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1. Document Detail
1.1Purpose of document

The purpose of this report is to document the results of Antenna feature test of the
DUT.

1.2Project Information

Date Test Completed 15 May 2024

Test Description Antenna feature test
Project Description -

Manufacture Ohsung Electronics
Department R&D

Test Performed By DH Kim

1.3 Related/Applicable Documents
Reference Document Title

1.4 Abbreviations and Acronyms
Abbreviation Description
Meets Requirements
_ Does Not Meet Requirements
N/A Not Applicable
DUT/EUT/UUR Device Under Test/ Equipment Under Test/ Unit Under Test

2. RF Antenna Features
- BLE Antenna
- Frequency range : 2.4GHz ~ 2.5GHz
- PCB Pattern Antenna

3. Antenna Characteristics

4. Antenna Performance

Parameter Min. Typ Max. Unit
Frequency Range 2400 2450 2500 MHz
Directivity Omni -
Polarization Linear -
VSWR 3:1 Under
Impedance 50 Ohm

5. Test Equipment

Equipment Manufacturer Model Number Calibration date
Vector Network Rohde Schwarz ZNBS 2025.04.29.
Analyzer
Test Chamber CTIA OTA 6.0 x3.0x3.0m -
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6. Test Set up

[Passive Test System Fig]
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7. Analysis Data
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Schematic

PCB Drawing]

[DUT Antenna Configuration]
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7.2 $11 SWR & SMITH CHART
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7.3 Efficiency (%)
1 2 3 4 5 6 T g 9 10 11 12 13 14 15 16 17 18 19 20
Frequency [MHz] 2400 2405 2410 2415 2420 2425 2430 2435 2440 2445 2450 2455 2460 2465 2470 2475 2480 2485 2490 2500
Efficiency [dB] -4.65 -4.47 449 -4.14 -420 -4.04 -3.89 -3.69 -3.63 2341 -3.32 -328 -3.18 -3.19 -3.140 -3.03 -3.00 -2.93 -2388 -2.84
Efficiency [%] 34.30 3569 35.58 38.53 3798 39.49 4081 4273 43.38 45.59 46.52 4702 48.09 A7 94 49.02 49.72 50.16 50.88 51.56 52.00
TRG[dE] -4.65 A4.47 449 -4.14 -4.20 -4.04 -3.89 -3.69 3.63 341 -3.32 -3.28 -3.18 -3.19 -3.10 -3.03 -3.00 -2.93 -2.88 -2.84
TRG; [dB] -6.93 §.72 -673 -6.40 -845 -6.13 -8.16 -7.98 7.90 771 -7.62 -759 -7.46 -7.50 -742 -7.34 7.3 -7.30 -722 -7.16
Gaing pegy [d -1.90 -165 -1 68 -127 -1.31 -0.95 -1.03 -0.79 -0.68 051 -0.35 -039 -0.25 -0.24 -009 000 0.00 004 019 029
Gaing v, [d -2947 | -2859 | -27.72 | -2648 | -26.57 | -2697 | -29.12 | -30.71 | -32.08 | -32.09 | -3049 30.78 | -3166 | -32.35 | -3264 | -3264 | -3207 | -31.11 | -30.05 | -31.01
TRG, [dB] -6.67 6.52 -6 54 -6.18 -625 -6.18 -5.93 -5.72 5.66 543 -5.34 -529 -5.21 -5.21 -5.10 -5.05 -5.00 -4.91 -4 87 -4.85
Gain, dl -1.85 -1.75 -176 -1.52 -160 -1.60 -1.35 -1.15 -1.09 087 -0.84 -0.80 -0.69 -0.69 -0.51 -0.35 -028 -0.07 -0.08 -0.02
Gaing a5 [d -2R35 | 2478 | -2440 | -2383 | -2384 | -2384 | -2394 | -24 26 | -24 77 2533 | -25492 2694 | -2770 | -2822 2842 | -2864 | -2866 | -2548 | -2822 | -27 66
UHRG[dB] -6.80 6.62 -6 64 -6.30 -6.36 -6.19 -6.08 -5.89 -5.83 563 -5.56 -5 51 -541 -5.42 -532 -5.25 -520 -5.13 -506 -5.01
UHRGTRG[] 60 94 6104 60 95 6090 6082 60 95 6043 60 32 60 16 5993 59 82 5978 59 82 5990 5997 6010 6027 6029 60 45 60 69
H-Plane -1020 | -10.08 | -10.15 -9.89 -9.99 -9.72 -9.62 -9.69 9.67 956 -9.58 -9 64 -9.61 -9.75 -9.85 -9.86 -10.02 | -1015 | -10.16 | -1023
E1-Plane, AVG [dB] -7.20 -7.05 711 -6.79 -6 88 -6.61 -6 66 -6 52 6 46 6528 -6.18 -6 15 -6.03 -6.06 -597 -5.89 588 -5 86 -583 -583
E2-Plane, AVG [dB] -1074 | 1051 [ -10.47 | -10.09 | -10.10 -9.77 -0.83 -9.71 -9.66 953 -9.46 -950 -0.44 -9.52 -9.53 -9.50 -9 55 -9.57 -953 -9.56
Peak Gain [dB] -0.89 072 079 -0.35 -045 -0.19 -0.08 016 025 042 068 0.70 083 090 105 121 125 138 142 152
Directivity [dB] 375 3.75 370 379 3.76 384 3.81 3.85 3.88 3.83 4.00 3.98 401 4.10 4.15 425 4.25 431 4.29 436
Minimum Gain [dB] -1824 | 1802 | 1794 | 1771 | 1820 | -1848 | 1871 | -1885 | 1915 | 1924 | -1942 | 1950 | -1938 | 1937 | 1930 | -1925 | -1938 | -1937 | -1926 | -1909
Test Condition FS
Antenna Type

FS=Free Space, 8HR=£esfde Head Right Side, BHL=Beside Head Left Side, HR=Hand Right, HL=Hand Left, BHHR=Beside Head and Hand Right Side, BHHL=Beside Head and Hand Left Side, NB=Notebook

|Average Eiciem:y | -3.53 dB, 4435 %
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7.4Radiation Pattern

m(-18.23dB)

[2450 MHz]

End
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