
usad In DASY4 software to improve probe accuracy close o the boundary, The sensitivity in TSL corresponds
1o NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
CarwF is used in DASY version 4.4 and higher which allows exiending the validity from + 50 MHz to £ 100
MHz

* Sphencal isofropy (30 deviation from isotropy): in & fisld of low gradients realized using a fiat phantom
exposed by a patch antenna

*  Sensor Offsel: The sensor offsat corresponds 10 the offset of virtual measurement canter from the probe tip
(on probo axis). No tolerance required,

Cartificate No; EX3-3797_Jult1 Page 2 of 11
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July 25 2011

EX3IONV4. SN.3797

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters
[ Sensor X Sensor Y “Sonsor 2 [Unciv=2) |

| Notm (uVi(Vim))" 063 0.59 | 0.57 [ $10.1% |
OCP (mV)' 94.6 a5.3 | 96.6 | |
Modulation Calibration Parameters

uib T Communication System Name PAR T A a c VR | Unc"
=t i ‘ dB dB dB mV | (e=2)

10000 cw 100 x| 000 0.00 1.00 860 22 5%
B 1 Y ! 0.00 i 0 i.-'-;" “1- 00 1268 |

| | I 2 * 0.00 0.00 1.00 { 1287 |

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 (o a coverage

probability of approximately 95%

* The uncunaintion of NamX, Y . Z do not aflect s £ flekd ung ikt Innico TSL (ees Pages 5 s 6)

¥ Numancat linnanzation pscanmler aroensnty nol neguined
" Uncertainty in detatmined peng the max. deviaton Som lnear reapanse apgtyng recianguiar distrbuson and s ogeassed e 1he sgume of the

fuodd vade

Confficate No: EX3IA787 it Page 4 of 11
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EX30DVa- SN 3707 July 25,2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Relative Conductivity " Depth | Unct
f(MHz)° | Permittivity " (Stm)" ConvF X | ConvEY | ConvFZ | Alphs | (mm) (k=2)
750 419 089 920 | 9820 | 920 | 080 | o0e8 | s120% |
835 415 0.90 8.93 893 | 893 | 080 | 067 | £120% |
900 415 0.97 883 | 88y | 883 | 080 | 068 | $120% |
1450 405 1.20 8.30 830 | 830 058 | 078 | £120%
1750 40.1 137 | 788 788 | 788 077 | 082 | 2120%
1800 40.0 1,40 780 | 760 | 760 080 | 060 | £120% |
1950 400 140 | 7.44 744 | 148 078 | 081 | 212 p;g.,;
2300 | 3958 1.67 7.30 7.30 7.30 075 | 082 | £120%
2850 | 392 1.80 694 5.04 69¢ | 074 | 082 | £120%
2600 39.0 196 | 7186 7.16 7.16 059 | 072 | $120%
5200 36.0 468 473 473 473 040 | 180 | £131%
5300 350 478 4.44 444 448 | 042 | 180 | 2131%
5500 358 4.96 4.48 448 448 042 | 180 | +131%
s600 | 365 | 507 | 41 | a1 | 416 | 042 | 180 | £131%
5800 353 527 4.28 426 426 045 | 180 | $13.1%

Frequancy vaidiy of £ 100 Mz onfy apphes for DASY W 4 and hgher (see Page 2). else # s resincied 1o 4+ 50 MHz. The uncertanty |s e RSS
of e Comvi uncerainty at calieation ¥equancy and the uncertanty for tha NScaled eguency band
" At troguencies below 3 GHz the valdity of Ssaue parmmatens (¢ and ) can De elaxed 10 2 10N If Squsd campansason foomuls s appled to
messured SAR values. At fogquencies above 3 GHz. the valicty of fasua parameters (¢ And o} Is resiricied 10 & 5% Tha uncectanty Is ™e RSS of
tha Comd uncedainly for InScaled target Tatua paramelars

Certificate No. EX3.3797_Jul1t Page 5of 11
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EXJDV4- SN 3797 July 25, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3797

Calibration Parameter Determined in Body Tissue Simulating Media

| tmnz© pomitiy” | (hm’ | Convex | comey | convez | Aipha | fmmy | (ked)
| 70 | 655 096 | ez | 22 | @2 | 080 | o 70 | £120% |
| 83 55.2 097 914 | 9.14 9.14 080 | 069 | £120% |
| 1750 | 534 1.49 768 | 769 764 080 | 086 | £120% |
1900 53.3 1.52 728 | 726 7.28 080 [ 064 | £120% J
2300 528 1.81 748 | 718 | 718 | 080 | 0862 £12.0% |
2450 52.7 1.95 686 | 696 6.96 0.80 0.50 £12.0% |
2600 | 525 2.16 680 | 690 | 680 080 | 050 | £120% |
5200 49.0 530 | 410 | 410 4.10 050 | 180 | #131%
5300 | 480 | 542 3.83 383 | 383 055 | 190 | £1319% |
__5500 48.6 565 372 3.72 372 0.55 1.80 £131%
5800 48.5 577 360 | 380 | 360 0.60 190 | £131%
5800 48.2 6.00 3.75 3.75 375 0.60 190 | £131%

" Froquency vabdity of = 100 Mz only apples for DASY vé 4 and highor (3ee Page 2), alse It s restncind 10 ¢ 50 MHZ Tha uncedainty is the RSS
ol the ConvF uncartainty sl calibration reguency and the uncidainty o the indeated beguency band

" Al rogquencies baiow 3 Gz, the valiaty of tissue parameserns (¢ and o) can be relaxed 10 + 10% if Tgad compensaion femuls & apphed ko
meamred SAR values. Al Tieguencies above 3 GHZ, The valdly of ssua paramemen (= 30 o) s mesincied o 1 5% The uncenainty i the RES of
the Convf uncerainty for indicated targel Lissue parssneters

Cemficate No' EX3-3797_Jult1 Page G af 11
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
f EX T Ju1 Pa 1
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22

Relt [']

e =] , C X

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

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 477 of 549

TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr



Date of Issue: Jul. 10, 2012
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Dynamic Range f(SARqaq)

(TEM cell , f =900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
ar (a8 2ge
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EX3DV4- SN:3797 July 25,2011

Conversion Factor Assessment

1= 750 MH2, WGLS RS (H_com#) = 2600 MHz WGLS R22 (M_convf)

AN (W
AN [rivar

o o » - m n .
] |-
) L .
oyn e e .

Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

40 08 08 04 K2 00 02 04 D& OB 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters

| Sensor Arrangement Triangular |

| Connactor Angle ( Not applicable |

‘f Mechanical Surface Detaction Mode | enablod

|

\ Optical Surface Detection Mode | dissblod ]
* Probe Overall Lenglh 137 mm [
% Probe Body Diameter 10 mm l
{ Tip Length ' | 1 qmm |
E Tip Dametor 1 2.5 mm ‘
E Probe Tip 1o Sernsor X '.',Inilr.rg’_mﬁ F.’_‘,,’:\EV ' mn

E Probe Tip 1o Sensor Y Calibeation Posnt 1 mn

E Probe Tip 1o S Z Cakbration Point T I ! m

j: Recommended Measuroment Distance from Surface f 2 mm

HCT CO., LTD.
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Al catbrabions have been conduciad in e dosed Wboestony Tncley: anveonmen erpeetum (22 2 3)°C soef humstity < T0%

Primury Standurds {0 Col Darte (Cortificauts No ) |_Behmduled Caitieston
Power muler E44168 GB641263874 31-Mar. 11 (No. 207-01372) Ape 12
Power secanr E4412A : 21-Mar 11 (o, 21701372) | Apetz
Fisferonce 3 dB Atterustor SN SSOS (3). 2Morctd (No. 217-01368) Ape-12
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Accradited by 16 Swiss Accroditation Senvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditution Service ks one of the signatones to the EA
Multatural Ageoamant for the recognition of calibeation certificates

Glossary:

TSL fissue simuiating Sgusd

NORMx y.2 sansitivity in free space

Convi senstivity in TSL / NORMx,y.z

DCP diode compression point

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

A.B.C modulation dependent linesrization paramelers

Polarization ¢ i rotation around probe axs

Polarization & Y rotation around an as that is in the plane noma to probe axis (&t measurement contur),
fo, % =08 norma to probe axis

Calibration is Performed According to the Following Standards:

a) [|EEE Std 1528-2003, "IEEE Recommended Practice for Datermining the Peak Spatial-Averaged Spocific
Absorption Rata (SAR) In the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

b) IEC 62208-1, "Procadure to measure the Specfic Absorption Rata (SAR) for hand-held devices used in close
praximity to the ear (frequancy range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMy.y.z Assessod for E-fold polarization 8 = 0 (f < 900 MHz in TEM-call, f » 1800 MHz: R22 waveguide),
NORMx,y,z are anly intermediate values, Le., the uncertainties of NORMx,y, 2 does not affect the E--field
uncertainty inaside TSL (see below ConvF)

«  NORM{f)x.y.z = NORMx.y.z * frequency_response (see Frequency Response Chant) This lingarization s
mplemontad in DASY4 software versions ater than 4.2. The uncertainty of the fraquency response & included
in the stated uncertainty of ConvF,

*  DCPxy.z DCP are numencal linearization paramelars assessed basad on the data of powar swoep with CW
signal (no uncertainty required). DCP does not depond on frequency nor madia.

* PAR: PAR is the Peak 1o Average Ratio that is not calibrated bul determined based on the signal
characieristics

o Axyz By Cuyz, VRxy.z A B, Cara numencal insanzation paramelers assessed based on the dala of
power sweap for specific modulation signal. The parameters do not dapend on frequency noe media. VR is tho
maxmum calibration range expressed in RMS voltage across the diode,

» ConvF and Boundary Effect Paramelters; Assessed in flat phantom using E-fisld (or Temperature Transfor
Standard for | < 800 MHz} and mside waveguide using analytical fold distributions based on power
measurements foe [ > 800 MHz, The same setups are used for ass v of the par s applied for
bourviary compensation (alpha, depth) of which typical uncertainty values are given. These parametars Arg
used In DASY4 software 1o improve probe sccuracy close 1o the boundary. The sensitivity in TSL comesponds
to NORMx.y.z * ConvF wheraby the uncertainty corresponds to that given for ConvP. A fraquency dependant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz 1o = 100
MHz

*  Spherical sotropy (3D deviation from isotropy): in a fiald of low gradients realized using a flal phantom
exposed by a patch antenna.

*  Sensor Offset. The sensor offset corresponds 1o the offset of virtusl measarement center from the proba tip
{on probe axis). No telerance requined
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Basic Calibration Parameters

Normn (uV/(Vim)')

DCP (mV}'

Sensor X
2m
ar.7

Modulation Calibration Parameters

uiD

1000

[ Communication System Name

Sensor Y Sensor Z | Unc (k=2)
1.81 | 1.82 | .19
r 48 .1
A a | C VR Une
o8 | dB éB my (k=2)
| [ 1.4 . 122
Y ( 10

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 ¢

probability of approximately 95%

Cartificaia N

105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811

ET3-1608 M3

f Noar o athoct E-Anld uncarinmry wwide T oy 1
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity I Depth Unct
f(MHz) ™ | Pormittivity {Sim) ComvF X | ConvFY | ConvFZ Alpha {mm) k=2)
434 a7 73 7.3
Ay 6
30 t
! )
( a4 ( 4 4
{ | 2
1 |
15 4 s
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity ‘ Depth | Unet
f (MHz) Pormittivity | (S/m) ConvF X | ConvF ¥ ComwF 2 Alpha {mm) (x=2}
! i { }
a5(
it 8 t
\
- 0.24 1
> &5 | ) 4
! 4.5 {
895 1.0 )
{ & 100 M ( 4 \
ref 1 | ookt 1 .
. it ! ¥Tiot \ ‘ |
3 ! 1 t va 1 1 ¥
oF T
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 M4z, TEM =1800 MHz R2:

-

Uncertainty of Axial Isctropy Assessmant: 2
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Dynamic Range f(SARcaq)
(TEM cell , = 900 MHz)
) i @
o] L)

. <

Uncertainty of Linaarity Assessment: £ 0.6% (k=2)
HCT CO., LTD.
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ETIOVE- SN1600 March 19, 2012
Conversion Factor Assessment
= 835 MHz WGLS RS (H_com) [= 1900 Mz WGLS R22 (H_comF)
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
10 08 08 Q04 02 00 02 04 09 o8 10

Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k»2)

Cortificate No: ETI-1609_ Mart2 - Page 10 af 11 o
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609
Other Probe Parameters
{a ol \ lod
ica f De 1 Mod il
rc ’ "
obe r jon ¥ \
robe T tion | 1
e Tig ( nl
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Attachment 4. — Dipole Calibration Data
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Calibration of Schwezerischer Kallbrierdienst
Schmid & P.\ﬂ.ef c Service suinss & iaionnage
Enghwhg A Bervino suierero i tweatura
Zevghmusatrasse 42, B004 Zurich, Swntreciand /‘.\ S Swien Catlbration Sarvice
Accracems ty M Swes Accraditition Servce (BAS) Acomatation Moo SCS 108

The Swisa Acersditation Service is one of the signatories 1o the EA
Muttinsersl Agreement for the recognition of calibeation certificutes

Tre and the

Thie catbention cenifcate docarnanta ihe tucestdity 1o nators! stardands. wisch resfize the phiysical urds of messuremenes ()

wiih confidence protatiiity 4 green on B KAoNIng Dages a7 ars Dt of the carificate

Al calexations hawa been contucteg » Fie cosed ahonsony teclity. sswwonment lnipecsture (22 + 3)°C and fumidity < 2%

Calnration Egupmant used (MATE critical for cubiraton

Prinary Saancards o Cal Dwtw (Carfican No.) Setectuled Calitvaton
Powst mater EPMADA GEITAN0TON 0600110 N, 217-01266) Ottt

