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4. Product Specification
4-1. Electrical Specification (Frequency Band & Passive Spec.)
- 4-1-1. Antenna 0 - LB/MB/HB TRx/UHB DRx
Mode Set — Antenna
894 960 1710 2110 2300 2700 4400 5000
Frequency
MHz MHz MHz MHz MHz MHz MHz MHz
VSWR
<3.3:1 <4.5:1 <3.8:1 <3.3:1 <6.5:1 <3.1:1 <5.4:1 <2.1:1
Spec.
3D Gain Peak Peak Peak Peak Peak Peak Peak Peak
Spec >-2.1dB | >-2.9dB >0.5dB >-1.0dB | >-4.2dB | >-4.0dB | >-6.5dB | >-11.2dB
- 4-1-2. Antenna 1 - GPS L5/UHB TRx
Mode Set — Antenna
Frequency | 1175MHz | 3300MHz | 3800MHz | 5000MHz
VSWR
<5.8:1 <2.6:1 <3.7:1 <1.8:1
Spec.
3D Gain Peak Peak Peak Peak
Spec >-11.0dB >-3.0dB >-7.8dB >-5.8dB
- 4-1-3. Antenna 2 - LB DRx/HB DM/UHB/PMRXx
Mode Set — Antenna
Frequency 869MHz 2300MHz | 2700MHz | 3300MHz | 3800MHz | 4400MHz | 5000MHz
VSWR
<10.2:1 <11.1:1 <2.0:1 <6.9:1 <2.4:1 <4.8:1 <5.1:1
Spec.
3D Gain Peak Peak Peak Peak Peak Peak Peak
Spec >-10.0 dB >-9.5dB >-3.0dB >-4.5dB >-2.0dB >-1.9dB >-4.5dB
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- 4-1-4. Antenna 3 -MB/HB/DRx
Mode Set — Antenna
Frequency 1805MHz 1990MHz 2170MHz 2300MHz 2700MHz
VSWR Spec. <2.7:1 <2.8:1 <5.4:1 <4.2:1 <4.6:1
. Peak Peak Peak Peak Peak
3D Gain Spec
>-2.3dB >-2.1dB >-4.5dB >-4.0dB >-3.2dB
- 4-1-5. Antenna 4 - HB PM/UHB/DMRXx
Mode Set - Antenna
Frequency | 2300MHz | 2500MHz | 2700MHz | 3300MHz | 3800MHz | 4400MHz | 5000MHz
VSWR
<3.1:1 <4.5:1 <3.8:1 <1.9:1 <2.8:1 <2.2:1 <7.0:1
Spec.
3D Gain Peak Peak Peak Peak Peak Peak Peak
Spec >-13.8dB >-13.1dB >-10.2dB >-1.0dB >-2.5dB >-2.8dB >-5.1dB
- 4-1-6 Antenna 5 - RFID/WiFi(WiFi-6E)
Mode Set — Antenna
865 2400 2500 5150 5500 5825 6425 7125
Frequency
MHz MHz MHz MHz MHz MHz MHz MHz
VSWR
<2.1:1 <1.8:1 <2.4:1 <2.6:1 <2.0:1 <3.3:1 <4.3:1 <3.5:1
Spec.
3D Gain Peak Peak Peak Peak Peak Peak Peak Peak
Spec >-4.3dB | >-4.0dB | >-3.7dB | >-1.0dB | >-2.5dB | >-3.4dB | >-0.5dB | >-2.2dB
- 4-1-7 Antenna 6 — GPS L1/WiFi(WiFi-6E)
Mode Set — Antenna
1575.42 2400 2500 5150 5500 5825 6425 7125
Frequency
MHz MHz MHz MHz MHz MHz MHz MHz
VSWR
<3.3:1 <2.4:1 <1.7:1 <2.9:1 <1.6:1 <3.7:1 <8.6:1 <2.5:1
Spec.
3D Gain Peak Peak Peak Peak Peak Peak Peak Peak
Spec >-3.5dB | >-2.9dB | >-2.3dB | >-2.1dB | >-1.6dB | >-4.2dB | >-8.8dB | >-6.6dB
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Mode Set — Antenna
Frequency | 1575.42MHz | 2400MHz | 2500MHz | 5150MHz | 5500MHz | 5825MHz
VSWR
Spec. <3.3:1 <3.0:1 <1.8:1 <1.8:1 <1.8:1 <3.5:1
3D Gain Peak Peak Peak Peak Peak Peak
Spec >-3.3dB >-1.7dB >-2.1dB >-3.4dB >-1.0dB >-3.5dB
- 4-1-8 2" BLE
Mode Set — Antenna
Frequency | 2400MHz 2500MHz
VSWR
Spec. <3.7:1 <3.5:1
3D Gain Peak Peak
Spec >-8.0dB >-7.0dB

