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SPECIFICATIONS FOR APPROVAL

MODEL : KPOP DEMON HUNTERS OFFICIAL LIGHT STICK_SAJA BOYS

PATTERN ANTENNA




1.Product Information

1.1 Feature

PART NUMBER Pattern ANT
ANTENNA TYPE PCB Pattern Antenna
APPLICATIONS BLE

1.2 Electrical Specifications

2400MHz~2485MHz
2400MHz~2485MHz

Frequency Range (TX)

Frequency Range (RX)
IMPEDANCE 50Q
2400MHz 2485MHz
X U U
2 2
V.S.W.R
RX 2400MHz 2485MHz
2] 2]

RADIATION PATTERN Omni-directional

Linear

POLARIZATION

1.3 Pattern Specifications




1.3 Matching Network

1.4 Electrical Characteristics
1.4.1 Test Overview
a. Measurement Summary

VSWR is measured by mounting a conductive antenna to check the performance of the pattern antenna.

Antenna Gain is the result calculated by measuring the EIRP of each of Theta-polarization, Phi-polarization, and

Theta+Phi- polarization in the test chamber.
b. Laboratory information
Cocoaent

c. Equipment Information
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<« Network Analyzer (E5071C)




d. Equipment calibration information

4 o =
Siogiortas (MMM AMIRIARAN
e H-202

Serial No.

Date of Calibration

s 2026,
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HDIcT No. HD008273

Description Manufacturer Serial No. Model name Calibrated Date

Network Analyzer KEYSIGHT MY46736386 E5071C 2025.10.15

e. TestPerson Name/Signature

Test Person : LEE SUN BIN (Project Leader)

Test Date : 2025. 10.17

f. Test Setting Block Diagram

Network Analyzer

Chamber

Chamber
|- Size : 1.5x1.5x2.4m(H)
[~ Frequency : 700MHz ~ 6GHz
[~ MW Absorber : 12inch Pyramidal Absorber
|- Measurement Distance : 1.3m
|- Test Condition : Free Space Only




g. TestProcedure(VSWR Measurement)
1. Connectthe DUT (Device Under Test, Conductor Antenna Mounted) to Port 1 and Port 2 with SMA cables.
2. Perform calibration in the following order: Open / Short / Load / Thru.
3. Setthe Frequency Range, IF Bandwidth, Power Level, Sweep Point, etc.
4. Measure S-Parameters.

5. Check the graphs (VSWR, SMITH).

h. Test Procedure(Gain measurement)
1. Check Internal Chamber Noise and Secure the DUT
2.  Connectthe DUT Power/Communication (BLE)
3. Connect the E5071C to the Measurement Equipment (MAIN PCB)
4. Run the Control PC Software
5. Perform System Calibration using the Reference Antenna in the Chamber
6. Update the Gain Reference Value
7. Setthe DUT Mode (Tx Mode)
8.  Specify the Measurement Frequency, Polarization, Angle Step, and Number of Averages
9. Automatically rotate the DUT and measure the radiation pattern.

10. Automatically calculate results such as Gain, ERP/EIRP, and Efficiency.




1.4.2 VSWR & SMITH

ES071C Network Ana
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TrZz S11 SwR L.m‘Jv,J ef [F1] Marker 1

.4p20000 GHz 35.936 ¢ S |
4129780 GHz A ¢ : -~ ! Marker 2
.4720370 GHz 2 B

J Marker 3

Marker 4

More Markers

Ref Marker

Clear Marker
Menu

Marker ->
Ref Marker

Ref Marker Mode
OFF

Return

1.000 }
[1 Center 2.402 GHz Span 4.803982 GHz 0
Meas 2016-08-16 16:59




1.4.3 Gain Performance

[Model
[TestDate
[Event Status
(IME1

Total Radiated Power(TRP, 30degrees) Total Isotropic Sensitivity(TIS)
Band BLE BLE BLE |gana
Channel 0 12 ) [channel
TX Frequency(MHz) Average [rx Frequency(MHz)
TRP(dBm), 30degree 847 744 4.24 £32 TIS(dBm)
TRP Limit{dBm]) TIS Limit{dBm)
PassiFail |PassiFail
TRPJTRP,5(dB) 215 -1.09 208 T1S5/T15,,6(dB)
Limit(dB) |Limitid8)
Pass/Fail IPassl'Fa.iI
Conducted Power{dBm) |Con¢.med Sensitivity(dB{
TRPpuss(dBm) 1020 .07 569 788 TISpas(dBm)
TRP,(dBm) 1231 -12.40 972 -1153 TISpldBm)
UHRP(dBm) 1159 -10.55 748 952 Jurns(aBm)
Peak EIRP(dBm) -85 an -0.39 215 IPelk EIS(dBm)
Directivity(dBi) 482 441 388 431 |oirectivity(asi)
Efficiency(dB) Efficiency(dB)
Efficiency(%) |Efficiency(%)
Gain(dBi) -3.00 -250 -200 250 Gain(dBi)
NHRP£30(/6)(dBm) -12.93 -11.68 -1.86 -1028 JHHPIS£30(iG)(dBm)
NHRP45(r/4)(dBm) 4035 21 571 795 |nup|ms¢sm}wam1
Minimum Power(dBm) -24.05 2370 -16.58 -19.95 |Minimum sensitivity(ase
Test Condition FS FS S Test Condition
Antenna Type Antenna Type