Prwar sensor M BRI TA usanerEI 00-0ct-10 (No. 21701268 et

Foteronce 20 a8 Attenuator N 55086 (300) 26-Mar-11 (No. 217-01367) A1

Typw N mismalih comtsnalion BN BOST 2 1 o7 290Mar 11 (No. 21701371) Ao 12

Hatesence Probe ESIONVD SN 2008 200011 (No. E53.3306 Aprt1) Aur12

DAF4 BN ROt 08 Jul-11 (No. DAEAADT_Jutt 1) 2

| Secondwy Standante 0 Check Outs (in house) Scheculed Chack

Power sersor M D40 1A MYA Y 10-0ct-G02 (n house check Oct00) In house eheck: Ot 11

FF geansmior RAS SMT-08 100005 04 Aug-48 n nouse chveck Oct-08) In house check: Oct-11

Nutwos Analyzer HP BTTAE UBITIN0SES G4208 1800101 (in house check Oce-10) In house sheck: Oct 11
Cattrated by

Aspraved by

Thus caliboston ceificnty stull Nt e rep wecept In Al MO witheer approvas of ihe Boombery.
Centificate No: D7S0V3-1014_Jutt 1 Page 1 0/8
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Calibration Laboratory of /"\YL,"/"*«& Schaelrerscher Kaiibrerdienst
Schmid & Partner % Sarvice suisso détasonnage
Engineering AG O > Barvizio svizzeco o tarsturs
Zeugnaussirasse €, K004 Zurich, Switzertand w@“f Swias Cabtirabon Service
Avcraanad by T Swiss ACCrecascn Senace (SAS] Accreditation Me.: SCS 108

The Swiss Accreditation Service in one of 1he signatonies 1o the EA
Multamiaral Agreement for the recognition ol calidration certficsies

Glossary:

TSL tissue simulating liquid

ComvF sensitivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiraless
Communications Devices: Measuremant Techniques”, December 2003

b) IEC 62208-1, "Procedura to measure the Specific Absorption Rate (SAR) for hand-heid
devices used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Pontable Devices with FCC Limits for Human Exposure fo Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
« Measurement Conditions: Further details are avallable from the Validation Repon at the end
of tha certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipoie is mounted with the spacer 10 pasition its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel 1o the body axis.

« Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance stated Is transformed from the
measurement al the SMA connector 1o tha leed point. The Ratumn Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay betwean the SMA connector and the antenna feed point.
No uncertainty required.
o SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measurad, nomalized to an input power of 1 W at the antenna
conneclor.

» SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR result.

Cerfificate No: D7SOVS-1014_Jull 1 Page 2ot 8
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Measurement Conditions
DASY system configurntion, as far as not of page 1
DASY Verslon DASYS vE2e2
Extrapolation Advanced Extrapalation
Phantom Modular Flat Phantom
Distance Dipole Centar - TSL 15 mm with Spacer
Zoom Scan Aesolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 Mz
Head TSL parameters
The following parameters and calculstions wote appled.
Temperature Pormittivity Conductivity
Nominal Hoad TSL parameters 20C "o 069 mho/m
Moasured Hoad TSL paramoters (220:02)"C 417265 091 mho/me 6N
Head TSL temperature change during test <05'C _ —_
SAR result with Head TSL
SAR averaged over 1 cm’ (1 @) of Head TSL Condttion
SAA maasurad 250 mW Input power 215mWig
SAH for nominal Head TSL parameters normakized o 1W BAA MW ig = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Hesd TSL condion
SAR measured 250 mW Input power 1A0mW /g
SAR for nominal Head TSL parametors normadized 1o W S52mWig = 165 % (k=2)
Body TSL parameters
The folowing parameters and calculations were spplied.
Tempetature Pormittivity Conductivity
Nominal Body TSL paramelers 220°C 554 0.9 mho/m
Meoasured Body TSL porameters 220:02)C 552=0% 060 mha/m = 0 %
Body TSL temperature change during test <05'C - e
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 22mW/g
SAR for nominal Body TSL paramotars normalized 10 W BETmW /g2 17.0% (ked)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR maasurad 250 mW input powor 147 mW /g
SAR for nominal Body TSL parametans normalized fo tW 586 mW /g s 165 % (k=2)
Caniticate No: D750VS- 1014 Juit1 Page 3ol 8
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Appendix

Antenna Parameters with Head TSL
mpoedance, tanaformed 1o feed point S5330+04 0
Retum Loss ~30.0 48

Antenna Parameters with Body TSL

mpedance, transicmmed to feed pomnt HKo00-270
Retun Loss 0848

General Antenna Parameters and Design

| Esectricat Delay (one drecton) | 1,040 s |

After long t@rm use with 100W radiated power, only & slight wamming of the dipole nagr i leadpont can De measuned

The dipole is made of standard semingld coanml cable. The cantér conductor of the feeding Iine & dinactly connacted 10 the
socond arm of the dipole. The antenna is theredore shor-cirouited Tor DC-signals.
No excessive force must be applied to the dipole airms, becauss they might bend or the soldered cannections near the

feedpoint may be damagod
Additional EUT Data
Manutactured by SPEAG
Marufactured on March 22, 2010
Canificate No: D750V31014 _Jult ! Puged ot -
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DASYS Validation Report for Head TSL
Datg: 25.07.201)

Test Laboratory: SPEAG, Zurich, Switacriand

DUT: Dipole 750 MHz: Type: D7S0V3Y; Serial: D7SOVI - SN: 1014

Communication System: CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; o = 091 mbo/y; €, =417 p= 1000 kg/m'
Phantom section: Flat Section

Measurement Standand: DASYS (IEEEAEC/ANSI C63.19.2007)

DASYS2 Configuration
e Probe: ES3IDV3 . SN3OS; ConvFi(6 33, 631, 6.33); Calibrated: 2904200 1
o Sensor-Surface: 3Imm (Mechanical Surface Detection)
o  Electronics: DAE4 Sn601; Calibrated: 04.07.201 1
o Phantom: Flat Phantom 4,91, Type: QDOOOPIYAA; Serial: 1001

o DASYS2 52.62(482), SEMCAD X 144 5(3634)

Dipole Calibration for Head Tissue/Pin=250mW; dip=15mm; dist=3.0mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=Smm, dy=5mm, dz=5mm

Reference Value = 51,352 Vim: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 3.258 W/ikg

SAR(I g = 215 mW/g: SAR(10 g) = 14 mW/ig

Maximum value of SAR (measured) = 2.524 mW/g

e

O dB = 2.520mW/g

Condcate No. D75OVI-1014_Junt Page 5ol
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 25.07.2001

Test Labormtory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1014

Communication System: CW; Frequency: 750 MHz

Medium parameters used: { = 750 MHz: o = 0.96 mho/m; &, = S5.2; p = 1000 kg/im'
Phantom section; Flat Section

Measurement Standard: DASYS (IEEENEC/ANST C63.19.2007)

