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Antenna Study

> Client Name: TOWNSTEEL INC.

» Project Name : NET DOOR LOCK

» Debugging frequency band: 900/930/2400/2500HMz

> Valuation date: 2024.05.15

» Linkman contacts: gao shang 18925546490
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Dongguan UB Electronics Co., Ltd

. ..‘ [ Testing 3D microwave darkroom(6m*6m*6m) ]

[Testing environment ]
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e Antenna name: NDL-ANT

e Antenna Type: PCB Antenna

e Covers: 900/930/2400/2500MHz
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S Parameter_Return Loss&VSWR-Smith

Dongguan UB Electronics Co., Ltd

1 Active Ch{Trace 2Response 3 Stimulus 4 Mkrj/Analysis S Instr State 1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
[P 511 SWR 1.000/ Ref 1.000 [F1 MJ » 511 Smith (R+3>0 Scale 1.000U [F1 M]
11.00 35500000 Wiz 1.5320 1 900.00000 MHz
10.00 | 2 $10.00000 MHz 1.2630 2 910.00000 MHz
3 920.00000 NHz 1.1735 3 920.00000 MHz
9.000 | 4 930,00000 MHz 1.3870 4 930.00000 MHz
S 2.4000000 GHz 1.8656 © 3.4000000 GHz
8.000 |»6—2.5000000 GHz —1.3054 &  2.5000000 GHz
7.000
6.000
5.000
4.000
3.000
2.000
1.000
Tr2 511 Log Mag 10.00de/ Ref 0.000dE [F1 M]
$0.00 5500000 WAz -13.565 9B
40.00 |2 910.00000 MHz -19.335 dB
3 920.00000 MHz -22.040 dB
30.00 |-4—930,00000-NHz 17,6756
5 2.4000000 GHz -10.409 dB
20.00 |x6—2,5000000 GHz 17704 dE
10.00
0.000 )
" o~ N ———
-10.00 N\ { \’_\,/m =
-20.00
-30.00
-40.00
-50.00 vy
1 Start 600 MH 15 1H [F St <
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Efficiency and Gain
Dongguan UB Electronics Co., Ltd

Frequency ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Frequency (MHz) 900.0 | 902.0 | 904.0 | 906.0 | 908.0 | 910.0 | 912.0 | 914.0 | 916.0 | 918.0 | 920.0 | 922.0 | 924.0 | 926.0 | 928.0 | 930.0

Gain (dBi) 1.91 2.01 | 2.02 2.05 2.09 | 2.14 2.17 2.10| 2.14 | 2.16 | 2.15 2.15 2.17 2.19 | 2.23 2.23
17 18 19 20 21 22 23 24 25 26 27

2400.0 | 2410.0 | 2420.0 | 2430.0 | 2440.0 | 2450.0 | 2460.0 | 2470.0 | 2480.0 | 2490.0 | 2500.0

2.07 2.02 2.03 2.05 2.04 2.03 2.02 2.23 2.10 2.17 2.11

UANT

$rR| - Il

Slide 5



900.0MHz Total, Eff: 2,19 Back View

Total(HXY), Max= -16.4308], CiD=1.45
o

n

I |

50 1 0
48 0470400 170 ' T g704g0 170 1 250 260 270 200 7
$020MHz Towl, Eff: 22% Back View $020MHz ToBIE1Z). Maxe=-1215481 902.0MHz Total(E2-Y2), Max= -12.9908i Total(H-XY), Max= -16.23d8i, CirD=153
2 0 S\ 0Z 12 5 20 10 0.2 I8 110 100 20.Y80 5
=) 120 F 0