- FH|, 2t4, Jigof| 2 XTI EXSIEE Marker(Setting FItF)= Master Sample2|

VSWR &= 7|E22 N8
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4-2. 7|78 £
DIMENSION 72.00 X 151.77 X 5.09 mm
ANTENNA - BASE LUCKY ENPLA / LPC1001F 9306(BK)
ANTENNA - PATTERN LDS
WEIGHT 12.4g
OPERATING TEMP 20 £ 5°C
OPERATING HUMIDITY 55+ 15 %
- SHU E5 REo| it WXE ) 5= H2|E oot
=3 £820| tha #M2 S0 Yol gt

PAGE 11 / 28



KDT

Korea Development Technology

ANTENNA APPROVAL SHEET

Customer Model Customer Code Date Document Revision
BLUEBIRD X40 352010171 25' 10. 16 Rev 0.0
5. M7|H Al &A=/
5-1. ‘@X{u}H|(VSWR)
- Step 1. Network analyzer0l 7 Cable2 HZSICE
- Step 2. FEYSIIXt St FHH0| A== Network analyzerE Settingdt1l Calibration®tC}.
- Step 3. SetE &SI HIHIHH[(VSWR)E ZH7E LY
Ood
ooao
Oooag

[6753]

ﬁﬁ

HETHORK, AMALYZER-,

5-2. Radiation pattern & GAIN

l

- Step 1. Reference QtH|LIE O| &30 Chamber systemZ Calibrationdt,

Chamber system2 Control 7| 2|8} Software

- Step 2. YL AHLIE

KEAFSIC}

o

- Step 3. Gainit Efficiency 3 Radiation Pattern=

g z¥elnxt s FI

b= CHY 22 Setting $HCF.

-
=5l

Ct

VVVVVVV

VAVAVAVAN

4
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ooad
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5-3. Normal Spec.
INPEDANCE 50 ohm
RADIATION PATTERN Omni — Directional
POLARIZATION Linear
POWER HANDLING 2W
MATCHING CIRCUIT R2E HE

5-4. Matching Circuit

5-4-1. Antenna 0 - LB/MB/HB TRx/UHB DRx

* GND HZ2 SPAT Al

otst R34050] ORS ¢ ZA

5-4-2. Antenna 1 - GPS L5/UHB TRx

3 3 HAE HY

—_

’ 4 .
A vres_L1oe_;
ccccc casig
__ CSO803C0G101J250 CS080XER 104K100

}—.