DASYS2 Configuration
o Probe: ESIDV3 - SN320S; ConvF(6.12, 6,12, 6.12) Calibrated: 29.04.201 |
e Scmsor-Surface: 3mm (Mechanical Surface Detection)
o  Electronios: DAE4 Sa601: Calibrated: 04.07.201 1
o Phantom: Flat Phantom 4.9L; Type: QDOXOPI9AA: Serinl: 1001

o DASYS5252.62(482), SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250mW; dip=15mm; dist=3.0mm/Zoom Scan
(7x7xT )W Cube 0: Measarement grid: dx=3mm, dy=5mm, dz=Smm

Reference Value « 52.652 Vim, Power Drift = 0.03 dB

Peak SAR iextrapolated) = 3.311 Wikg

SAR(E g) =222 mW/g: SAR(10 g) = 147 mW/g

Maximum value of SAR (measured) = 2,584 mW/e

s

tw
"
“m
L J
-~

DdB = 2 5S80mW /g
Comicate ml Jultl Page 7ol 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S Schwelzerischer Katibrierdienat
Schmid & Partner %“ — 'IZ. 8 Service whu:’iulon:l'oo "

Engineering AG i, C  survizio svizsere i sarstars
Zeughausstrasse 43, 8004 Zurich, Switzerland f-,,.,/',/:\—\\\"\? S Swiss Calibration Service

Wl do

Accredited by the Swiss Acoeddason Senvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
M Agr tor the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c})

|EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

IEC 62209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate, All figures stated in the certificate are valid at the frequency indicated
Antenna Paramefers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncenainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.

Ther
multi;ﬁ?e% by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

ned uncertainty of measurement is stated as the standard uncentainty of measurement
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS v52.8.1
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calcutations were appiied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.20 mha/m
Measured Head TSL parameters (2202 02)“C d06+6% 0.88 mho/m = 6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 235mW /g
SAR for nominal Head TSL parameters nomadized to 1YW 9.43 mW /g = 17.0 % (k=2)
SAR averaged ovor 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 154mW /g
SAR far nominal Head TSL parameters nomalized to 1W B5.18 mW /g = 16.5 % (k=2)
Body TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametars 20°C 552 0.97 mho/m
Measured Body TSL parameters [220+02)°C 543:26% 1,00 mho/m = 6 %
Body TSL temperature change during test <05°C —_—
SAR result with Body TSL
SAR averaged over 1 om” (1 g) of Body TSL Condition
SAR measured 250 mW input power 244mWig
SAR for nominal Body TSL paramaters normalized to 1W 850 MW /g2 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input powar 160mWig
SAR for nominal Body TSL parameters normalized o 1W 6.27 mW /g £ 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, ransformed 10 lfeed point

Retum Loss

Antenna Parameters with Body TSL

Impedance, fransformed 1o leed point |

—_——— 1
Ratumn Loss |
General Antenna Parameters and Design
Electrical Delay (one diraction) ’ 1.372 ns J

Aller long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured

The dipole |s made of standard semingld coaxial cable, The center conductor of the feading line Is dect vy connecied 1o the
second arm of the dif

e. The antenna is therefore short-circulited for DC-signals. On some of the dipoles, small end caps
are added 0 the dipole arms in order 10 improve matching when loaded according 1o the pasition as explained in the
"Measuremant Conditions" paragraph. The SAR data are not affectad by this change. The overall dipole length is still
according 1o the Standard

No excessive force must be appliad 10 the dipole arms, because they might bend or the s
feedpoint may be damaged

idared connechons near the

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 02, 2001
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DASYS5 Validation Report for Head TSL

Date: 16.05.2012
I'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DS35V2; Serial: D835V2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz: o = 0.89 mho/m; & = 40.6: p = 1000 Kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI CA3.19-2007)

DASYS52 Configuration
o  Probe: ES3DV3I - SN3205; ConvFi(6,07, 6.07, 6.07): Calibrated: 30.12.2011
o Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.2011
«  Phantom: Flat Phantom 4.9L; Type: QDODOPAYAA; Serul: 1001

« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=5mm, dy=5mm, dz=3mm

Reference Value = 57.129 Vim; Power Drift = ().00 dB

Peak SAR (extrupolated) = 3,474 mW/g

SAR(1 g) = 2.35 mW/g; SAR(10 g) = L.54 mW/g

Maximum value of SAR (measured) = 2.73 mW/g

do
— i

12.00

0dB =273 mW/g=3872dB mW/g
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DASYS5 Validation Report for Body TSL

Date: 16.05.2012
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D83SV2 - SN: 441

Communication Systein: CW; Frequency: 835 MHz

Medium parameters used: (= 835 MHz: o = | mho/m: & = 54.3; p= 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEIEC/ANST C63.19-2007)

DASYS2 Configuration
o« Probe: ESIDV3 - SN3205; ConvF(6.02, 6.02, 6.02}:. Calibrated: 30.12.201 1
* Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electromics: DAE4 Sn60)]; Calibrated: 04.07.2011
o Phantom: Flar Phantom 4.9L; Type: QDOODP49A A Serial: 1001

« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6369)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=5mm, dy=3mm, dz=3mm

Reference Value = 55,054 Vim; Power Drift =0.03 dB

Peak SAR (extrapoluted) = 3.533 mW/g

SAR(1 g) = 244 mW/g; SAR(10 g) = 1.6 mW/g

Maoximum value of SAR (measured) = 2.82 mW/e

L4
-0

zn

00

S.60

0 dB =282 mW/g=9.00dB mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeugheusatrasss 43, 8004 Zurich, Switzeriand

Schweizorischer Kalibrierdienst
Service sulsse d'etalonnage
Serviaio svizzaaro di taratura
Swisa Calibwation Service

Accrodited Ly tho Swas Accroditon Barvics {5AS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multslateral Agreemant for the recognition of calibration certificates

Cllom HCT (Dymstec) Cartificate No: D1 800\’2-26006_“:! 12
|CALIBRATION CERTIFICATE |
|

Obtect D180OV2 « SN: 20006

! Calbyason procsounms ) QA CAL-OS.VB
Calibration procedure for dipole validation kits abiove 700 MHz

| Colbrason doda March 15, 2012

|
This colbmton corlicate documanta the traceabiity to national standards. which malize the phywcal unils of messuremonss (£))
The memsuremonts and M unoetEmties Wih confidance protabiley as given on the Salioming pages and aw pan of ihe contcale

| Al caiteusons howe been canducted In tha clased laboratary faclty: ervircament Wenperanind (22 &« 1) 0 and hmwdty < 70%

| Cafibention Equipmont used (MATE caticad for calibration)

