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Test & Lab. Information

Outside the chamber Inside the chamber Inside the chamber Network Analyzer
EQUIPMENT Model Maker Calibration date <l E;;)tl:;atlon
Network Analyzer 5071B ENA Agilent 2022.10.24 2023.10.24
Anechoic Chamber 3m *3m * 6m MTG 2023.9.28 2024.9.27

- Measurement location : INPAQ Korea R&D Center

- Address : #102-610, 36, Bucheon-ro 198beon-gil, Bucheon-si, Gyeonggi-do
- Test S/W : MTG / VWM ver.21

- Test date : 2023/10/5

- Tester : Jee-Hun.Seo Sign :
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Measuring Process

DUT test method

1.

2.

3.

4.

After attaching the antenna to the DUT, connect the
coaxial cable to the DUT.
After calibration the Network analyzer, connect the
coaxial cable connected to the DUT to the Port.
(The DUT shall be tested on a nonconductive table
when measured.)
Connect the coaxial cable connected to the DUT to
the Port of the Network Analyst.
Set the point marker to the corresponding frequency
band.
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Chamber test method

1.
2.
3.

The antenna is tested with the DUT mounted.
Antenna is tested in an anechoic chamber.

A dipole antenna or horn antenna is installed in the
chamber system to face each other.

. Run software to perform calibration.
. Remove the dipole antenna or horn antenna on the

positioner side and fix the terminal to be measured there.

. Measure by running the chamber software.
. Check the gain data after the measurement based

IEEE std 149-2021.
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PCB Overview

Please refer to Supplement photos for Antenna report

Test setup photo

Please refer to Supplement photos for Antenna report
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Smith Chart & VSWR / 3D Gain Data _ ANT 0_PCB Only

[Smith Chart & VSWR]

S11 1 UFS 4:121.17 ¢ 9.5156 o 258.88

CH3 S21 LOG 16 dB/REF @ dB

'fH S 850,000 000 MHz
4:-33.495dB S 850.000 088 MHz

CH1 Markers
1: 55.1898 o
-47.172 &
2.40080 GHz

28 22,127 o

CH2 S11 SHR 4./ REF %
CH4 LOG 186 dB/REF 8 dB

-7.6968 a
2.586008 GHz

CH2 Markers

1: 2.4681
2.40000 GHz

28 2.3256

2.5000 GHz

Fi
PRm
Cor 1
E S
12

START 2 000.000 800 MHz

-
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2 6
| 5.156008 GHz

3

3

<]
STOP 6 000.000 8O MHz

LTD.

| CHE Markers

| 1:-17.438 dB
2.48600 GHz |

| 2:-16.266 dB |
| 2.50000 GHz

3-28.692 a8 |
| 5.15600 6Hz i

CH4 Markers

1:-7.7863 dB
2.40000 GHz

2:-7.9891 dB
2.50080 GHz

3-7.3416 dB
5.15080 GHz

[3D Gain data]

Freq.[MHz] Eff.[%] Avg.[dBi] Peak[dBi]
2400 3393 -4.69 0.17
2425 40.2 -3.96 0.85
2450 2593 -5.86 -1.67
2485 23.55 -6.28 -1.18
5150 51.58 -2.88 1.82
5250 45.36 -3.43 1.08
5350 62.79 -2.02 2.54
5450 46.05 -3.37 1.27
5550 52.89 -2.77 1.73
5650 52.14 -2.83 1.57
5750 34.03 -4.68 -0.7
5850 31.62 -5 -0.84
5925 30.02 -5.23 1.12
6525 19.06 -7.2 -1.07
7125 15.26 -8.16 -2.06
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2D Radiation Pattern & Gain _ ANT 0_PCB Only

Summary T Multiple Frequency 1 Multiple Cut il 30-View i Reserved )|
= PwrSur H(0=9) E1(9-0) | E2(9=90)

No. |Freg. EfL.[%] |Avg.[dBi] |Peak[dBi] |6[deg] | @[deg] [dBi]) [aBi] Avg.[dBi] | PeakdBi] |0[deg] | BW]deg] k[dBi] |6[deg] |BWIdeg]