13400

Ra4i1

OPEN_RC0603J000
802000

OPEN_CSDB03XER 104K 100

J

ot

-

R3405

RC0802J000

- s @WWAN_CS-074A
k) .
11 @DPENer:wU%:w
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CON3E0D
K.FL2-R-5MT-1
- CH807 s J5608
1H2{OF i T '
Ny 2 2
C5805 Cralg CS0T0A C381E L
OPEN :|: OPEN :|: RC0A03J000
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- 5-4-3. Antenna 2 - LB DRx/HB DM/UHB/PMRx
G386
PR J3804
RC1005J000 WWAN_CS-O744
[ 1
[ 2
3
—— L3&01 —— L3802
OPEN OFEM
- 5-4-4. Antenna 3 -MB/HB/DRx
C3600
J3801 S
Jseﬁum ceorin @WWAN_CS-074A CS0803C0G101J250
1 = 1 ||
2 2 11
3 3 »J L3800 L3801 (I
C3803 R2802 ( oPeN ¢
¢ oPEN (
RC0803J000 N
I OPEN
- 5-4-5. Antenna 4 - HB PM/UHB/DMRXx
caroi
S J3700 J3701
RC 10051000 EWWAN_CSO74A @WWAN CS-O74A
[ . 1 1
[ H < 5
C3rn2
—— L3t —  LaTod
RCOB03.J00
O:El\l DDEh
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- 5-4-6 Antenna 5 - RFID/WiFi
C4006
CI-B1005-12N-5JT 4002

-

L4008

OPEN

|

L4007

SDSLC24VLZB

—_ 2025.07.04

5-3-7 Antenna 6 — GPS L1/WiFi

=] = ]
I

J4003

1

LOPO3TH2NTBOZ2

J4000 J4001
CS-074A  ©S-074A

4 '7/',1\\ 3 | conanoo ) conaon:
/) ECTS813000500 (]
\\:\:,// \\:f{/ ECT818000500
cann2 -
T CS1005C0G330.1500
J‘ L4000 J‘ L4001
CI-B1005-68N-JJT | OPEN
2.7pF so2
5309 . CSO74A
C530
L 2
T
g2
IC5302
G cat4

LOPO3TNSNGHO2

=

c4003
RC0803.000
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M

6. M7|H S

dim

6-1. VSWR - Set 7|&
- 6-1-1. Antenna 0 - LB/MB/HB TRx/UHB DRx

Trcl S11 SWR 1 U/Ref 1 U Cal

Al
R
M1
18
M3
14
12 1
i7
1U

1

‘R 735.000000 MHz 14.385 U
M1 824.000000 MHz 8.007 U
M2 894.000000 MHz 2.761 U
M3 960.000000 MHz 3.970 U

M4 1.710000 GHz 3.294 U
M5 2.110000 GHz 2.752 U
M6 2.300000 GHz 5.911 U
M7 2.700000 GHz 2.588 U
8 3.300000 GHz 4.662 U
9 4.400000 GHz 4.830 U
10 5.000000 GHz 1.580 U

d

Ch1 Start 500 MHz Pwr -10 dBm Bw 10 kHz

- 6-1-2. Antenna 1 - GPS L5/UHB TRx

Trel S11 SWR 1U/Ref1U Cal

W
1U

* GND HZ2 SP4T AL ¢t R34050 ORS HZTH Z HIAE YW

-
Stop 6 GHz

—_

1

*M1 1.175000 GHz 5.257 U
M2 3.300000 GHz 2.012 U
M3 3.600000 GHz 2.903 U
M4 3.800000 GHz 3.195 U
M5 4.400000 GHz 5.674 U
M6 5.000000 GHz 1.236 U

o

Ch1 Start 500 MHz Pwr -10 dBm Bw 10 kHz

<«
Stop 6 GHz
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Korea Development Technology
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BLUEBIRD X40 352010171 25" 10. 16 Rev 0.0

- 6-1-3. Antenna 2 - LB DRx/HB DM/UHB/PMRx

Trel

S11 SWR 1 U/Ref 1 U Cal 1

) 3 M1 635.000000 MHz 31.629 U
M2 735.000000 MHz 13.468 U
M3 869.000000 MHz 9.658 U
M4 894.000000 MHz 16.554 U
M3 MS 2.300000 GHz 10.554 U
M6 2.700000 GHz 1.485U
M7 3.300000 GHz 6.322 U
M8 3.800000 GHz 1.867
M9 4.400000 GHz 4.220
*M10  5.000000 GHz 4.511fU