| Primary Standards 0e Cal Date (Comhicate N

B NO | f-;'\mih\’r.' Canteation
Pt miter EPH-4424 GEITASOTOL 05-0ct-11 (Ng. 217-01451) 0112
Powor sensor HP BABIA USI7202783 06-Oct-11 {No. 217-014861 Ocy.2p
! Rdorance 20 ¢8 Atteruator SN 5088 (20g) 290Mar-11 [Na. 217-01388) Apr12
| TypoN meamatch combinason SN: 5047 2 7 08327 20-Man 11 (Na. 217.0137) Apr 12
| Rateronos Probe ESIOVI SN 5205 3Dec-11 (Ne ES33205 Dectt) Duc-12
DAES SK: 601 4. hs-11 (o DAES-O0T ) Jul-12
| Sacondary Standards o Chech Date (in housie ) Schindidod Crecs
Powor senaor HP 8281A | MY41002317 "‘__R-a:;z‘::k{j'l-l'-\‘nurv;{n'h‘-  Oce-11) n house check: Oct 43
{ RF genorator RES SNT-06 100005 04-Auy-39 in house aheck Octo11) N houne check: Oct-13
Network Anafyzur WP 87558 USA7300548 S4206 18:0ct01 (In houss chack Oct.11) n house chock: Oct-12
Name Function Sigrathuse
| Calihrated by Claudio Laubinr Labombary Techrgian \j
J
Apgroved by Kutla Posinc Tactwucsl Monaper

e = o s

fssuect March 16, 2013
This cabention conficate shall not be reproduced oxcent i kil without written agproval af the labomsary
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) 1EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Ponable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulietin 65

Additional Documentation:
d) DASYA4/5 System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the centificate are valid at the frequency indicated

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
refiected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.
No uncertainty required.

SAR measured: SAR measured at the stated antenna inpul power,
SAR normnalized: SAR as measured, normalized to an input power of 1 W al the antenna
connector.

« SAR for nominal TSL parameters; The measured TSL paramaters are used to calculate the
nominal SAR result.

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 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page |

DASY Version r*}. SYS . \ & ()
Extrapolation Advanced EQ!mm:uL-.n [

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 m | with Spacer

Zoom Scan Resolution

ax, dy, ar = 5mm

Frequency

1800 MHz = 1 MMz

Head TSL parameters

The 'c;llown-g parameters and caicutations were appliod

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho'm
Measured Head TSL paramelers (220 £02) *C 405 +6% 138 mho/m = 6
Head TSL temperature change during test <05“C
SAR result with Head TSL
SAR aversged over 1 cm” (1 g) of Mead TSL Condition |
SAR measurad 250 mW input power | 9.24mW /g
SAR for nominal Head TSL paramaters normalized (o YW ! 7.4 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm”’ (10 g) of Haad TSL condition '
4 —
SAR measured 250 mW input power | ABO MW /g
SAR for nominal Head TSL parameters normalized 1o 1W l 19.7 mW /g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

| Impadancs, tansformad 10 leed point

Electrical Dalay (ona direction)
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DASYS Validation Report for Head TSL

Pate: 15.03,2012
Fest Laborutory: SPEAG, Zunch, Switzerland
DUT: Dipole 1800 MHz: Type: DISOOV2; Serial: DISOOV2 - SN: 24006

Communication System: CW; Frequency: 18() MHz

Medium parameters used: ['= 1800 MHz; o = 1.38 mho/m; ¢, = 40.5; p = 1000 kg/m
Phantom section: Flal Section

Measurement Sundard; DASYS (IEEE/IEC/ANSI C63, 19-2007)

DASYS2 Configuration
¢ Probe: ESIDVI - SNA205; ConvF(5.07, 5,07, 5.07) Calibrated; 30,12,.2011
o Sensor-Surface: 3mm (Mechanical Surfoce Detection)
o Elecironics: DAE4 Sn601; Calibrated: (4.07.2011
» Phantom: Flat Phantom 5.0 (frant); Type: QDOOOPSOAA; Serind: 1001

« DASYS252.8.00692); SEMCAD X 14.6.4(4989

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan {7x7x7)/Cube 0:
Measurement grid: ds=Smm, dy=5mm, dz=Smm

Reference Value = 94,270 Vim; Power Dnft = 0.08 dB

Peak SAR (extrapolated) = 16,3460

SAR g) =924 mW/g; SAR(10 g) = 4.89 mW/g

Maximum value of SAR (measured) = 11,318 mW/g

0dB=11.320mW/g=21.08 dB mW/g
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Impedance Measurement Plot for Head TSL
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Engineering AG % Servitio svizzeco di tarntura
Zoughbusstrasse 32, BO0S Zurich, Switzeriand % &ﬁ_\ R S Swias Calitiration Service
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

) Federal Communications Commission Office of Engineering & Technolegy (FCC QOET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figuras stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly beiow the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transformed from tha
measurament at the SMA conneclor to the feed point. The Retum Loss ensures low
reflected power, No uncertainty required,

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power

» SAR nommalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measuraed TSL parameters are used o calculate the
nominal SAR result.

The reported uncerainty of measuremant is stated as the standard 'uncenainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY systom configuration, as far as not given on page 1
DASY Version DASYS VE2 8.1 i
Extrapolation Advanced Extrapofation m 1
Phantom Modular Fial Phatiornr 1
Distance Dipole Center - TSL 10 mm with Spacar

. Zoom Scarrnﬂliersiolullon dx, dy =5 mm |
Frequency ' 1800 MH2 = 1 MMz I '

Body TSL parameters

% and calcutations were applied

Temperature Permittivity Conductivity
| Nominal Body TSL parametars 220 53.3 1 52 mho/m
O Dte L ot v i = X §
| Measured Body TSL parameters (220202)°C 27 +6% 1.51 mho/m = 6 %
| { ‘ e ————— -0 -
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAFR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input powar 366 MW /g
SAR for normanal Body TSL parameters normakzed 10 TW 38.7TmW /g =17.0% (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL conditior
SAR measured 250 mW input powsr 513mwW/g
SAH for nomenad Body TSL paramelens normalkzed 10 TW 20.5 mW / g 2 16.5 % (k=2)
Cortibcato No: D1800V2-20006_May12 Page 3ol 6
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Appendix
Antenna Parameters with Body TSL
General Antenna Parameters and Design
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DASYS Validation Report for Body TSL

Date: 18.05.2012
F'est Labomtorv: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1S00OV2; Serinl: DISOOV2 - SN: 2d0O6

Communication Systerm: CW: Frequency: 1800 MHz

Medium parsmeters used: = 1800 MHz; a = 1,51 mho/m; & =52.7; p = |00 ke/m’
Phantom section: Flat Section

Meoasurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration
e Probe: ES3DV3 -SN3205; ConvFi4,74, 4.74, 4. 74); Calibrated: 30.12.2011;
o Seénsor-Surface: 3mm (Mechanical Surface Detection)
o  Electronics: DAE4A Sn601; Calibrated: 04.07.2011
«  Phantom: Flat Phantom 5.0 (back); Type: QDANNPSOAA; Serial: 1002

o« DASYS2 S2.8.1(838): SEMCAD X [4.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=5mm, dy=5mm, dz=3mm

