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1. Machine picture:

2. Test equipment and items:

Class Test item Equipment
1.RL VNA: Agilent ES071B
2. VSWR R&S ZVBS8
1. S parameter | 3.Smithchart Protek A333
2
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4.3D Active Test

1. MAX Power 1.2G/3G Tester: Agilent 8960
2. Coupling 2.The coupling box: TESCOM TC-5060A
testing 2. MIN Sens
3. 3D Chamber: ETS 3D Chamber(5x3x3 )
1. 3D Chamber: TEM24 3D Chamber
(5x5x5)
1.3D TRP
ETS 3D Chamber (5x3x3)
2.3D TIS
2.2G/3G Tester: Agilent 8960
3.Throughput rate

3.4G Tester: MT8820C/CMW500

4.WIFI/BT/NB-iot Tester: CMW500

5.5G Tester: SP9500-CTS

6.Head: HEAD-P10 (FACE-P10)
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3. Darkroom (Chamber) connections and coordinates:

Equipment cabinet
RrS232, | q

Vector network
analyzer
ni t

o1 ¥
“device [‘ ;
P, i " 4 o -
sv u RF cable

PCU power control

unit

UPS uninterruptible

i)

PSU probe array MCU main

control unit [+ control unit

RF Cable
=LAN—Optical Fiber-

Cut_8=290 | 18

Azimuth &
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4, Antenna matching network:

4G main antenna

3.9NH 0Q PA

N
—

0.75PF 12NH

4G main antenna switch matching and logic:

RF1:0Q RF2:18NH RF3:0Q RF4:NC

, o
N
ANT1012 o
OA.\’T:C]'A
OA\"T_DIU
ANT EF LTE WCDMA SN

EF1 E1/BE2/B3/B4/E7/BE8/E25/E38/E39/E41/B66 | B1/B2/E8 [EGSM/DCS/PCS
RF2 E12/B13/B17/B28
RF3 E5/E20/E26 ES GSMEED
RF4 E40

Diversity antenna
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Notice that the diversity antenna
matches back to 0Q this time

Diversity antenna
0Q PA

NC NC

fa
il = il

Other antenna matches are origina matches (string b1ts are 0
Q and bits are null)

5. Antenna assembly method and environmental treatment

Attach conductive
foam for grounding

It is recommended to p#Ste conductive foam on

the small board or increase the thickness of
the foam here to prevent bad contact.

Apply insulation tape to the FPC cables and
ground them with conductive cloth

WIEI/GPS triple
tenna
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enna thimble =

BT/WIFI/GPS

’ ation
&
Note the addition of a th
imble here this time.

6. Antenna electrical performance test data:

6. 1. Antenna passive parameters
6.1.1. Antenna Return Loss (RL)

Main antenna RF1/RF3(Ground analog 0Q)

Tret dB Mag 5dB/ Ref0dB

Tre2 Smith Ref1U

3—in—1 antenna

2
S11 M1 70p.00000 MHz | -3.8818 dB| [XH M1 1 700008Q0 MHz ~ 17.342 Q
20 e e _— {35915 Q
M3 11710000 GHz | -8.3492 dB 0.5 / v \ >~ 2 8.166 nH
[ 15 VR 21170000 GHz [ -7 4301 dB ‘VV >{966-Q0800 v 230.06 Q
M5 2300000 GHz | -6.7667 dB / ,{A&\ 130414 Q
10 VB[ 2/400000 GHz | -6.4327 dB g “\%\ s\ 5042 nH
| -M7| 2690000 GHz | -8.9444 dB M3 AR \ 40653 Q
5 "\‘\y 35878 Q
| 0 0 05 1 B—NC5XN 2504 pF
L/ — v ANJIOFIRT K A33.744 O
XY we| W O\ i34.833 0
] WY p) 2106 pF
Y N AR % 1 p
SR EAY ] ) -k ¥
N ' % 59.072 O
15 v \__,'ll‘; 3917 nH
” OSNWE ] 25060025z 55471 Q
20 V = 39305 Q
! 1.620 pF
Ch1 fbo Start 300 MHz Pb 0dBm Stop 4GHz  Chi fo Start 300 MHz P 0dBr?-690000 GHz  ¥dg% G0
Trc3 3Bl SWR 1U/ Ref1U 3
ﬁm M1 700.00000 MHz | 4.5609 U
10 R
\ / M3 1710000 GHz | 2.2397 U
— 9 VA . T70U0U " GH. 24709 U
\ \ M5 4300000 GHz | 26958 U
8 \ \ 3 400000 GHz | 28230 U
. M7 4690000 GHz | 21147 U
L\ | \
- Vil Mé
K \
— 4
L \ / \ 5 6
) \ / \ ¥\ ¥
[ A\
L, \/
Ch1 fo Start 300 MHz Pb 0dBm Stop 4 GHz
7/26/2024, 2:22 PM
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Main antenna RF2(Ground analog 18NH)

