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1. Test report on electrical performance of main antenna

1.1 Test items and equipment

Test item

Equipment

Passive test

(D VS WR parameter (2
Return loss parameter

Network analyzer: HP8753D 3D anechoic chamber
antenna test system (ETS test system, network
analyzer, integrated tester)

(D Transmitting power

Active test @2 Receiving level 3

Receiving sensitivity

Comprehensive tester: Agilent E5515C 3D
darkroom antenna test system (ETS test system,
comprehensive tester)

1.2 GSM Passive Test Report

VS WR parameter values

Frequency
(MHZ) 794 960 1710 1880 2170 2500 2690
RL 2.7 1.71 1.8 1.8 3.1 1.7 1.3
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Return loss parameter value

Frequency
794 960 1710 1880 2170 2500 2690
(MHZ)
RL -6.5 -5.5 -10. 2 -10.4 -5.7 -11 -16.3

PIEE 511 Log Mag G.000dE/ Ref 0.000dE [FL M]
25.00

1 794.00000 WHz -6.5734 dE
2 960.00000 MHz -5.5545 dB
3 1.7100000 GHz -10.220 dB
20,00 |4 1.8800000 GHz -10.451 B
5 2.1700000 GHz -5.7145 dB
6 2.5000000 GHz -11.054 dE
=7 2.6900000 GHz -16.349 dE
15.00
10.00
5.000
0.000 M 4
i
-5.000
-10.00
-15.00
-20.00
reeall. s = s = N
S Start 700 MHz PRI 70 kHz Stop 3 GHz (SN[

2. Matching circuit—-GSM antenna

The original matching circuit of the prototype is not changed.



3. Test report

GSM900 DCS1800
Channel 1 62 124 512 698 885
TRP 17.53 17. 48 17.32 21.16 21.37 21.53
TIS -91. 29 -101. 48
GSM850 PCS1900
Channel 128 190 251 512 661 810
TRP 15. 38 15. 47 15. 62 22.03 22.16 22.47
TIS =-90. 47 -101. 69
W850 W900
Channel 4357 4408 4458 2937 3013 3088
TRP 5. 25 5. 37 5.41 10. 15 9.48 9.13
TIS -91. 14 -91. 06
W1900 W2100
Channel 9662 9800 9938 10562 10700 10838
TRP 15.12 15. 19 15.35 15. 27 15.29 15. 34
TIS -101. 12 -100. 26
Bl B2
Channel 18050 18300 18550 18650 18900 19150
TRP 15. 36 15. 06 15. 16 15. 43 15. 32 15.71
TIS -89 -88. 34
B3 B4
Channel 19300 19575 19850 20000 20175 20350
TRP 15. 18 15. 35 15. 59 15. 68 15. 22 15.75
TIS =87.07 -88. 31
B5 B7
Channel 20450 20550 20600 20800 21100 21400
TRP 5. 32 5. 41 5.93 16. 19 15. 48 15. 44
TIS —18. 26 -86. 76
B8 B12
Channel 21500 21625 21750 23060 23095 23130
TRP 10. 57 9.91 9.31 0. 25 0. 37 0. 45
TIS -80. 21 =70. 27
B17 B20
Channel 23780 23790 23800 24200 24300 24400
TRP 0.33 0. 47 0. 52 6. 63 6. 952 6. 24
TIS =70.63 —178.39




B34

Channel 36250 36275 36300
TRP 15. 63 15. 27 15. 17
TIS ~86. 63
B38 B39
Channel 37850 38000 38150 38350 38450 38550
TRP 15. 88 15. 39 15. 52 15. 04 15. 43 15. 98
TIS -89. 01 ~86. 42
B40 B41
Channel 38750 39150 39550 40340 40740 41140
TRP 15. 95 15. 69 15. 92 15. 81 15. 71 15. 86
TIS -87. 18 -89. 22
B28AB
Channel 27260 27433 27435 27510 27610
TRP 0.41 0. 62 0.67 0.75 0. 86
TIS ~70. 14 ~70. 48
Conductive back cover
B1 B2
Channel 18050 18300 18550 18650 18900 19150
TRP 13. 09 12. 67 12. 53 13. 41 13.07 13. 36
TIS ~86. 41 -87.58
B3 B5
Channel 19300 19575 19850 20000 20175 20350
TRP 14. 28 14. 59 14. 08 5.12 5. 36 5. 49
TIS -87. 58 ~78. 01
Conductive back cover
B38 B39
Channel 37850 38000 38150 38350 38450 38550
TRP 11.98 11. 49 10. 7 13.2 13. 52 12. 96
TIS -85. 93 -84. 15
B40 B41
Channel 38750 39150 39550 40340 40740 41140
TRP 14.6 13.79 12. 67 13.15 11. 69 11.26
TIS -85. 85 ~86. 63