Reference Value = 93,774 Vim; Power Drift = -0.00 dB

Peak SAR (extrupolated) = 16,930 mW/g

SAR(] g) = 9.66 mW/g; SAR(10g) =513 mW/g

Maximum value of SAR (measured) = 12.2 mW/g

7.20

1080

1440

-10.00

0dB = 122 mW/g =21.73 dB mW/g
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CALIBRATION CERTIFICATE

Object

Caloration procedure(s)

| Calomtion date

The measuremants and (he une

D1900V2 - SN:'5d032

dJuly 22,2011

QA CAL-05.v8
Calibration ptonodumfor dipole validation kits above 700 MHz

This caitbration certificate doguments the traceabilty 1o national standards, which realza the physical units of messurements (S1)
Wias with confidence probabidity are given on the folowing pages and are pan of the cetifcate

Cadbration Equipmant used (MATE critical for calitvation)
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Pawer meter EPM.442A | GB37480704
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| Type-N msmatch combination
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| s 3208

| Refarence Probe ESIOV) |
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Approved by Fatlu Pokovic

SN 5047 27 06327
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Report No.:

HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

Calibration Laboratory of Schwetzerischer Kalibdsedionst

Schmid & Partner Sorvico susse d'éalonnage
Engineering AG Sarvizio wvizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzertand Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.; SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Muitilatoral Ag for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z

N/A not applicabie or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated,

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

* Electrical Deiay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

* SAR measured: SAR measured al the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

+  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: D1800V2-5d032 Juitt Page2ol8
HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 522 of 549

TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr



ETEDLATE
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS vi26.2
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were apphed
Temperaturo Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mho/m
Measured Head TSL parameters (220+02)°C 39126% 142 mho/m £ 6 %
Head TSL temperature change during test <056°C -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 101 mW/g
SAR for nominal Head TSL paramoters normalized 1o 1W 399 mW /g £ 17,0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input powear 520mW/g
SAR for nominal Head TSL parameters normalzed to 1W 21.0 mW /g £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calkeudations were applhed
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mha/m
Moasured Body TSL parameters (22.0+0.2)°C 52326% 1.53mhoim £ 6 %
Body TSL temperature change during test <05°'C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 103mW/g

SAR for nomingl Body TSL parameters

normalized to 1W

40.9 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL

condition

SAR measured

250 mW input power

539mW/g

SAR for nominat Body TSL parameters

normalized to 1W

21.5mW | g £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5260Q+65jQ

Return Loss -233dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4B6Q+801

Return Loss -229d8

General Antenna Parameters and Design

Electrical Delay (one direction) 1.190 ng

After long term use with 100W radiated power, only a sight warming of the dipole near the faedpoint can be measured

The dipole is made of standard semirigid coaxlal cable. The center canductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals

No excessive force must be applied to the dipole arms, because thay might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
Cartificate No' D1900V2-50032_ Jultt Page 4 of §
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Report No.:

HCTA1206FS04 FCC ID: JYCP9090 Date of Issue:

Jul. 10, 2012

DASYS5 Validation Report for Head TSL

l'est Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: D1900V2 - SN: 5d032

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; 6 = 1.42 mho/m; & = 39.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEEJNEC/ANSI C63.19-2007)

DASY32 Configuration:

Probe: ES3DV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 20.07.2011

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=5Smm
Reference Value = 98.253 Vim; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 18.469 Wikg

SAR(1 g) = 10.1 mW/g: SAR(10 g) = 5.29 mW/g
Maximum value of SAR (measured) = 12.721 mW/g

%00

Jemm

%m

0dB = 12.720mW/g

Cartificate No: D1800V2-5d032 Jul11 Page Sof B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 22.07.2011
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d032

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; a = 1.53 mho/m; & = 32.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuration:
*  Probe: ES3DV3 - SN3205: ConvF(4.62, 4.62, 4.62); Calibrated: 29.04.201 ]
* Sensor-Surface: Imm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibruted; 04.07.2011
» Phantom: Flat Phantom 5.0 (back); Type: QDO0O0OPSOAA; Serial: 1002

*» DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.827 V/m; Power Drift = 0.0078 dB

Peak SAR (extrapolated) = 18.111 W/kg

SAR(I g) = 10.3 mW/g: SAR(10 g) =5.39 mW/g

Maximum value of SAR (measured) = 12.898 mW/g

1
nm
iem
LLE
0dB = 12.900mW/g
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Impedance Measurement Plot for Body TSL
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Report No.:

HCTA1206FS04 FCC ID: JYCP9090 Date of Issue: Jul. 10, 2012

Calibration Laboratory of O,

> ) s Kalitr lerd)

Schmid & Partner % (s: Service suisse d'dtalonnage
Engineering AG o Servizio svizzero dl taraturs

Zoughausstrasse 43, D004 Zurich, Switzerland ‘zﬁ}ﬁ S swiss Casibration Service

Accredited by #ie Swiss Accroditation Service (SAS) Accresitation No.: SCS 108

The Swiss Accroditation Service is one of the signatories to the EA

Multilaternl Ag for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields; Additional Information lor Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Hurnan Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conaitions: Further details are available from the Validation Report at the end
of the centificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

Feed Point impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantorm. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

SAR far nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configueation, as far as not given on pags 1.
DASY Version DASYS V5282
Extrapolation Advanced Extrapolation
Phantom Modutar Flst Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Froquency 2450 MHz = Y MHz
Head TSL parameters
The following parametess and calkculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20'C 39.2 1.80 mho/m
Measured Hoad TSL parameters 220202)°C 3B426% 1.85 mho/m +£8 %
Head TSL temperature change during test <05°C —_
SAR result with Head TSL
SAR avernged over 1 em’ (1 g) of Head TSL Condition
SAR moasured 250 mW input power 137mW /g
SAR far nominal Head TSL parameters normslized 1o W 53.8 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 640mW /g
SAR for nominal Head TSL paramaoters normalized to 'W 254 mW /g = 16.5 % (k=2)
Body TSL parameters
The foflowing parameters and calculations were apglied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°'C 52.7 1.85 mho/im
Measured Body TSL parameters (220:02)'C 51826% 202 mho/m = 6 %
Body TSL tempaerature change during test <05°C e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measurad 250 mW input powar 132mW /o
SAR lor nominal Body TSL paramaters normalized 1o 1W 51.7mW/g 2 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL conditicn
SAR measured 250 mW Input power 611mW/g
SAR for nominal Body TSL paramaters normalized 10 1W 242 mW /g £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed 1o feed point S5500+48|Q =
Hetumn L(:sis 236d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 6030+58 10
Return Loss 248 0B

General Antenna Parameters and Design

Electrical Defay (one direction) I 1.160 ns

After jong term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The center conductor of the teeding line is directly connacted to the
second amm of the dipole. The antenna s therafore short-circutted Tor DC-signals

No excessive force must be applied to the dipole arms, because they might band or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

l Manutactured by SPEAG ]
[Munu!.‘lclunx! on Dacember 01, 2003 ]
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DASYS Validation Report for Head TSL

Date: 29.08,201 )
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; 6 = 1.85 mho/m; £, = 38.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Stundard: DASYS (IEEE/IEC/ANSIT C63.19-2007)