1| 2a00000] 33| 469 017| sooo| 4000 383  122| 31000] sesc0| 51|  -030] eooo| e44s| oos|  ses| evoo| a7

2| 2a25.000] a020] 36 08s| 7500 asoo 298]  -0ssa1500] sseco| 44e o16] sooo| ear1] 873  ss1| eooo| arzs

3| 2as0.000] 2503|  sss| 67| 7500 asoo| sa3] 275 3t000] sssco| s4s|  248] 4500 10024] 8t -403| 1500 6742

a4 2ams000] 235s]  628]  118] eooo| ssoo| sos| 300 s0soo] eseco] 72|  1se| ssoo] erse| s72| 277 1smo[ 11840

5| sts0000] 5158 28 182] 10500 4s00] 240 102 32500 ssm0| 3ss 112| sooo| es1s|  -2st -011] s000[ 18500

8| ss000] s 343 108] 7500 30000 307 oso 32500 as7of 4 ose| sooo| s470] 307|083 eo0o| 24488

7| s3se000] E273] 22 254| 7500 33000 62 203 s000| aars| 3w 160| sooo| «7s2 as 063] 7500 25545

8| swoooo] as0s| 337 127] 7500 32s00] 295 0s9] 32500] sess| 4s 002 sooo| 4870 287  -0s0[ 7500 17643

9| ssseooo] s2se| 277 173] 7500 33000 224 [ ETEES ET 04s| sooo| e7s3] 219 028 7500] 17680)

10| seso.000] 5214 283 157 7s500] 3000 247 134 a2500]  wses| 4|  -007] eooo| s37a| 228] 002 o0oo| 18710 /|
1| szsoo00] 3403 s8] 070 10s00] 32000 37| 09| moo0] sess| 10| 240 eooo| a1z 424 223 7500 19588

12| sesoono] 3162]  s00] 08| 10500] 32000 48] 34| smo0] smsos| sa -265) 6000 11088] 40|  261] 7s00[ 19173

H-Cut (6=90) E1-Cut (=0) E2-Cut (9=90)
Gain [dBi] v Gain [dBi] e Gain [dBi] v

Theta [deg]
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2D Radiation Pattern & Gain _ ANT 0_PCB Only

Summary | Multiple Frequency 1 Multiple Cut | 3D-View Il FReserved )|
PwrSun| H(Theta=! E1(Phi=0) E2(Phi=80

No. |Freq. Eff.[%] |Avg.[dBi] |Peak[dBi] |Theta[(|Phi[de¢| Avg.[dBi]|Peak[dBi] |Phi[de(|BW[deg] || Avg.[dBi] |Peak[dBi] |Theta[c| BW[deg] | Avg.[dBi] | Peak[dBi] |Theta[(BW[deg]

13| 5925.000 30.02 -5.23| 1.12| 105.00( 260.00| -3.31 0.56| 260.00 46.30 -8.51 -3.65| 120.00, 44.40 -4.38] -0.06| -105.00| 50.42]

14| 6525.000) 19.06] -7.20 -1.07( 105.00| 270.00 -5.83 -1.40| 265.00 3441 -10.13] -5.25( 165.00, 999.00 -5.10 -1.07(-105.00| 67.39]

15[ 7125.000 15.26 -8.16| -2.06( 105.00| 265.00 -7.28 -2.37| 275.00 36.15| -11.81 -7.51( 105.00, 33.92] S.11 -2.06( -105.00| 82.94

H-Cut (Theta=90) E1-Cut (Phi=0) E2-Cut (Phi=90)
Gain [dBi] s Gain [dBi] 7+ Gain [dBi]

Z+
90 0

Phifdeq]

Z Z
Theta [deg] Theta [deg]
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3D Radlatlon Pattern _ANT O PCB Only

mmmmmm Multiple Fre Multiple Cut

3D-View

M[ 2485 000OMHz= X

5150.000MH= ’_i s 5850.000MHz=
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3D Radiation Pattern _ ANT 0_PCB Only