M6
1U <
Ch1l Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
- 6-1-4. Antenna 3 -MB/HB/DRx
Trel S11 SWR 1 U/Ref1U Cal 1

M1 1.805000 GHz 2.149 U
M2 1.880000 GHz 1.694 U
M3 1.990000 GHz 2.270 U
M4 2.110000 GHz 3.876 U
M5 2.170000 GHz 4.841 U
M6 2.300000 GHz 3.694 U
M7 2.500000 GHz 1.245 U
M8 2.700000 GHz 4.006 U

1U <

-«
Ch1 Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
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- 6-1-5. Antenna 4 - HB PM/UHB/DMRXx

S11 SWR 1U/Ref1U Cal 1

M1 2.300000 GHz 2.521 U
M2 2.500000 GHz 3.930 U
M3 2.700000 GHz 3.205 U
M4 3.300000 GHz 1.349 U
M5 3.600000 GHz 2.286 U

Trel

3 iz 14
*M8 5.000000 GHz 6.4%9 U

1U <
Ch1 Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz

- 6-1-6 Antenna 5 — RFID/WiFi(WiFi-6E)

Trcl S11 SWR 1 U/Ref 1 U Cal 1
*M1 865.000000 MHz 1.509 U

M2 2.400000 GHz 1.292 U

M3 2.450000 GHz 1.613 U

M4 2.500000 GHz 1.870 U

M5 5.150000 GHz 2.074 U

M6 5.500000 GHz 1.415U

M7 5.825000 GHz 2.751 U

M8 6.425000 GHz 3.702 U

M9 6.875000 GHz 2.605 U

M10 7.125000 GHz 2.978 U

1U <
Ch1 Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 7.5 GHz
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- 6-1-7 Antenna 6 — GPS L1/WiFi(WiFi-6E)

Trel

S11 SWR 1 U/Ref 1 U Cal 1

*M1 1.575420 GHz 2.665 U
M2 2.400000 GHz 1.896 U
M3 2.450000 GHz 1.482 U
M4 2.500000 GHz 1.107 U
M5 5.150000 GHz 2.399 U
M6 5.500000 GHz 1.089 U
M7 5.825000 GHz 3.184 U
M8 6.425000 GHz 8.080 U
M9 6.875000 GHz 4.066 U

M10 7.125000 GHz 1.954 U

M8

v <4
Chi Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 7.5 GHz

- 6-1-8 BLE

Trcl S11 SWR 1 U/Ref1U Cal 1
2 2.400000 GHz 3.105 U
3 2.50P000 GHz 2.945 U
M2
M3
1U <q
Ch1 Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
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7. 3D GAIN DATA

7-1 Efficiency

- 7-1-1. Antenna 0 - LB/MB/HB TRx/UHB DRx
1 [ 2 [ 31 415 [ 6 [ 7 [ 8 [ o [0 [ u] 12 18] 1415 16 ] 17 18] 19 2

Frequency [MHz] 635 705 735 790 824 869 894 960 | 1710 | 1805 | 1920 | 2110 | 2170 | 2300 | 2500 | 2700 | 3300 | 3800 | 4400 | 5000
Hficiency [dB] -23.26 | -17.92 | -1463 | -1142 | -9.14 | 679 | -439 | -552 | -529 | -488 | -567 | -6.15 [ -561 | -9.00 |-1372 | -7.11 | -8.83 | -8.86 | -10.24 | -15.23
Hficiency [%] 0.5 16 34 1.2 122 | 209 | 364 | 281 | 296 | 325 | 271 | 243 | 2715 | 126 4.2 194 ] 131 | 130 9.5 3.0

TRG, [dB] -24.80 | -18.88 | -1548 | -12.16 | -992 | -767 | -532 | 668 | -7.90 | -7.77 | -8.83 | -890 [ -8.48 |-1151 | -17.55 | -9.34 | -10.66 | -10.86 | -11.55 | -18.81