DASYS2 Configuration
o  Probe: ESIDV3A - SN3205; ConvF(4.45, 4,45, 4.45); Calibrated: 29.04.2011
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 04.07 201 |
« Phantom: Flat Phantom 5.0 (front): Type: QDOODPSOAA; Serial: 1001

o DASYS5252.62(482) SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0;
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.2 V/im; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28.291 Wikg

SAR(I g) = 137 mW/g; SAR(10 g) = 6.4 mW/g

Maximum value of SAR (measured) = 17.657 mW/g

0dB = 17.660mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 29.08.2011

Fest Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz; o = 2.02 mho/m; ¢, = 51.8; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANST C63.19-2007)

DASYS2 Configuration
¢ Probe: ES3DV3 - SN3205: ConvF(4.26, 4.26, 4.26); Calibrated: 29.04.201 1
« Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electromics: DAE4 Sn601; Culibrated: 04.07.201 |
o Phantom: Flut Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 10602

o DASYS2352.6.2(482), SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95,903 V/m: Power Drift = -0.0051 dB

Peak SAR (extrapolated) = 27.107 Wikg

SAR(1 g) = 13.2 mW/g: SAR(10) g) = 6.11 mW/g

Maximum value of SAR {(measured) = 17.329 mW/g

14aw

nn

0dB = 17.330mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzertand

Accroditod by the Smss Accradtation Servics (SAS)
Thae Swina Accreditation Service Is one af the signatories

E )
Yol g N

Schweizerischer Kalibrierdienst
Service sutsse d'¢talonnage
Servizio svizzero di taraturs
Swiss Calibration Service

Accrwditation No.: SCS 108

to the EA

Multilateral Agreement for the recognition of calibeation cartinicates

Client

HCT (Dymstec)

Certiticate No; DSGH2ZV2-1107_Nov11

CALIBRATION CERTIFICATE

Otyact D5GHzV2 - SN: 1107
Catbmation procodure(s) QA CAL-22v1
Calibration procedure for dipofe validation kits between 3-6 GHz
Caitwation date November 15, 2011
Thwe caliDraton canficate documonts ™o aceatslity 10 national standards, which rEallze e physcal units of measuremonts (21)
The méaswromonts and the uncertmntes with confidanca prababiity arm givan on the 10llowing pages and are part of the coctdcaty
All caibrations Nave Dean conducied i the closed laboralory fnclity. enveonmant tempartur (22 » 3)°C and humidity < 70%
Catibeation Equipmeant used (METE critical for calibostion)
P"m“"’i‘”,’,‘?ﬁ‘f‘%‘ N »_ID_I__ y Cul Date [Cantcats Na.) __Scheduisd Caltration
Powor moter EPW-442A GEI7a80T04 050ct 11 (No. 217-01451) Oo-12
Power sensor HP SSRTA ussramres 05-0ct-11 (N0 217-01451) Oct-12
Refarence 20 dB Anenusnor SN 5086 (209) 28 Mar-11 (No. 22 7.07380) Apr-12
Type-N mismaiot combination SN: 50472 7 08327 28-Mar-11 (No. 217-01371) Apra2
Fastarmnce Frobe EXIOVE SN 3508 O4-Mar-11 (No. EX3.3503 Martt) Mar-12
DAES SN o D230l 11 (No. DAEA-ED1_Jutt1) Al-32
Secondary Standents 08 Chack Duss O house) Schedued Chock ]
Powor sensar HP SeR1A Myaroseary 18-0ct-02 (in howse chock Oct-11) In hause check: Oct-13
RF genorator RAS SMT-06 100005 04-Aug-92 {in bouss check Oct11) In hause check: Oct 13
Natwork Analyzor HP 8753E US37390685 S4208 18-0ct-01 (in house chock Oc-11) In house check: 012
Nama Funcion Sonative
Calibrated by Cimica oy Ladoratoey TecHiiss @rﬁ 4
Approvad by Kat Pokowle Tachnical Manage: ”,.}" ; iy ’.
LR & )"
”
tssued: Novembar 16 2011
Tvu‘ 5:&6!:}_:_[3’)"_ ceﬁrk—uln_;l;.m ot be mproduced except 0 full wathout wmrn fcor::un! of the l@)r\f.‘t}r,
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Calibration Laboratory of A,

Schwa et

Schmid & Partner = D it e am::-"m

Engineering AG % c Sarvizio svizzoro o tawrsturs
Zeughausstrasse 43, 8004 Zurlch, Switzeriand o S Swiss Caliration Service
Accrodited by the Swiss Accredastion Service (SAS) Accreditation Ne.: SCS 108
The Swiss Accroditation Service Is one of the signatories to the EA
L] Ag for the gnition of certrth
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b}

c)

IEEE Std 1528-2003, *IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 82209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guldelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditfons: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
parallel to the body axis,

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated Is transformed from the
measurement at the SMA connector to the feed point, The Return Loss ensures low
reflected power. No uncentainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY systam configuration, as lar a5 not given on page 1.

DASY Version DASYS V5262

Extrapolation Advanced Extrapolation

Phantom Moduiar Fiat Phantomn V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, gy = A0 mm, dz = 1.4 mm Graded Ratio = 1.4 (2 direction)
5200 MHZ + 1 MMz

Frequency 5500 MMz + 1 MHz
5800 MHZz + 1 MMz

Head TSL parameters at 5200 MHz
The tallowing parameters and caloulations ware appéed.

Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20°C 36.0 4.66 mho/m
Measured Head TSL parametors (2202 02)°C 34626% 446 mha/m + 8 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power BI10OmMW /g
SAR for nomins! Head TSL parameters nommalizad to 1W 803 mW /g = 17.0 % (k=2)
SAR avernged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 232mW g
SAR for nominal Head TSL parametars nomalized to 1W 22.9 mW /g £ 16.5 % (k=2)
Head TSL parameters at 5500 MHz
The following parametors and calculations wees applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4.86 mho/m
Measured Head TSL parameters (220=202)C 3M24+6% 4.756 mho/m = 8 %
Head TSL tempersature change during test <05°C - ~
SAR result with Head TSL at 5500 MHz
SAR averaged ovar 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input powar 887TmW /g
SAR for nominal Head TSL pammeters normaiized 1o 1TW 878 mW/g=17.0% (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condibon
SAR moasured 100 mW input power 252mW/g
SAR tor nominal Head TSL parameters nommalized 1o TW 249 mW /g =165 % (k=2)
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Head TSL parameters at 5800 MHz

The 1ol wing parameters and caloulations were appied

Nominal Head TSL parameters

Measured Head TSL parameters

Head TSL temperature change during tes!

Temperature

+

22070

(220+02)*C

<05'C

SAR result with Head TSL at 5800 MHz

l SAR averaged over 1 cm” (1 g) of Head TSL Condifion
L SAR measured | 100 mW input powor
| SAR for nomenal Head TSL paramelors normalized to 1W

| SAR averaged over 10 em” (10 g) of Head TSL

| SAR measured

| SAR for nomenal Head TSL parameters "
Centdicate No: DSGH2V2-1107_Novii Page

HCT CO., LTD.