Summary Il Multiple Frequency Il Multiple Cut | 3D-View Reserved )|
[am] ol aBil o

i i
5925 000MH= ik 500 6525 000MH= i il
112 188 W l 188

1599 B 2
59 1563 1563
250 a0t 250
2938 ”"“ 2938
813 13
5000 000
g
”

[dBi) [dBi]
7125 . 000MH= . 5 N/A I W
max 188 T 188

0007

206 l
1563 1563
. 280 2250
e 293 238
#13 1
5000 4 5000

.R'.
Lem| e
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Smith Chart & VSWR / 3D Gain Data _ ANT 1_PCB Only

[Smith Chart & VSWR]

S11 1UFS 4: 35.635 @« -48.266 o S63.67 fF 5 850,000 600 MHz
CH3 S21 LOG 16 dB/REF B8 dB 4:-31.142 dB S 850.000 880 MHz
¥ >
+

// .‘*—\\ CH1 Markers
1: 38.6938 o
-48.322 0
Cor 2.40000 GHz

2t 22,620 0
3.6602 &
PRm 2.50000 GHz
Cor
3t 32,029 o
~Z9&85
S6FP GHz
3
T
t
CH2 :3.1080 5 850.900 680 MHz
CH4 1-5.7961 dB 5 850,060 986 MHz
CH2 Markers
1: 2.9318
Cor 2.400806 GHz
21 2.2250
2.50080 GHz
PRm ~ 4
Cor . 5.15800 GHz
: 4
t
t 3
<]
START 2 800.008 008 MHz STOP €& 000.008 882 MHz

rASSTIVE SYSTEM ALLIANCE
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- — =
| CHE Markers

1:-17.566 dB
2.40600 GHz |

I 2:-15.228 dB I
I 2.50800 GHz

3:-25.803 a8 |
| s.i5680 6H= I

CH4 Markers

1:-6.1725 dB
2.40000 GHz

2:-8.4076 dB
2.50008 GHz

3:-7.9801 dB
5.15608 GHz

10

[3D Gain data]

Freq.[MHz] Eff.[%] Avg.[dBi] Peak[dBi]
2400 31.22 -5.06 -1.17
2425 384 -4.16 0.07
2450 29.64 -5.28 -1.42
2485 34.62 -4.61 -1.49
5150 38.81 -4.11 04
5250 49.26 -3.07 1.28
5350 47.54 -3.23 0.98
5450 57.64 -2.39 1.41
5550 31.61 -5 -1.52
5650 49.89 -3.02 042
5750 23.89 -6.22 -2.18
5850 27.48 -5.61 -1.39
5925 21.25 -6.73 -0.37
6525 24.56 -6.1 -0.57
7125 19.25 -7.16 -0.84
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2D Radiation Pattern & Gain _ ANT 1_PCB Only