Gaingpey [dB]] -20.96 | -16.39 | -12.94 | -9.34 | -6.89 | -3.77 | -097 | -140 | 009 | 049 | -057 [ -263 | -266 | -6.21 |-1022 | -2.83 | -4.39 [ -321 [ -6.09 [ -14.67
Gaingy, [dB]| -42.23 | -26.65 | -23.93 | -24.77 | -24.08 | -28.55 | -24.04 | -30.36 [ -17.45 | -28.33 | -31.40 | -28.08 | -24.01 | -35.60 | -32.00 | -20.02 [ -21.45 | -30.00 | -23.20 | -29.60

TRG, [dB] -2850 | -2493 | -22.12 | -19.48 | -17.01 | -14.17 | -1151 | -11.81 | -8.75 | -8.00 | -854 | -9.43 | -8.76 | -1257 | -16.05 | -11.09 | -13.46 | -13.19 | -16.06 | -17.73
GaiNg peg [dB]] -22.72 | -20.04 | -16.71 | -13.07 | -10.03 | -7.69 | -540 [ -7.39 | 1.04 | 163 | 066 | -001 | 051 [ -333 | -9.07 | -409 [ -783 | -7.15 | -7.95 | -10.03
Gaing y, [dB)| -44.18 | -41.90 | -46.96 | -41.98 | -36.76 [ -30.40 | -27.76 | -41.99 | -34.99 | -35.91 | -26.66 | -31.88 | -33.39 [ -3489 [ -35.65 | -33.41 | -30.39 | -36.30 | -46.37 | -32.53

UHRG [dB] -27.87 | -21.72 | -18.31 | -15.20 | -13.12 | -11.08 | -8.73 | -9.66 | -12.03 | -11.65 | -12.05 | -11.73 | -11.19 | -14.87 | -16.35 | -11.64 | -12.93 | -14.33 | -14.29 | -17.77
UHRGITRG [%] 346 | 417 | 428 | 419 | 400 | 373 | 368 | 385 | 212 | 210 | 230 | 27.7 | 27.7 | 259 | 547 | 353 | 389 | 284 | 393 | 55.7
H-Plane -2421 | -17.38 | -13.88 | -10.95 | -8.63 | -597 | -3.38 | -4.82 |-12.06 | -11.14 | -13.84 | -11.18 | -10.43 | -13.18 | -18.15 | -9.08 | -13.31 | -14.46 | -12.75 | -19.20

El-Plane, AVG[dB] -2598 | -20.16 | -16.69 | -13.25 | -1092 | -8.67 | -6.37 | -822 | -9.19 | -9.71 | -1054 | -11.79 [-1129 | -13.41 | -20.82 | -9.33 | -11.18 | -11.44 | -11.85 | -20.26
E2-Plane, AVG [dB] -25.36 | -19.63 | -16.30 | -13.09 | -10.84 [ -845 | -598 | -657 | -583 | -562 | -7.07 | -704 [ -681 | -9.90 | -1438 | -661 | -9.16 [ -9.33 | -10.17 | -16.94
Peak Gain [dB] -19.84 | -15.35 | -12.05 | -842 | -555 [ -291 | -052 | -139 | 208 | 253 | 127 | 048 [ 104 | -269 | -8.78 | -246 | -3.75 [ -269 | -495 | -9.63
Directivity [dB] 342 | 257 | 257 | 301 | 359 | 388 | 387 | 413 | 737 | 740 | 694 | 663 | 664 | 631 | 49 | 465 | 508 | 617 | 529 | 5.60

Minimum Gain [dB] -32.90 | -26.30 | -23.22 | -21.22 | -18.72 | -18.22 | -16.82 | -14.94 | -16.11 | -21.28 | -16.31 | -15.29 | -17.48 | -22.36 | -25.54 | -17.44 | -15.64 | -16.12 | -19.37 | -24.63

