GSD

Antenna Test Report

PR FR: Wireless Transceiver All-in—One Module

utesy WKCT1FR2501
=<E 2. 4GHz+5GHz
ER:F 20250715
H - Antenna Performance Test
GilE XI| e fgE
%: A
7 i

1/13




GSD

Revision history

Version Date Status
V1.0 2025-05-07 Draft
V1.1 2025-05-13 Added 3D graphics

2/13




GSD

Vil
Table of Contents
1. ANTENNA POSTEIOM ..uetieniieteenteeteettesteetteteeteentesteeatesteestesesseessesseensanseessensesstensesseensenseensensesnaensesseensan 4
1.1 Module Placement REqUITEIMENLS .........cc.evieieriirieiieieieeceesieee et 4
2. Test ENVITOMIMENT ...c..couiviiiiieiieiiiinientinteteteteteieet ettt ettt ettt sttt ettt sbesbe st e s sneseennenens 4
3. Antenna Standing Wave RaAtio ........c.ocieieiiiiieiiiiieieieee ettt st 5
Bl WO ettt b ettt 5
3.2 WL ettt ettt ettt 6
3.3 BT bbbttt ettt 6
4. ANEENNA TSOLATION ...vviiiitiitintertet ettt ettt sttt et et b e bbbt beeaesbesbennen 7
A1 WEFO & WET ottt ettt sttt 7
4.2 WEFO BT ..tttk ettt b et 7
A3 WEL BT ..ttt ettt sttt b et 7
5. DATECHIONAL TNAP .eeuvitieiieiieierie ettt ettt ettt sttt et e e sae e te s bt et e steestentesbeentesbeeneesesneensesseenes 8
5.1  WFO Directional Map ........ccccceeieieriirieniirieiesiteiesie ettt sttt nee 8
52  WFIL Directional Map .......ccccceeieieriirieiiiieiesitetesit ettt sttt et 8
5.3 BT DireCtional MaP ....cocueeuieriiriieieiieieie ettt sttt ettt s ete e eneesbesaeenes 9
0. 3D ELOtAL c..ceiiiiiticcceee ettt sttt 9
6.1 WEFO 3D IMAP ettt ettt 9
6.2 WETL 3D I8P ettt ettt ettt 10
6.3 BT 3D MAP .ttt ettt 10
7. Antenna Efficiency and Gain ..........ccoevieriiiieiieniieieeecee ettt s 11
7.1 WFO&WF1 Antenna Efficiency and Gain.........cccoeveeviiriieiininienienieiecceeeie e 11
7.2 Antenna Efficiency and Gaill..........ccceeieieriiieniinieiesieeese ettt sttt ene 13

3/13




GSD

Vi1
1. Antenna position
1.1 Module Placement Requirements
1.1.1 WIFI:Metal antenna BT:Metal antenna Install the casing and

perform the free space test.

2. Test Environment
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3. Antenna Standing Wave Ratio

3.1 WEFO

File Instrument Response Stimulus Utility

Help

Hl s11SWR 1.000U/ 1.00U

[Trace Max On]

Save Recall

Recall State Recall
11 >1: 24p2 GHz 2389 -
2 2440 GHz 2.04 | kTR 5
10 3 2480 GHz 1.76 Save State
4: 5180 GHz 2n
3z 5.5p0 GHz 270 Recall State v
" 6 5805 GHz 14 Save Other
8 \ / /j Recall State...
7 Recall
\ / \ / Register
6 \/-\ / \
5 \ w/ \\ /
4 v\g_/ / Recall Calset...
3
M Recall Data...
2 L W 5 /\
% \/ \/ Recall Order
1 3
) RECENT
1 >Ch1: Start 2.00000 GHz — Stop 8.00000 GHz
Tr1 | ch1 || inttig || swp |BwW=100k| € 2-Port || =i | S || fuie | PLimit |Delay | Loss
| . | RFOn | UpdateOn | IntRef |WXT37_5G_1H.csa has been saved.