Summary | Multiple Frequency 1 Multiple Cut il 30-View 1 Reserved ]
=] H(=90) | E1(9=0) E2(p-90)
Ho. |Freq. Ef1.[%] Peak[dBi] |6[deg] | @[deg]| A [aBi) ﬂﬂﬂﬂ_l] BWdeg] | Avg.[dBi] | Peak[dBi] |0]deg] |BW]deg] | Avg.[dBi] |Peak{dBi] |8[deg] |BW[deg]
1| 2400.000 N2 -506 -117| 60.00| 75.00| 519 -1.88| 275.00; 62.30 -598 -205| 4500 8893 -322 -1.50| 10500 28448
2| 2425.000 38.40/ -4.16 007| 6000 70.00 -415 -0.89| 260,00 5968 -4.79 -107| 4500, 8662 -259 -092| 6000 10812
3| 2450.000 2964 -528 -1.42| 75.00| 175.00| -472 -237| 28500 24941 583 -147| -7500, 7680 -454 -285| 6000 10424
a| 2a85.000] 3452 461 149 4spof 13500] 435 -165| 26500 ssa0] 569 185 -4500] 13428] 328 -1.77| -s000| 167.90)
5| s1s0.000] 3881 411 040[ sooo| 4spof 305 040] 4s00] ses4f so4 011| sooo] sr7|  am -a68| -1500] 21039
6| s250.000] 4928 307 128 o000 asoo 194 1208] ss00] 330 4o 09| sooo| s7e7| 570 350 -a000] 23767
7| s3s0.000] 4754 323 098] sooo| 4spof 197 098] 4so0] saes]| 423 07| so0o] sie7| 538 351| 1500] 243
8| 5450.000 5764 -239 141| 75.00| 33000 -0.96 136| 4500 5586 -360 088| 8000 5384 412 -1.99| -4500| 21512
9| 5550.000 31.61 -5.00; -1.52| 9000( 45.00 -3.49 -152| 4500 5557 517 -223| -75.00, 36.00 -6.33] -460| -4500| 23029
10| 5650.000 4989 -302 042| 9000( 150.00 A3 042| 15000 16696 -4.45 003| -7500 3143 -4.10 -262| 12000| 31656 I}
11| 5750.000 2389 -622] -218| 90.00( 150.00 -4.26 -218| 15000 16746 -7.80 -360| -75.00, 3283 -6.97 -5.23| 120.00| 8651
12| 5850.000 27 48 -5561 <139 90.00| 145.00| -363 -139| 14500| 16747 729 -296| -75.00, 3827 633 -375| 135.00| 5479
H-Cut (6=90) E1-Cut (¢=0) E2-Cut (¢=90)
Gain [dBi] e Gain [dBi] zs Gain [dBi] z

rASSTIVE SYSTEM ALLIANCE
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2D Radiation Pattern & Gain _ ANT 1_PCB Only

Summary | Multiple Frequency 1 Multiple Cut | 3D-View Il FReserved )|
PwrSun| H(Theta=! E1(Phi=0) E2(Phi=90

No. |Freq. Eff.[%] |Avg.[dBi] |Peak[dBi] |Theta[(|Phi[de¢| Avg.[dBi]|Peak[dBi] |Phi[de(|BW[deg] || Avg.[dBi] |Peak[dBi] |Theta[c| BW[deg] | Avg.[dBi] | Peak[dBi] |Theta[( BW[deg]

13| 5926.000 21.25] .73 -0.37| 120.00| 155.00| -6.98 -1.39| 265.00. 25.47] -8.03] -2.59|-120.00, 40.04 -5.66| -1.72| -80.00| 66.50|

14| 6525.000 24.56] -6.10 -0.57 75.00( 275.00| -5.47 -0.68| 275.00 3117 -7.33] -3.15(-135.00, 67.34 -5.37, -0.78( -90.00| 100.93|

15[ 7125.000 19.25 -7.186| -0.84( 105.00| 315.00 -6.67 -2.28| 315.00 34.19| -8.13 -4.78 45.00 22,43 -6.89] -2.43(-105.00| 99.14

H-Cut (Theta=90) E1-Cut (Phi=0) E2-Cut (Phi=90)
Gain [dBi] % Gain [dBi] 7+ Gain [dBi] z

Phifdeq]

Z Z
Theta [deg] Theta [deg]

rASSTIVE SYSTEM ALLIANCE
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3D Radlatlon Pattern _ANT 1 PCB Only

Summary Multiple Frequency Multiple Cut 3D-View Recerved ]
=l dB 1dBil n
2400.000MH= . i w 2485 0O00OMH= o
q— ] M‘—I: 188

1563

2250

3409 2938
( —

413

5000

5150.000MH= mat ' i 5850.000MH=
049 8

563
2250
238
4313
5000

rASSTIVE SYSTEM ALLIANCE
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3D Radlatlon Pattern _ANT 1 PCB Only

Summary Multiple Frequency Multiple Cut 3D-View FReserved ]
[zm] @B 2]
i i
5925 000MH= s 500 6525. 000VIH= i 500
037 -188 F -188

-1563

2635 | -2250
o -2938
-43.13

-50.00

-1563

Ag 2250
238
max
81 ~
5000 g

o
i

[dBi) [dBi]
7125.000MH= - 500 N/A — 500
08 188 00gm 168
1563 1563

a8l M 25 250
i :