Tre1 dB Mag 5dB/ Ref0dB 1 Tre2 Smith Ref1U 2

511 M1  700.00000 MHz | -8.2443 dB 511 107.23
— 20 v 960-00064—MH: 2-9564—dB -i6.0579
M3| 1{710000 GHz | -3.1900 dB 37.532
15 V] 170000 GH. 41697 dB 273.92
M5| 2/30000Q GHz | -7.0217 dB 68.870
" Vo) 2[400000 GHz | -9.4769 dB

-M7| 2/690000 GHz | -7.4845 dB

Q
Q
s oF
- QAN
NN 0
T NN\ &
Wi =\ A= i
PP 0

D’ T
il ¥ o
10— Q
\ / 29655 Q
~-15 2236 pF
L \ ] 44108 Q
0 ’ 76386 Q
8334 pF
Ch1 fb Start 300 MHz Pb 0dBm Stop 4GHz  Ch1 fb Start 300 MHz P 0dBn3-690000 GHz 24458 GO0
Tre3 SWR 1U/ Ref1U 3
511 \ M1 700.00000 MHz | 22813 U
10 M2———960-00000—MHz 159374
\ M3 1710000 GHz | 55073 U
— 9 '] 170000 G A2879 1%}
\ / \ M5 4300000 GHz | 2.6080 U
8 \ 3 2400000 GHz | 2.0138 U
L, M7 2690000 GHz | 24656 U
SO/ W
s \ \ //\ 12
- / Wi i
s 1 i 7
/ Ny
1
Ch1 fb Start 300 MHz Pb 0dBm Stop 4 GHz

7/26/2024. 2:42 PM

Main antenna RF4(Ground analog NC)

Tred dBMag 5dB/ Ref0dB 1 Tre2 Smith Ref1U 2
511 M| 70D.0000Q MHz | -2.557 dB 511 75244 Q
20 M2 980.00000fiHz |—~1.8004 dB 520640 Q

M3 1/710009 GHz | -5.01p4 dB 110.16 pF

15 T4 170006 GH: =t1:333—dB 469.02 Q
Ms| 2/300000 GHz | -10.180 dB {40812 Q

[~ 10 Y3 21400000 GHz | -8.2324 dB 6.766 nH
| M7 2690000 GHz | -7.4017 dB 18509 Q
° 26131 Q

L O‘rw 3.562 pF
M3 75010 Q

Y \Vf— ™ \ 6 \;7, — | \ / 23503

Y- 3109 pF

10 v 46100 Q
\ 39297 Q

15 2606 nH
\ / 88433 Q

20 \ I 39605 Q

1607 pF

Ch1 fo Start 300 MHz Pb 0dBm Stop 4GHz ~ Ch1 fb Start 300 MHz Pl 0 gBm?-690000 CGHz 9% G0

Trc3 ¥Rl SWR 1U/ Ref1U 3
S11 M1 700.00000 MHz | 6.8585 U
o L1 ME——960-56600—MHz—|—9-6662—4
/v» /J\ M3 1710000 GHz | 35628 U
|9 L2 - T70U0U GF 71384 jv)
k \ / M5 2300000 GHz | 1.9051 U
*X J/ / \ V3 27400000 GHz | 2.2659 U
| - M7 2690000 GHz | 24905 U