)
180 2
0 w
180 0%

I |
BUKRRERAERy M aGa
ABBNEUNBRO B ARE

R , =0 150 240 0!
24 10470 400 170 " 1% 470450 170 1% 250 260 270 280 °°

S040Mbe Towl, Ef:22% Back View Total(HXY), Max= -16.040Bi, CirD=1.63
0

100 90.va0 o

I

2
A %0170 180 170 10,170 480 170 1% 220 200 270 280 2%
S080Mbe Toml B 23% Bk View S08.0Mbe TomlE1-12), Maxe-12.14081 TotalHXY), Max= 15,8408, CiD=1.73
z z -7 g 10 SR 1P o9 110 100 9030 4o
I I .
I ", B w #
10170490 170 2% 260 g70 280 2
080Uk Toul, ER:23% Back View 908.0MHz Total(E2:Y2), Max= -12.7408i TOtal(XY), Max= 15,6648, CID=L85
2 2 0 10 0.2 10 T
. 7 g - W g,
X -
0 ™
a0 o
) s0,v
100 100
o 10
120
o 140
- 50 15
e 180170 190 170 1% 10170490 170 1% %0 260 70 200 2
100U Toml, B 23% Back View 100Uk TomlE1-12), Maxe-1209681 TOtal(XY), Max= 15,5248, CD=L.99
2 2 © Ty ST 1o 10 91 5
a e
K )
n
0
0%
100
o
10
0 15 - s . #
150170 189 170 0 180,170 490 170 %0 %0 260 g70 280 2
81200k Toul, £ 245 Total(HXY), M= 153748, CrD=2.17
100 09.yap
" 528 1
120 ] )
0
10 »
10 »
w "
180 0
200 0
210 10
150 s > "
— 1170400 170 % 250 260 270 200 20
914,0MHz Total, Ef: 24% Back View 914.0MHz Tota(E2:Y2), Max= 123308 Total(HXY), M= 15,1848, CrD=2.40
20 1 0Z 0 0 11 100 90.¥8
g %28 7

&
£ n
- a0 o
7
© 920 20, Y
100 1000
222 110 110
120
10 140
444 150 s 150 150 3
_— an 190170180 170 ' 190170 100 170 1% * 260 270 200 °°



916.0MHz Total, Eff: 2.4%
z

180U Totl, B 25%
z

200Uk Totl, B 25%

S2z0Mke Tosl, X

z

S24.0MkHe Tol, EFf: 2.5%

z

528.0MHe Tosl, £ 25%

z

SBOUHE Totl, EFf 2.5%

z

930.0MHz Total, Eff: 2.5%

Back View

Back View

Back View

Back View

Back View

Baok View

Back View

Back View

50
-z 10 170489 170 10

4145 -1

0
-4 710 470180 170

Il § Em =

S200UHE TowNETIZ), Max=-12.1898
o 10 0Z 1

| |
Lukebdy
BR2B O E

150
am 150170 180 170 190

s

am 180 170 180 170 %0

S240Mb ToBIETZ), Max=-1228981
0 S\ 018 2

15
43S "%.170 180 170 %

280Uk ToBIET1Z). Maxe 1227881
ETF-3 20 WOEN 2

w

> 180
22 70180 170

S280MHe TowlE1Z), Max=-12.30481
o 20 10 0.F 30

s =

50
1% 170 180 170

930.0MHz Total(E1-XZ), Max= -12.45dBi
a0 10 0 0

%0

432 18 470 180 170

I

Total(H-XY), Max= -14.990Bi, CirD=2.65

110 1% 9980 4
0 .

5
10170 150 170 1 0 250 270 280 **

Total(H-XY), Max= -14.6008i, CitD=2.90
100 90.¥8D o
ePdr

918.0MHz Total(E2-Y2), Max= -12.1748i
20 10 0Z 3 5

20 1
20

180 Y
150 E
7 o
180 ox
190
200 340

210 10
150 150 200
160 1200 170 180 250 e 20 D

100 20.ysp

920.0MHz Total(E2-Y2), Max= -12.15d8i
10 0.z 1p
20 SPl

Total(H-XY), Max= -14.6008i, CitD=3.14
1

20

o
,m %
w0 -
% wr
100 1o
1o o
-
-
0470 180 170 L =0 280 270 280 0
02200z ot E22), Mare 122008 T, M 14 4148, CiD-235
T 0L 110 100 %739 50
X, -16.20 20
o
<70, "
a0 w
% w0
00 1on
=
e "
" 0

160

180 250 2
170180 170 260 270 260

924.0MHz Total(E2-Y2), Max= -12.11d8i Total(HXY), Max= -14.230Bi, CirD=3.56
20 10 0Z o o

100 9,ys0

150170 180 170 1% % 270 200 7%
926.0MHz Tota(E2-Y7), Max= -1.9608i TOtal(XY), Max= -13.97d8), CiD=3.89
20 10 00 20 1o 100 B g
120 ases %

170

50
150470 1gp 170 10

a0y
100
10

120

250

1
170180 170 "%

150
160

250 270 280



2400 OMHz Total, Eff: 4.9%

B

&N

2410.0MHe Totsl, EF 4.75%

B

QN

2420.0MHe Totsl, EF 4.4%

QN

2430.0Me Tosl, Eff 4.4%

on

2440.0Me Tom!, Eff 4.5%

e

2480.0Me Toml, Eff 4.5%

>

2460.0MHe Tots!, EF 4.8%

¢

2470 0MHz Total, Eff: 4.9%

Back View

g

g

g

i
H

i

g
H

QOO IQ Q0

Back View

9

HEE I BN I =N I BN @I BB " =B ©* =N 12

244000 TomIETXZ), Mae -9 37381
i

2410.0MHe Tolsi(E:

2400,0MHz Total(E1-X2), Max= -9.3508i
20 10 9200

150
180

20 1°
£

150
180

242000 TolHETXZ), Mae -3 4538
2

170180 170 "

), Mae 925481

170180 170

0 1 Ofid? 20
J1219

150
150

2430.0MHe ToBIET X2), Mae 944381

150
160

50
180 170 180 170 190

2450.0H2 TomI(ET ). Mo 953081
20 " % =
84

50
180

248000+ TolHETXZ), Mae -9.56481
20

10

2470 OMHz Total(E1-X2), Max= -9.93dBi
10
20

5
180

170 180 170

i
170180 170 '

1m0
70180 170 ™%

70180 170 %

00 2
g

150
19.170 10 170 '

150

i
60

1
60

2400 OMHz Total(E2-Y2), Max= -8.760Bi
10 0.2 10

20 58" 2

a0 @ g0 20

-t60 80

170180 170

2410.0MHz Total(E2:Y7), Max= -8.2908
@ 1 020 o
. 1229

160170 490 170 %0

20

2420 OMHz Total(E2-Y2), Max= -8.1908i
20 10 0,0

= 150
80470190 170 %0

- 1
180 12010 170 180

2440 0VHz Total(E2-YZ), Max= -8.60081
20 0 g 20

30 By »
0
"
Y s
%0 0, v
-rof 1000
110
120

> 18
“180 180

170180 170

%170 180 170 1%

16 60

170185 170 1

868081

2470 OMHz Total(E2-Y2), Max:
20 10

10 170180 170

Total (H-xY), Max=

2008, CirD=19.43
y30

140
150
160
1 o
180
190 o
200
21
220

d
2% 260 279 280

Total(H-XY), Max= -9.634Bi, CitD=20.11
100 9 ys0
1 ¢ 7
§i 93 5

0
150
150 20
w w
180 o,
190 £
200 40
21 %0
220

20 5
250 260 279 280 2%

TotaHXY), Max= -9 95081, CiD=18.35
100 99 Y0
" )
120 ot

120

140
150 £
180 20
" w
180 0%
" 3800
200 240
210 330

220

300
2 280 270 200 *%

Total (H-XY), Max= -10,060Bi, CitD=14.47

100 99 ys0
' %Y i

00

g
2% 280 270 200 7%

Total(HXY), Max= -9.730Bi, CD=11.78
10 ' B o

150
180 20
" w
180 o.x:
" 3600
200 40
210 330

300
2 280 270 200 *%

Total(H-XY), Max= -9.524Bi, CirD=1015

2% 260 270 200 *%

Total(H-XY), Max= -0.07d, CirD=0.82

100 59 Y30

110 100 99 Y80 4,
i °§7°

180 E
180 20
w w
180 0%
190 3500
200 200
21 330

a0
250

250 270 280

Total(HXY), Max= -9.04dB, CitD=9.42

' Mo, 9.%!“ ]




2480 OMHz Total, Eff: 4.7% Back View

z z
x : I

2490 OMHz Total, Eff: 4.7% Back View

® D

2500 OMHz Total, Eff: 4.7% Back View

® D

2480, OMHz Total(E1-X2), Max= -1
il
20

881081

oss I —
4,10 e

Ode® 20
ik

- zn
" w
o ox
- 0
200 0
20 550
s :
"“—wuq» 170 180 I 170 180 170 L 250 260 270 280 20,
2490.0MHz Total(E1-XZ), Max= -10.58dBi 2490.0MHz Total(E2-YZ), Max= -8.54dBi Total(H-XY), Max= -9.50dBi, CirD=9.57
a0 0 OZJ0 5 Y ¥ 110 100 Y0 4
il 120 -12.54 L
-
o 0 0
0 m - »
0 w w w
0 wr W ox
\ e a0
R o 200 0
120 21 330

£ - 20
Lt 1470480 170 1% 250 260 270 280
Total(H-XY), Max= -9.958, CrD=8.90

s
%170 480 170
100 9g y30

m
120 ‘“

2500 OMHz Total(E2-Y2), Max= -8.630Bi
20 10 0,30
E "ol

2500.0MHz Total(E1-XZ), Max= -10.64dBi
200 G40 2

120

803
150,
180 20
wo w
180 ox
" 380
200 240
210 330

250 280 270 280

10470 180

150
180470 100 170 1%
800 00MHz

200 00HH: 20

203
208 00KIH:

% 170100 170 1%

* 10 I
1170180 170 '