293 EAE ]

213 81

5000 5000

E5)

| JE

rASSTIVE SYSTEM ALLIANCE
INPAQ TECHNOLOGY CO., LTD. 14 PSA




Smith Chart & VSWR / 3D Gain Data _ BTO_PCB Only

[Smith Chart & VSWR]

CHI] s11 1 UFsS 322,466 @ -4.4377 o 15.479 pF

)
2 /

=

2 485,000 080 MHz

3t 2.2747 2 485,800 688 MHz

START 2 000.000 800 MHz 2

rASSTIVE SYSTEM ALLIANCE
INPAQ TECHNOLOGY CO.. LTD.

STOP 2 000.000 000 MHz

CH1 Markers
1: 13.277 @
15.178 @
2.48000 GHz
2: 48,898 o
11.219 &
2.45000 GHz

CH3 Markers

1: 4.1362
2.400080 GHz

2: 1.3946
2.45000 GHz

15

[3D Gain data]

Freq.[MHz]| Eff.[%] Avg.[dBi] | Peak[dBi]
2400 20.52 -6.88 -2.08
2425 30.58 -5.15 -0.66
2450 47.74 -3.21 1.15
2485 28.34 -5.48 -0.88

rSA




2D Radiation Pattern & Gain _ BTO_PCB Only

Summary | Multiple Frequency 1 Multiple Cut il 30-View 1 Reserved ]
E H(8=90) | E1(9=0) E2(p=90)
Ho. |Freq. E[%] |Avg.[dBi] |Peak[dBi] |6{deg] |@[deg]|A [aBi) ﬂﬂﬂﬂ_l] BWdeg] | Avg.[dBi] | Peak[dBi] |0]deg] |BW]deg] | Avg.[dBi] |Peak{dBi] |8[deg] |BW[deg]
1| 2400000 2052 -688 -208| 7500) 21500 559 -278| 19000] 7s0| 7se -313| -7500] 673s] -1082 858 -6000] 17127
2| 2425.000] 3058 518 -068| 7500] 22000] 364 091 13500] e ses 201| -s000] 7457] -89 684 -9000| 22720]
3| 2a50.000] 4774 321 115| 7500 14000] s 103 13000 7501 39 -060| -6000] 7s9s] 683 -487) 4s00] 26814
a| 2a85.000] 2034 -5.48 088 9000[ 23500] 439 -088| 23500 s4s9] 837 276 -6000] 8232 835 -634| 4s00] 20894
H-Cut (6=90) E1-Cut (¢=0) E2-Cut (¢=90)
Gain [dBi] Vs Gain [dBi] s

Gain [dBi] z

Phi [deg]

-
Theta [deg]

rASSTIVE SYSTEM ALLIANCE

INPAQ TECHNOLOGY CO.. LTD. 16 PSA




3D Radlatlon Pattern BTO_ PCB Only

Summary Multiple Frequency Multiple Cut 3D-View 1 Reserved 1
[fzm] (a5 =
2400.000MH= i = 2425 000MHz=
ik 1583

2450.000MHz= l ;;p 2485 0O00OMH=

rASSTIVE SYSTEM ALLIANCE

INPAQ TECHNOLOGY CO.. LTD. 17
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Smith Chart & VSWR / 3D Gain Data _ BT1_PCB Only

[Smith Chart & VSWR]

CH1 S11

¥
*

cCa

PRm

T

Bkl

1UFS 3: 66.809

s

SUE 1 RFF 1

Ca

38.734 2 2.4808 nH

3: 2.8446

2 485.000 008 MHz

2 485.000 008 MHz

START 2 0006.008 800 MHz

rASSTIVE SYSTEM ALLIANCE
INPAQ TECHNOLOGY CO.. LTD.