/

/ | e N\
| B4 [

B A3 A4

Ch1 fb Start 300 MHz Pb 0dBm Stop 4 GHz

7/26/2024, 2:13 PM
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WIFI/BT
Tre1 dB Mag 5dB/ Ref0dB 1 Trc2 Smith Ref1U 2
511 1 240000 GHz | -18.304 dB| [XE DSAQ0 GHz 42082 Q
— 20 M2 2r506604—6H: 9-6964—€B -j7.3330 Q
3 5/15000Q0 GHz | -17.5[14 dB 9.043 pF
[~ 15 5850000 GHz | -12:864 dB 28619 Q
5 11575000 GHz | -6.8987 dB i14.357 Q
Lo \ 91399 pH
L, Y\ 65081 0
\ i1.4807 Q
= o o
I w/\ — fiz139 0
N [ oz o
/ M2 f i39.044 Q
L 4 VY” \ f'\ / 3945 nH
-20 N
Ch1 fb Start 300 MHz Pb 0dBm Stop 7GHz Ch1 fb Start 300 MHz Pb 0dBm Stop 7 GHz
Trc3 [S¥E] SWR 1U/ Ref1U 3
s [ 1] W deoooon oha| 12885 U
!0\ D \ \ MG 4150000 GHz | 13074 U
VA HE M5 1575000 OHz | 26541 U
. !
. \ \
C i R
_’\—
8111 fb Start 300 MHz Pb 0dBm Stop 7 GHz
7/26/2024. 4:54 PM
6.2 Antenna efficiency/gain
4G main antenna
Passive Test For ANT1 700-960 1710-2690
Freq(MHz) | Effi (%) [Gain(dBi) |Freq(MHz) | Effi (%) |[Gain(dBi) |Freq(MHz)| Effi (%) |Gain(dBi)
700 5.82 -19.72 1700, 29. 85 -0.52 2260 34.067 1.45
720 6. 79 -17.24 1740, 30.76 -0.15 2300, 34.04 1.57
740 8. 34 -14.37 1780, 29. 85 -1.31 2340 33.42 1.39
760 10. 42 -13.66 1820, 29. 44 -1.12 2380 35.65 1.95
780 14. 42 -12.96 1860, 206.42 -1.73 2420 36. 39 1.7
9
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800 16.6 -9.66 1900 25. 35 -1.49 2460, 39. 36 1.64
820 32.51 -7.32 1940, 25. 35 -2.37 2500 36.98 222
840 31.7 -5.57 1980 28.58 -1.86 2540, 41.4 3.48
860 33. 57 -3.31 2020 28.91 -2.96 2580, 39. 26 3.4
880 32. 89 -0.19 2060 29. 58 -3.3 2620, 38.99 2.95
900 33. 42 1.05 2100 28.97 -3.41 2660 35.73 2.45
920 28. 51 1.74 2140 23. 17 -3.17 2700 36. 48 1.99
940 31.62 1.12 2180 21.53 -3.23
960 31. 84 -1.08 2220 18.92 -2.8

T00M 960M

PHIO®

Freq:700MHz

1700M

Freq:1700MHz
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WIFI/BT

Freq Effi MAXGain Freq Effi MAXGain Freq Effi MAXGain
(MHz) (%) (dBi) (MHz) (%) (dBi) (MHz) (%) (dBi)
2400 35.81 3.44 2490 37.67 3.38 5470 40.74 2.26
2410 34.04 2.61 2500 35.65 2.72 5490 38.55 2.13
2420 35.16 2.74 5510 40.36 2.18
2430 35.4 2.49 5150 54.58 1.7 5530 37.41 1.68
2440 37.07 2.66 5170 52 1.27 5550 40.36 2.26
2450 36.39 2.93 5190 53.83 1.94 5570 42.27 2.83
2460 36.98 297 5210 53.83 1.98 5590 41.78 2.24
2470 38.37 3.46 5230 49.66 1.64 5610 41.4 1.7
2480 37.15 3.06 5250 52.72 1.34 5630 42.85 1.58

5270 52.48 2.12 5650 39.36 1.32

5290 49.77 2.34 5670 38.64 1.27

5310 49.43 2.55 5690 43.45 1.91

11
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5330 49.55 2.16 5710 40.18 1.85
5350 44.16 1.98 5730 45.08 2.41
5370 46.13 2.84 5750 48.08 3.02
5390 44.67 2.82 5770 50.7 3.42
5410 46.03 2.98 5790 47.75 2.96
5430 43.15 2.33 5810 48.42 3.3
5450 43.35 2.56 5830 46.99 4.11

5850 42.95 3.3

2400MHZ

2500MHZ

5150MHZ
2q:5150MHz
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7.2 Antenna active parameter