(=
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3.2 WF1

File Instrument Response Stimulus Utility Help
Delay Time Save Recall
Hl s22 sWR 1.000U/ 1.00U [Trace Max On] Recall State Recall
1 >1; 24p2 GHz 137 :
2 2440 GHz 162 kTR 5
10 3 2480 GHz 268 Save State
4: 5180 GHz 255
3z 5.5p0 GHz 188 Recall State v
& 6 5.8p5 GHz 153 Save Other
8 Recall State...
? Recall
\ /\ Register
6
. \/\ / \ A\
4 \ / \\ / \/ \ Recall Calset....
3
\% \ / A Recall Data...
2 4
i
%‘ \/ %‘ Recall Order
1 5 ame  RECENT
3 >Ch1: Start 2.00000 GHz — Stop 8.00000 GHz

13 | cnt || niing J[ swp |[Bw=t00k| C 2Port |[ siccal [ sm |[ P

- | PLimit Delay | Loss

| | RFOn  UpdateOn IniRef | WXT37_5G_1H.csa has been saved.

JleeL )

3.3 BT

File

Instrument

Response Stimulus Utility Help
Il s22 SwWR 1.000U/ 1.00U Tr 4 S22 Smith 1.000U/ 1.00U Save State Recall
=1 24p2 GHz 1.7, :
b 2440 GHz 1.4 bl AR
3 2480 GHz 21 Save State
5.180 GHz 5 Auto Save
5 5500 GHz 537
6 5.8p5 GHz 783 at001.c53 Save Other
242 GHz 7338
3.21pF -20.6:
0 GHz 393

Save State As...

Save
Register

.
\7”

R LT
i 2

i

B o)
s

3 >Ch1: Start 2.00000 GHz — —

Stop 8.00000 GHz

T3 | ch1 || intrig |[ swp |[Bw=100k| C 2Port |[ sica [ s | ¢

- | PLimit Delay | Loss

| | RFOn UpdaleOn IntRef | WKXT43.csa has been saved

JleeL )
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4. Antenna isolation

41 WFO & WF1

File Instrument Response Stimulus

Delay Time Save Recall

Il 521 0gM 10.00dB/ 0.00dB

[Trace Max On] Recall State
50 >1 24p2 GHz -33.08 dB
2: 2440 GHz -3298 dB MKis e
40 3 2480 GHz -37.37dB
4 5180 GHz -34.48 dB
5 55p0 GHz -3323dB Recall State
10 6 5.8£5 GHz 4776 dB

4.2 WFO &BT

v

Recall

Save State

Save Other

File Instrument Response Stimulus

Bl 521 0gM 10.00dB/ 0.00dB

[Trace Max On]

Save State

50 >T; 2402 GHz -28.48 dB
2 24410 GHz -26.47 dB WKXT43.c52
40 3 2480 GHz -27.14dB
4 51B0 GHz -4074 dB Auto Save
B 5.500 GHz -51.69dB
30 6: 5.8p5 GHz -47.32 dB atoni.csa

4.3 WF1&BT

Recall

Save State

Save Other

File Instrument Response Stimulus Utility Help

521 LogM 10.00dB/ 0.00dB

[Trace Max On]

Save State

50 >1 24p2 GHz -34.47 dB
2 2440 GHz -3497dB TR 5
40 3 2480 GHz -37.60 dB
4. 51p0 GHz -46.99 dB o
5; 5.5p0 GHz -46.84 dB
30 6: 5.8£5 GHz -48.10 dB at001.csa
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5. Directional map
5.1 WFO Directional map
Phi 0 2D Phi 90 2D Theta 90

5.2  WF1 Directional map

Phi0 2D Phi 90 2D Theta 90
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5.3 BT Directional map
PhiO 2D Phi 90 2D Theta 90

6. 3D Etotal

6.1 WEFO 3D map

Freq: 2450z N Freq: 2450z o Freq: 2450z
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6.2 WF13D map