Test Condition FS
Antenna Type

[Average Efficiency | -7.88 0B 16.31 %

* GND HZ2 SPAT A8 Qtgh.(R34050] OR XHE @l

ot

HAE X8 )

-_ -0 O

- 7-1-2. Antenna 1 - GPS L5/UHB TRx

1 2 & 4 5 6 7 8 9

Frequency [MHz] 1170 1175 1180 3300 3400 3600 3800 4400 5000
Efficiency [dB] -12.90 -13.82 -14.62 -6.32 -6.66 -10.62 -9.87 -10.21 -9.57
Efficiency [%] 5.1 4.2 3.5 23.4 21.6 8.7 10.3 9.5 11.0
TRG, [dB] -14.73 -15.65 -16.44 -9.95 -10.37 -13.51 -11.64 -12.11 -11.79

Gaing po [dB]| 853 | -951 | -10.47 | -4.80 | -6.10 | -953 | -6.44 | -4.06 | -550

Gains,\,m [dB]] -35.05 -34.64 -33.87 -24.34 -26.77 -33.19 -29.23 -37.90 -35.40

TRG, [dB] -17.53 -18.46 -19.28 -8.78 -9.07 -13.76 -14.62 -14.73 -13.56

Gain, pewe [dB]] -13.18 | -14.16 | -14.90 | -2.00 | -2.73 | -7.98 | -8.08 | -7.89 | -7.42

Gaing v, [dB]] -31.97 -32.69 -33.25 -24.47 -31.69 -39.34 -44.97 -34.37 -42.76
UHRG [dB] -17.81 -18.70 -19.45 -10.09 -10.31 -14.11 -12.75 -15.60 -14.19
UHRG/TRG [%] 32.2 32.5 32.9 42.0 43.1 44.8 51.5 28.9 34.5
H-Plane -17.32 -18.36 -19.32 -10.10 -10.19 -12.75 -9.74 -12.67 -14.86
El-Plane, AVG [dB] -15.60 -16.50 -17.34 -8.97 -9.22 -13.07 -12.10 -11.27 -12.67
E2-Plane, AVG [dB] -13.59 -14.59 -15.44 -11.33 -11.71 -14.74 -13.73 -14.15 -11.41
Peak Gain [dB] -8.48 -9.46 -10.38 -1.44 -2.32 -7.29 -6.28 -3.85 -4.28
Directivity [dB] 4.42 4.36 4.24 4.87 4.34 3.33 3.59 6.36 5.29
Minimum Gain [dB] -24.47 -24.89 -25.22 -13.66 -12.71 -17.03 -18.59 -19.31 -18.34
Test Condition FS
Antenna Type
|Average Efficiency | -9.67 dB 10.80 %
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- 7-1-3. Antenna 2 - LB DRx/HB DM/UHB/PMRx

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Frequency [MHz] 635 735 790 869 894 960 2300 2400 2500 2700 3300 3800 4400 5000
Efficiency [dB] -25.45 | -12.78 | -5.67 | -12.31 | -14.19 | -19.00 | -12.83 | -10.53 | -8.38 -5.77 -8.40 -6.17 -5.86 -9.16
Efficiency [%] 0.3 5.3 27.1 5.9 3.8 1.3 5.2 8.8 14.5 26.5 14.4 24.1 25.9 12.1
TRG, [dB] -27.09 | -13.71 | -6.56 | -13.28 | -15.20 | -20.35 | -16.28 | -13.90 | -11.45 | -8.48 | -10.14 [ -8.08 -8.05 [ -11.48