7.2.1. TRP/TIS
LTE

NQI ANT TRP&TIS parameter Summary of

BAND LTE-B1

LTE-B2

13
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CHANNEL 18050 18550 18650 19150
TRP (dBm) 19.7 18.03 19. 05 18.73
CHANNEL 50 550 650 1150
TIS (dBm) -94. 18 -94. 7
BAND LTE-B3 LTE-B4
CHANNEL 19250 19900 20000 20350
TRP (dBm) 17.56 18. 12 17.98 18. 28
CHANNEL 11250 1900 2000 2350
TIS (dBm) -95. 08 -94. 4
BAND LTE-B5 LTE-B7
CHANNEL 20450 20600 21100 21400
TRP (dBm) 19. 84 19.73 18.72 18. 81
CHANNEL 2450 2600 2800 3400
TIS (dBm) -93. 61 -94. 04
BAND LTE-B8 LTE-B12
CHANNEL 21500 21750 23060 23130
TRP (dBm) 19. 17 18.03 17. 67 17. 26
CHANNEL 3500 3750 5060 5130
TIS (dBm) -92. 95 -93. 57
BAND LTE-B13 LTE-B17
CHANNEL 23230 23780 23800
TRP (dBm) 16. 15 17.83 18.18
CHANNEL 5230 5780 5800
TIS (dBm) -93. 47 -93. 82
BAND LTE-B20 LTE-B25
CHANNEL 24200 24400 26065 26665
TRP (dBm) 19. 37 19. 03 19. 03 19. 16
CHANNEL 6200 6400 8665
TIS (dBm) -93. 31 -95. 84
BAND LTE-B26 LTE-B28
CHANNEL 26715 27015 27260 27610
TRP (dBm) 18. 36 19. 77 17. 17 16. 93
CHANNEL 9015 9610
TIS (dBm) -94. 11 -93. 67
BAND LTE-B66 LTE-B38
CHANNEL 132022 132622 37850 38100
TRP (dBm) 17.56 17. 67 18.97 19.4
CHANNEL 67086 37850 38100
TIS (dBm) -94. 75 -90. 39
BAND LTE-B39 LTE-B40
CHANNEL 38350 38500 38750 39550
TRP (dBm) 18. 35 18.59 18. 68 17. 37
14
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CHANNEL 38350 38500 38750 39550

TIS (dBm) -94. 43 -90. 42
BAND LTE-B41 GSM 850

CHANNEL 40240 41240 128 190 251

TRP (dBm) 18. 83 19. 41 27. 47 27.39 27. 65

CHANNEL 40240 41240 128 190 251

TIS (dBm) -91.95 -103.51 | -103.74 | -104.18
BAND EGSM DCS

CHANNEL 975 37 124 512 698 885

TRP (dBm) 27. 69 26. 52 26. 91 24. 72 24. 61 24. 18

CHANNEL 975 37 124 512 698 885

TIS (dBm) -103.07 | -103.19 -103.13 | -102.49 | -102.57 | -102.69
BAND PCS WCDMA-B1

CHANNEL 512 661 810 9612 9750 9888

TRP (dBm) 24. 18 24. 25 24. 37 19. 15 18. 53

CHANNEL 512 661 810 10562 10700 10838

TIS (dBm) -103.15 | -103.12 -103. 43 -106. 28
BAND WCDMA-B2 WCDMA-B5

CHANNEL 9262 9400 9538 4132 4185 4233

TRP (dBm) 18. 87 18. 88 19. 62 18. 68

CHANNEL 9662 9800 9938 4357 4410 4458

TIS (dBm) -106. 93 -104. 37
BAND WCDMA-BS

CHANNEL 2712 2788 2863

TRP (dBm) 19. 27 17. 47

CHANNEL 2937 3013 3088

TIS (dBm) -104. 88

6.2.1 BT TRP&TIS

NQI ANT TRP&TIS parameter Summary of W635W

BAND BT
CHANNEL 0 39 78
TRP (dBm) 6. 26 6. 45 6. 28
T1S (dBm) —87. 47 —88. 69 -87. 38

6.2.2 WIFT TRP/TIS

NQI ANT TRP&TIS parameter Summary of W635 41#

BAND

WIFA-B

CHANNEL

11
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NLLE

TRP (dBm) 12. 15 13. 32 12. 09
TIS (dBm) —85. 33 —85. 49 —8b. 18
BAND WIFI-A
CHANNEL 36 149 165
TRP (dBm) 12.19 12. 37 12. 48
TIS (dBm) -72. 27 -72. 18 -70.19
20.0040.3 unit: mm
— —
(a8
d
+H
A
o
o
ol
.H'
(o))
o~
S A
/ 2520402
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43.82

18.21

GWB Antenna

WIFI/BT FPC Antenna

51.25

J i i: LD Antenna l

Diversity Antenna

17.12
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