100 mW Input power

conaition

ormalized o 1W

4ol 13

4

Permittivity Conductivity

353 5.27 mha/m

7BEmMW /g = 17.0 % (k=2)

224mW /g 2165 % (k=2)

503 mho'm « 6 *

THEmMW /g

227TmW /g
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Body TSL parameters at 5200 MHz
The following parameters and calculations were appliod.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 206C 400 5.30 mho/m
Messured Body TSL parametors (220+£02)'C 477 26% S48 mhom =6 %
Body TSL temperature change during tes! <05°C —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Condstion
SAR measured 100 mW Input power 7765mW /g
SAR for nomenal Body TSL pararmetars normalized 1o TW TT2mW/ig=18,1 % (k=2)
SAR averaged over 10 cm’ (10 @) of Body TSL condition
SAR maasured 100 mW input power 216mW /g
SAR lor nominal Body TSL parametors nomalized to 1W 215 mWig =176 % (k=2)

Body TSL parameters at 5500 MHz

The following parameters and calculations waere applied
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 48.6 5.86 mho/m
Measured Body TSL parameters (220+02)°C 47216% 5.87 mho/m =6 %
Body TSL temperature change during test <05°C — —_
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 820mW/g

SAR for nominal Body TSL parameters

narmalized to 1W

81.6 MW /g £ 18.1 % (ke2)

SAR averaged aver 10 cm’ (10 g) of Body TSL

condition

SAR measured

100 mW Input power

227TmW /g

SAR for nominal Body TSL parameters

normaiized to 1W

26 mW /g =176 % (ke2)
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Body TSL parameters at 5800 MHz

The followsng parametars and calculations were applied

Temperature Permittivity ' Conductivity
— — - 1 {
| Nominal Body TSL parameters 220°C 482 6.00 mho/m |
| Measured Body TSL parameters | (220202)"C 166 =6 % 6.26 mho'm + 6 4
| Body TSL temperature change during test <Q05°C
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input powe T73mWig
SAR for nominal Body TSL paramaters normalized 10 1W 76.9 mW /g = 18.1 % (k=2)
SAR averaged over 10 cm’ (10 @) of Body TSL condinon
SAR measurad 100 mW inpt power 214mW/g
SAR for nominal Body TSL parameters normakzed to W 21.2mW I g = 17.6 % (kn2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impodance, transformead to feed paint 5_1..-1 0-99 ]
Retum Loss -202d8
Antenna Parameters with Head TSL at 5500 MHz
lmoodancg, lv.\'{nslormcd 1 feed point L 8350080
Astum Loss -228 68
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transtormed o teed point 5430-73i0
Retum Loss -21.808
Antenna Parameters with Body TSL at 5200 MHz
impedance, lrnnstogqet_i 1o feed point [ 48940- 5 o ]
Reoturmn Loss 209 d8
Antenna Parameters with Body TSL at 5500 MHz
;t;lpedance transtormed 1o feed point 6280-460
Retun Loss -256d8
Antenna Parameters with Body TSL at 5800 MHz
Impedance, tfransiormed Yo feed point < 56 80Q-46 2
Rfuir_rl Loss — 222d8
General Antenna Parameters and Design
Eloctrical Delay (one direction) I 1.196 ns

After long term use with 100W radsated power, only a slight warming of the dipole near the feedpoint can be measured

The dipole is made of staniard semirgld coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals
No excessive force must be applind to the dipole arms, because thay might band or the solderad connectons near the

feadpoint may bs damagsd

Additional EUT Data
Manutaciured by SPEAG
Manutacturad on March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 15.11.2011
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: S800 MHz
Medium parameters used: = 5200 MHz; a = 4.46 mho/m: £, = 34.6; p = 1000 kg/m”’ . Medium parumeters
used: f = 5500 MHz; o = 4.75 mho/m; ¢, = 34.2; p= 1000 kg/m" , Medium parameters used; | = 5800 MHz:
a=5.03 mho/m: ¢, = 33.7: p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS52 Configuration

«  Probe: EX3DV4A - SN3503; ConvE(S41, 541, 541), ConvF(4.91,4.91,4.91), ConvF(4.81, 4.81,
4.81): Calibrated: 04.03.2011

o Sensor-Suorface; | 4mm (Mechanical Surfece Detection)
» Electronics: DAE4 Sn601; Calibrated; 04.07.2011
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSDAA; Serial; 1001

* DASYS5252.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, (=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm. dz=1 4mm

Reference Value = 65489 Vim; Power Dnift = 0,09 dB

Peuk SAR (extrapolated) = 30,049 Wikg

SAR(I g) = 8.1 mWig; SAR(10 g) = 232 mW/g

Muximum value of SAR (measured) = 18.742 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.044 V/im; Power Drift = 0.07 dB

Peak SAR (extrupolated) = 35,139 Wikg

SAR(] g) = 8.87 mW/g: SAR(10 g) = 2.52 mW/g

Maximum value of SAR (measured) = 21,234 mW/g

Dipole Calibration for Head Tissu¢/Pin=100mW, dist=10mm, =5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 62,486 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 33,340 Wikg

SAR(1 g) =7.98 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 19.378 mW/g
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0 dB = 19.380mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14112011
Test Laboratory: SPEAG, Zunch, Switzerlund
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f= 5200 MHz; a = 5.48 mho/m; &= 47.7; p= 1000 Kg/m' . Medium parmmeters
wsed: { = 5500 MHz; 0 = S.87 mho/m; & =47.2; p= 1000 kg/m’ . Medium purameters used; f = 5800 MHz;
o =6.26 mho/m; ¢, = 46.6; p= 1000 kg/m‘

Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANST C63.19-2007)

DASY52 Configuration

o Probe: EXIDVA - SN3503; ConvF(4.91,4.91,.491), Convi(4.43, 4.43, 4.43), ConvF(4.18. 4,38,
4.38): Calibrited: 04.03.2011

o Sensor-Surface: . 4mm (Mechanical Surface Detection)
« Electronics: DAES Sn601; Calibrated: (M.07.2011
o Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002

« DASYS2 52.6.2(482); SEMCAD X 14.4,5(3634)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm. dz=1 4mm

Reference Value = 539.430 V/im; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 30,431 Wikg

SAR(1 ) = 7.76 mW/g: SAR(10 g} = 2.16 mW/g

Mauaximum value of SAR (measured) = 17.928 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm. dy=4mm, dz=1 4mm

Reference Value = 38,998 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 35,235 Wikg

SAR(] g) = 8.2 mW/g: SAR(10 g) = 227 mW/g

Maximum value of SAR (measured) = 19.488 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=53800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Meusurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 55.860 Vim: Power Drift = -0,02 dB

Peak SAR (extrapolated) = 35.929 Wikg

SAR(I g) = 7.73 mW/g: SAR(10 g) = 2.14 mW/g

Maximum value of SAR (measured) = 18.853 mW/g
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