=2 STOP 2 000.000 000 MHz

|CH1 Markers
1:38.318 4 |
| s34770
2.46000 GHz |
243,166 0 |
|, L3leda
2.45000 GHz |

CH3 Markers
4 3,2279
2.40080 GHz

2: 1.1614
2.450008 GHz

18

[3D Gain data]

Freq.[MHz]| Eff.[%] Avg.[dBi] | Peak[dBi]
2400 23.6 -6.27 -1.07
2425 36.08 -4.43 0.63
2450 42.44 -3.72 1.33
2485 44.25 -3.54 13

rSA




2D Radiation Pattern & Gain _ BT1_PCB Only

Summary T Multiple Frequency I Multiple Cut | 30-View | Reserved 1
E H(8=90) E1(9=0) E2(p=90)

Ho. |Freq. E[%] |Avg.[dBi] |Peak[dBi] |6[deg] | @[deg]| Avg.[dBi] [4Bi] Avg.[dBi] |Peak[dBi] |0[deg] |BW]deg] | Avg.[dBi] |Peak{dBi] |8[deg] |BW]deg]

1| 2400.000 2360 627 -1.07| 60.00| 170.00 592 -345| 15000 18365 620 -121| -50.00| 4596 605 -303| -3000| 12675

2| 2425.000] 36.08 443 063| 6000 17000] 378 09| 15000] 18434] 442 oso| -s000| 9s514] 438 -158] -3000] 13513]

3| 2450.000 4244 -372 1.33| 7500( 210.00 -289 012| 16000| 18166 -379 115| -60.00| 99.79! -390 -141| -3000 22287

4| 2a85.000] 4425 -354 130 7s00| 21000 273 0s4) 16000] 18164 374 o0ss| -7s00] 7310 388 137 -7500] 18981

H-Cut (6=90) E1-Cut (9=0) E2-Cut (9=90)

Gain [dBi] hog Gain [dBi] s

Gain [dBi] zo.

Z
Theta [deg]

2
Theta [deg)

rASSTIVE SYSTEM ALLIANCE

INPAQ TECHNOLOGY CO.. LTD. 19 PSA




3D Radlatlon Pattern _ BT1 PCB Only

Summary Multiple Frequency Multiple Cut 3D-View 1 Reserved 1
o] a1 (dm) =
2400.000MH= e o " 2425 000MH= me e 50
1 T—l 183 063 188
1921 1563 B 1563
L 2250 250
2938 2938
ERE] 813
& 5000 5000
B
L
[dBi] {83l
2450.000MH= ma 500 2485 000MH= e 500
133 [ 188 130 ‘l 168
1310

o 1583 it 1563

Y 250

2338 29%

4313 413

-5000 5000

m am

rASSTIVE SYSTEM ALLIANCE

INPAQ TECHNOLOGY CO.. LTD. 20 PSA




WiFi Ant0/1 Isolation_PCB Only

EAI s114 1 U FS 4:31.732 ¢ -45.896 @ 592.77 fF 5 850.000 008 MHz
CH3 s21  LOG .16 dB/REF @ dB — . %-18.023dB S 850.800 800 MHZz_
y | |
3 ‘
. | Y e i s
1 — Rl 7CH} [@rker‘sl CH3 Markers |
1 49.189 {zl -12.255 dB |
5.46660 Giz
Cor 2 49080 GHzI I
2:-9.8307 dB
2: 21,110 “I 2.50000 GHz |
-6.9554 0
PRm 2.sequgnz| 3-14.747 dB |
Cor ' 5.15008 GHz
l [ ——— |
[ =37.93
5.15668 Hz
" -
1
CH2 0 000 MHz
CH4 . ] - 9 888 MHz
| i | ‘ { | CH2 Markers CH4 Markers
| l 1:3.7930  1:-4.5905 dB
Cor i | 2.40000 GHz  2.40000 GHz
| \ 1 [212.4238 2:-7.6211 dB
. 2.50083 GHz 2.50000 GHz
L )i — - HITS  3-6.2700 dB
Cor 5.15000 GHz  5.15000 GHz
i 4 |
1+ }
t

START 2 000.000 088 MHz 3 R e STOP 6 000.008 000 MHz

rASSTIVE SYSTEM ALLIANCE
INPAQ TECHNOLOGY CO.. LTD.
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