Theta-Polarization EIRP(dBm) Phi-Polarization EIRP(dBm)
8y ¢ m(deg) @ w ¢ mlideg)
(deg) | 0 [ 30 | 60 | 90 | 120 [ 150 | 180 | 210 | 240 | 270 | 300 | 330 | (deq) | O | 30 | 60 | 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300 | 330
0 0
30 -11.76 |-25.55 |-15.02 |-12.39 |-14.04 |-30.59 |-15.18 | -855 | -541 | -4.06 | -435 | -6.50 30 652 | -7.51 |-1186 |-2092 |-1490 | -9905 | 868 |-971 |-1379 |-31.14 |-13.52 | 815
60 -880 [-11.58 |-1515 |-17.19 |-1548 |-1250 |-1052 | -908 | -7.73 |668 | 636 | -7.08 60 -17.03 |-16.39 |-18.48 |-24 95 |-27.12 |-24 27 |-24 90 |-24.20 |-23.56 |-24.93 |-24.10 |-1968
90 -11.08 |[-16.91 |-25.51 |-20.62 |-26.28 |-18.42 |-1263 | -945 | -T93 |-7.11 |-6.92 | -B.02 a0 -28.12 |-27.20 |-25.58 |-25.38 |-23.70 |-19.22 |-15.87 |-14.80 |-17.08 |-22.13 |-27.14 |-27.16
120 |-18.84 |-15.89 |-10.99 |-10.20 |-12.38 |-19.15 |-23.01 |-14.22 |-1051 | -8.80 | -9.11 |-11.82 120 |-12.23 |-13.44 |-19.02 |-26.43 |-1363 | -0.37 | -8.28 | -0.75 |-14.16 |-24.54 |-19.14 |-13.67
150 |-16.06 |-18.35 |-1096 | -867 | -9.77 |-16.26 |-17.75 | -887 |-570 |-480 | 8.08 | -0.16 150 506 | -691 |-11.11 |-2464 |-1091 | -6.25 | -5.10 | -6.34 |-10.70 |-22.48 |-12.44 | -7.56
180 180
~ — ) —
Theta-Polarization TX EIRP Y Phi-Polarization TX EIRP )
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\ y, \. y,
Total Radiated Power(TRP) -8.469dBm | Theta -10.20dBm __ Phi -13.31dBm ___ _UHRP -11.50dBm __ NHRP%30 -12.93 dBm NHRP45 -10.35 dBm |




Theta-Polarization EIRP{dBm) Phi-Polarization EIRP(dBm)
8y ¢ wmideg) 8y ¢ wldeg)
{dedq) 0 30 60 20 120 | 150 | 180 | 210 | 240 | 270 | 300 | 330 {deq) 0 30 60 90 120 | 150 | 180 | 210 | 240 | 270 | 300 | 330
0 0
30 |-10.78 |-2066 |-1415 [-11.49 [-14.12 |-31.83 |-1396 | -754 |-438 | -3.18 | -352 |-583 30 |-s586 |-669 |-11.16 |-2028 [-1385 | -884 |-7.77 | -8.87 |-13.18 |-29.93 |-1253 | -7.39
60 |-783 |-10.56 |-14.21 |-16.18 |-14.24 |-11.47 | 050 | -804 | 666 | 540 | 540 | 617 60 |-16.04 |-15.20 |-17.26 |-23.71 |-28.73 |-25.20 |-24.06 |-23.31 |-22.84 [-24.71 |-23.32 |-18.73
90 |-964 |-1513|-24.33 |-30.78 |-23.25 |-1585 |-10.79 | -784 | 647 | 565 | -553 | -669 90 |-27.20 |-28.72 |-26.80 |-24.65 |-21.04 |-16.92 |-14.10 |-13.62 |-15.93 |-21.43 |-26.52 |-25.51
120 |-20.09[-1503]|-981 | -9.10 |-11.37 |-18.56 |-23.08 |-1301 | 913 | -751 | -792 |-1116] 120 |-11.09|-12.41|-1833 |-25.14 |-1258 | 848 |-7.48 | -8.95 |-13.21 [-23.34 |-18.26 |-12.64
180 |-15.19 [-16.95 |-10.01 | -7.90 | -0.23 |-16.22 |-1562 | -7.54 |-442 |-375 | -500 |-828 | 160 |-524 | -611 |-10.34 |-23.32 | 987 | 538 | 4.06 | -552 |-994 [-21.71 |-11.46 | -6.70
180 180
r' " 5 2 fonti ™
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Theta-Polarization + Phi-Polarization(dBm)

3D Plots

I P w(deg)
(deq) 0 30 60 90 120 | 150 180 | 210 | 240 | 270 | 300 | 330
0
30 |-465 [-652 | -9.39 |-11.42[-1098| 882 [ -6.83 | -514 | -384 | -347 | -3.01 | -353
80 |-7.22 | -9.30 [-12.46|-15.47 |-14.00|-11.20 | -9.38 | -7.91 | -656 | 544 | -5323 | -5.94
90 -956 |-14.94 |[-22.38 |-23.70 |-19.00 [-13.34 | -9.13 | -6.82 | -6.00 | -5.54 | -550 | -6.63
120 |-1058 |-1052|-924 | -899 | -892 | -807 |-7.36 | -751 |-7.70 | -7.40 | -7.54 | -B.83
150 | -482 |-577 [-716 |-778 | -653 | -504 | -377 | -340 | -335 | -368 [ -4.19 | -4.41
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Total Radiated Power(TRP) -7.413dBm___ | Theta -0.07 dBm Phi -12.40 dBm UHRP -10.55 dBm ___ NHRP%30 -11.68 dBm NHRP+45 -9.21 dBm