4, Antenna gain

Frequency band Frequency band

B1 0.75 B17 -4.39

B2 1.36 B20 -2.58

B3 1.41 B28 -4.12

B4 1.10 B34 0.64

BS5 -2.45 B38 1.02

B7 1.08 B39 0.73

B8 -1.83 B40 1.03

BI12 -4.47 B41 0.56
. -
Frequency ID 1 2 | =3 4 5 6 7 8
Frequency (MHz) 790.0] 807.0] 824.0[ 880.0] 900.0] 920.0] 940.0] 960.0
Point Values
Ant. Port Input Pwr. (dBm) | 0.00| _ 0.00] _ 0.00| _ 0.00] _ 0.00] _ 0.00] _ 0.00] _ 0.00
Tot. Rad. Pwr. (dBm) -12.00| -11.48| -10.91| -7.49| -6.62| -7.02| -8.78| -11.53
Peak EIRP (dBm) -7.51] -7.29] -6.97| -3.96] -2.45] -1.83| -3.64] -7.42
Directivity (dBi) 4.49 419 3.95 3.53 4.17 5.18 .13 4.11
| Efficiency (dB) -12.00| -11.48 -10.91| -7.49] -6.62| -7.02] -8.78| -11.53
Efficiency (%) 6.30] 7.10] s8.10| 17.80] 21.80] 19.90] 13.20] 7.00
Gain (dBi) =7.51 -7.29 -6.97 -3.96 -2.45 -1.83 -3.64 -7.42
NHPRP £Pi/4 (dBm) -12.72| -12.26] -11.76] -8.48| -7.65 -8.11| -10.11] -12.97
NHPRP +Pi/6 (dBm) -13.01] -1349] -13.00] -9.72| -8.87] -9.36| -11.53] -14.47
NHPRP +Pi/8 (dBm) -14.01| -14.52| -14.07| -10.63] -0.80| -10.32| -12.70| -15.75
Upper Hem. PRP (dBm) -16.81| -16.20| -15.58| -11.38| -10.17| -10.45| -11.95| -14.32
Lower Hem. PRP (dBm) -13.74 ~13.2?| -12.72 -9.77 -9.15 -9.64| -11.63| -14.77
Upper Hem. PRP (%) 2.00 2400 2771 7.28]  9.61 9.02] .38 3.70
Lower Hem. PRP (%) 42| 471 534 1055 12.16] 10.87| _ 6.86]  3.33