6.3 BT 3D map
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7. Antenna Efficiency and Gain
7.1 WFO&WF1 Antenna Efficiency and Gain
WIFIO WIFI1
Frequency/Mhz MaxGain/dBi Efficiency / % Frequency/Mhz MaxGain/dBi Efficiency / %
2400 -0.04 31.33 2400 0.64 45.39
2410 0.31 33.57 2410 0.7 46.34
2420 0.99 37.41 2420 1.07 47.32
2430 1.34 39.81 2430 1.24 46.24
2440 1.49 40.55 2440 1.31 44 .46
2450 1.42 40.46 2450 1.25 42.27
2460 1.48 40.93 2460 1.14 39.81
2470 1.49 41.21 2470 0.84 36.48
2480 1.44 40.46 2480 0.42 32.89
2490 1.34 39.9 2490 0.04 29.99
2500 1.24 39.45 2500 -0.33 27.93
5150 -0.08 40.64 5150 -1.34 36.31
5160 -0.1 39.81 5160 -1.51 354
5170 -0.08 38.64 5170 -1.56 34.2
5180 -0.14 37.93 5180 -1.77 33.5
5190 -0.02 38.19 5190 -1.65 33.81
5200 0.2 39.63 5200 -1.42 35.08
5210 0.36 40.18 5210 -1.28 35.4
5220 0.19 38.73 5220 -1.37 34.12
5230 0.05 38.46 5230 -1.39 33.81
5240 0.01 37.76 5240 -1.49 33.19
5250 -0.25 37.33 5250 -1.6 32.81
5260 -0.22 37.07 5260 -1.57 32.81
5270 -0.17 36.98 5270 -1.7 32.89
5280 -0.11 36.64 5280 -1.6 32.81
5290 0.08 37.5 5290 -1.57 33.57
5300 0.16 37.58 5300 -1.43 33.65
5310 0.11 37.24 5310 -1.51 33.42
5320 0.01 36.39 5320 -1.54 32.81
5330 -0.15 35.4 5330 -1.71 32.28
5340 -0.14 35.56 5340 -1.67 32.73
5350 -0.07 35.97 5350 -1.58 33.57
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5360 -0.02 35.97 5360 -1.5 33.96
5370 -0.07 35.16 5370 -1.37 33.65
5380 -0.06 35.56 5380 -1.16 34.36
5390 -0.03 35.56 5390 -0.99 34.75
5400 0.03 35.73 5400 -0.97 35.24
5410 0 35.24 5410 -0.98 35.08
5420 0.06 35.89 5420 -0.96 35.97
5430 0.18 36.64 5430 -0.78 36.98
5440 0.42 38.11 5440 -0.57 38.82
5450 0.43 37.84 5450 -0.48 38.73
5460 0.34 37.5 5460 -0.44 38.73
5470 0.33 37.58 5470 -0.23 38.9
5480 0.46 38.02 5480 -0.17 39.45
5490 0.65 38.37 5490 -0.03 40.09
5500 0.67 37.93 5500 0.04 39.9
5510 0.64 37.93 5510 0.17 40.18
5520 0.53 37.33 5520 0.15 39.72
5530 0.57 37.84 5530 0.29 40.18
5540 0.6 37.84 5540 0.3 39.99
5550 0.65 39.17 5550 0.52 41.4
5560 0.73 39.45 5560 0.63 41.69
5570 0.91 40.74 5570 0.88 42.95
5580 0.94 41.11 5580 1 43.45
5590 1 41.69 5590 1.01 43.85
5600 1 41.88 5600 0.97 43.45
5610 1.08 42.66 5610 0.91 43.45
5620 1.26 43.45 5620 0.9 43.35
5630 1.26 43.15 5630 0.76 42.46
5640 1.25 42.66 5640 0.71 42.07
5650 1.28 42.46 5650 0.79 41.5
5660 1.51 44.06 5660 1.05 42.07
5670 1.63 44.77 5670 117 41.69
5680 1.8 46.24 5680 1.37 42.56
5690 1.71 46.03 5690 1.38 42.07
5700 1.76 46.77 5700 1.46 42.36
5710 1.65 46.67 5710 1.31 41.3
5720 1.66 47.42 5720 1.24 41.21
5730 1.7 47.97 5730 1.19 40.93
5740 1.75 48.75 5740 1.16 41.21
5750 1.75 48.42 5750 1.06 40.64
5760 1.81 49.09 5760 1.02 40.93
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5770 2.09 51.05 5770 1.2 4217
5780 2.15 51.64 5780 1.16 42.27
5790 2.17 51.52 5790 1.08 41.59
5800 2.08 50.82 5800 0.9 40.55
5810 2.23 51.52 5810 1 40.55
5820 2.21 51.05 5820 0.96 39.81
5830 2.31 51.17 5830 1.07 39.54
5840 2.26 49.89 5840 1.01 37.84
5850 2.34 50.12 5850 1.06 37.76

7.2 Antenna Efficiency and Gain

BT
Frequency/Mhz | MaxGain/dBi | Efficiency/ %
2400 -1.2 22.23
2410 -0.88 22.96
2420 -0.76 23.77
2430 -0.85 23.88
2440 -1.01 23.39
2450 -1.28 22.03
2460 -1.48 20.65
2470 -1.71 19.32
2480 -2 18.03
2490 -2.52 16.18
2500 -2.78 15.59
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