790.00MHz@T45P45 - 900.00MHz@T45P45 - 960.00MHz@T45P45




Freq cy ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Freq y (MHz) 1710.0| 1730.0| 1750.0| 1770.0/ 1790.0| 1810.0| 1830.0| 1850.0| 1870.0| 1890.0| 1910.0| 1930.0| 1950.0| 1970.0| 1990.0
Point Values
Ant. Port Input Pwr. (dBm) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tot. Rad. Pwr. (dBm) -4.49| -4.36) -4.28| -4.18| -432| -4.34 -4.28| -435 -4.48| -452| -442| -446] -434 -441 -454
Peak EIRP (dBm) 1.96 1.68 1.41 1.46 0.80 0.73 0.90 0.68 0.72 117 1.36 1.32 1.25 1.10 0.91
Directivity (dBi) 6.44 6.04 5.69 5.64 5.12 5.07 5.18 5.03 5.21 5.69 5.78 5.78 5.59 B 5.45
Efficiency (dB) -4.49| -4.36| -4.28| -4.18) -4.32| -4.34| -4.28| -4.35| -4.48| -4.52| -4.42| -4.46]| -434 -441| -4.54
Efficiency (%) 35.60| 36.60| 37.30| 38.20| 37.00| 36.80| 37.30| 36.70| 35.60| 35.30| 36.10| 35.80| 36.80| 36.20| 35.20
Gain (dBi) 1.96 1.68 1.41 1.46 0.80 0.73 0.90 0.68 0.72 1.17 1.36 132 1.25 1.10 0.91
NHPRP +Pi/4 (dBm) -5.71 -5.64 =301 -5.40 =561 -5.69 -5.61 -5.68 -5.83 -5.91 -5.85 -5.92 -5.86 -6.02 -6.27
NHPRP +Pi/6 (dBm) -7.26 -7.22 -7.10) -6.99| -7.23| -7.35 =7.26] " =7.32| =750 -F.62| =755 -7.60| -7.52| -7.70| -7.97
NHPRP +Pi/8 (dBm) -8.51 -8.51 -8.41| -B.30] -B.53| -8.65 -8.55| -8.61] -8.82| -0.00f -8.94 -8.97| -8.88| -9.04f -9.31
Upper Hem. PRP (dBm) -6.56 -6.46 -6.41| -6.31 -6.50 -6.56 -6.47| -6.51| -6.65| -6.74| -6.64 -6.62] -6.40] -6.28| -6.18
Lower Hem. PRP (dBm) -8.69 -8.53| -8.40( -831| -8.35 -8.32 -8.30) -8.42| -8.53| -8.50| -8.39 -8.52| -8.58| -B.97] -9.56
Upper Hem. PRP (%) 22.09( 22.59| 22.88| 23.40[ 2238 22.10f 22,52| 22,33] 21.61| 21.17| 21.66| 21.78| 22.93| 23.53] 24.12
Lower Hem. PRP (%) 13.51 14.02 14.46 14.77 14.64 14.72 14.77 14.38 14.02 14.13 14.48 14.07 13.88 12.67 11.07
——F
1710.00MHz@T45P45 1850.00MHz@T45P45 1990.00MHz@T45P45

’
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Frequency ID 1 2 | 3 4 | 5 6 7 | 8 9 10 11 | 12 13 14 | 15 16 | 17
Frequency (MHz) 2010.0 2030.0] 2050.0( 2070.0] 2090.0| 2110.0( 2130.0] 2150.0] 2170.0] 2300.0( 2315.0] 2330.0 2345.0| 2360.0| 2375.0 2390.0| 2405.0
Point Values

Ant. Port Input Pwr. (dBm) | 0.00] 0.00] 0.00] o000 o000l o000 o000 o000 o000l ooo] ooo] o000 ooo] o000 000 o0.00] 000
Tot. Rad. Pwr. (dBm) -457| -4.63] -4.53] -4.62] -453] -4.81] -487] -480] -4.84] -4.92] -485] -4.80] -4.89] -5.02] -5.08] -5.13] -5.05
Peak EIRP (dBm) 0.60] 053] 064 007 026 -0.25] -0.18] 039 075 077] 0094 132] 149 142 117 103 130
Directivity (dBi) 517 56| 516 468 479] 456 469 519 s550] 568 579 612]  6.38) 644] 625  616] 635
Efficiency (dB) -4.57| -4.63] -4.53| -4.62] -453| -4.81] -487] -4.80] -4.84] -4.92| -4.85] -4.80] -4.89] -5.02| -5.08] -513 -5.05
Efficiency (%) 34.90| 34.50] 35.30] 34.50] 35.20{ 33.00] 32.60 33.10/ 32.80] 32.20| 32.80] 33.10] 32.40] 31.50[ 31.10| 30.70] 31.30
Gain (dBi) 0.60] 053] 0.64] 007 o026 -025] -0a8] 039] 07s] 077 oe4]  132]  149] 142 1a7] no3] 130
NHPRP +Pif4 (dBm) -6.34] -6.35| -6.22] -630] -6.200 -6.53] -6.60] -6.72] -6.72] -6.61 -6.56] -6.53) -6.61 -6.73] -6.77] -6.79] -6.71
NHPRP +Pi/6 (dBm) -8.05] -8.03] -7.88] -792] -7.81] -9 -838] -s43| -840l -so8| -son] -795) -so3] -sa6] -8 -2 -sa0
NHPRP +Pi/8 (dBm) -0.36] -0.36 -0.21] -0.20] -9.07| 948 -067] -0.73) -0.68] -0.24| -0.4] -008] -0.16] -0.30] -0.35| -9.33] -9.19
Upper Hem. PRP (dBm) -6.10] -6.18] -6.15 -6.26] -6.18] -646] -6.53 -6.41] -6.41] -6.44] -643] -648] -672] 693 -7o7| 78] T2
Lower Hem. PRP (dBm) -0.83] -0.84] -950] -0.64] -054] -0.80] -0.85] -0.80] -10.00 -10.20] -1000] -071] -052] 049 -0.42] -0.35] -0.26
Upper Hem. PRP (%) 24.54] 24.08] 24200 23.67] 2411| 22.57] 22.25| 22.84] 22.83] 22.68| 2275 2242] 2128 2026] 19.62] 19.09] 1941
Lower Hem. PRP (%) 10.39] 10.39] 10.98] 10.87] 11.32] 10.46] 1035 10.26] 10.00] 9.57] 10.00] 10.69] 11.16] 11.24] 11.43] 11.61] 1187

2010.00MHz@T45P45 - 2170.00MHz@T45P45 2405.00MHz@T45P45
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Passive test data
Fassive Test For WIFIZ. 4
Freqg Effi Effi Gain Gain UHIS DHIS Max Min
(MHz) (%) tdB) {dB1) (dEd) (%) (%) (dB) tdB)
2400 a8, 11 -4.19 0. 95 ) 25, A4 12, 474 0. 95 —-14. 33
24110 29, 81 -4 1. 21 =0, 94 af. 779 13,03 1. 21 -14, 32
2420 a9, 45 —4. 04 1. 25 —0. 9 26, A2 12. 8335 1. 25 —-14. 3
2430 ag. 3 -4, 17 1.05 =13 =58, 801 12, 497 1.05 b et
2440 42, B2 Tt 1. 459 =[], BA 28. 4258 14, 152 1. 459 )
2450 44, 03 -3, 06 1. 63 -0, 52 29, 258 14, 773 1. 63 -11. 59
ada0 40, 38 —3. 88 1. 22 -0, 93 27, 082 135. 8302 1. 22 -11. 71
2470 41. 79 —3. 79 1. 23 —0. 87 27, 528 14, 266 1. 23 =251
2480 44, 02 =300 1.4 =EEE 28. 802 15, 214 1.4 -11. 43
2450 44, 81 -3, 45 1. 31 =0, 84 29, 015 15. 798 1. 31 -11. 53
2500 59, 97 —3. 98 0. 34 —-1.31 258, 717 14, 252 0. 34 —12.13
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5. Environmental treatment

1. 2 Grounding of two metal sections with conductive cloth and

screen The unshielded flat cable attached to the missile at Paste conductive cloth and conductive wool here

to ground the mainboard

3 places is grounded to the mainboard

1. The conductive cloth is pasted here and the speaker is grounded with the mainboard.

2. The key with conductive cloth pasted here is grounded to the mainboard

3. The motor and the mainboard are grounded with conductive cloth here



6. GPS, WiFi test
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7. Structural drawings

B
Diagonal view
Right view
¢
Top viey

Struciacal zequlscannts; , _ ShorThen Ginbl Communeation Technology Co., Ltd

1. Towarked tolerances shall be in accordance with the tolerance

teble in the dravings; & aewite TATE /0
b| L Material: ABS, LDS laser engraved plating 1; 11'; :: ig g ’Dblis Home mESE .

3. The product processing shall be Free from deformation, Y SETRIEN u.-u Number Design EIN; .

distortion, and overflow plating; 0N | 1.0 || L L zhengliguo

4. The size marked with "+" on the disgram is the ey dimension ) o | LK T |
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