Gaing peax [dB]] -21.06 | -9.14 -2.26 -8.60 | -10.76 | -15.04 | -10.13 | -8.06 -6.42 -2.79 -3.93 -2.12 -0.86 -5.95
Gaing;, [dB]] -40.78 | -38.42 | -29.22 | -31.56 | -31.86 | -38.97 | -40.54 | -34.01 | -27.46 | -20.21 | -28.83 [ -21.43 [ -30.16 [ -40.01
TRG, [dB] -30.47 | -19.94 | -12.97 | -19.29 | -21.04 | -24.75 | -15.44 | -13.22 | -11.33 | -9.10 | -13.22 [ -10.66 [ -9.88 [ -12.99
Gaing pear [dB]] -25.91 | -14.11 | -7.27 | -12.86 | -14.43 | -19.09 | -9.27 -6.90 -4.77 -2.68 -5.64 -3.11 -4.76 -4.70
Gaing , [dB]] -43.83 | -34.08 | -35.61 | -39.73 | -37.39 | -45.80 | -42.42 | -36.83 | -29.78 | -24.87 ]| -31.49 [ -44.34 [ -26.59 [ -26.85

UHRG [dB] -29.82 | -16.27 -8.97 -15.51 | -17.34 | -22.48 | -14.25 | -11.82 -9.80 -7.72 -9.64 -7.54 -7.22 -10.93
UHRG/TRG [%] 36.5 44.8 46.7 47.9 48.5 44.9 72.1 74.4 72.1 63.8 75.3 73.0 73.2 66.6

H-Plane -27.02 | -12.80 -6.20 -12.70 | -14.26 | -19.50 | -21.46 | -17.99 | -12.66 -6.44 -12.54 -7.93 -9.47 -11.56
El-Plane, AVG [dB] -29.19 | -15.17 -7.78 -14.37 | -16.24 | -21.96 | -17.18 | -14.64 | -11.99 -9.18 -10.21 -8.39 -8.42 -11.44
E2-Plane, AVG [dB] -26.40 | -13.79 -6.72 -13.36 | -15.31 | -19.86 | -14.03 | -11.99 | -10.49 -7.40 -9.36 -7.56 -7.42 -11.27
Peak Gain [dB] -20.68 -8.78 -1.93 -8.45 -10.47 | -14.70 -7.95 -5.37 -4.10 -1.46 -2.97 -0.49 -0.33 -2.94
Directivity [dB] 4.77 4.00 3.74 3.86 3.72 4.30 4.88 5.17 4.28 4.30 5.43 5.69 5.53 6.22

Minimum Gain [dB] -32.16 | -23.70 | -12.93 | -21.92 | -24.12 | -35,54 | -29.76 | -24.75 | -23.83 | -13.38 | -26.95 [ -18.55 | -18.50 | -26.65
Test Condition FS

Antenna Type

|Average Efficiency | -9.02 dB 12.53 %

- 7-1-4. Antenna 3 -MB/HB/DRx

1 2 3 4 5 6 7 3 9
Frequency [MHz] 1805 1880 1990 2110 2170 2300 2400 2500 2700
Efficiency [dB] 782 | 634 | 545 | 721 | -724 | -6.06 | -5.12 | -451 | -6.10
Efficiency [%] 16.5 23.2 28.5 19.0 18.9 24.8 30.7 35.4 24.5
TRG, [dB] -12.07 | -1064 | -9.29 | -980 | -942 | -715 | 592 | -523 | -6.87
Gaingpeax [0B]] -5.05 | -351 | 252 | -388 | -3.15 | -200 | -0.23 0.27 -1.97
Gaingy, [dB]] -35.11 | -24.02 | -21.60 | -33.52 | -32.44 | -19.80 | -23.82 | -21.26 | -42.06
TRG, [dB] -987 | -836 | -7.76 | -10.69 | -11.26 | -12.63 | -12.87 | -12.66 | -14.00

Gaing peae [dB]] -2.00 | -064 | -060 | -347 | 374 | 543 | 378 | -a84 | -7.21
Gaing y, [dB]| -34.87 | -28.93 | -31.86 | -33.62 | -29.69 | -34.17 | -31.57 | -46.65 | -36.57

UHRG [dB] -12.99 | -12.23 | -10.98 | -12.45 | -12.19 -8.93 -9.18 -7.25 -8.66
UHRG/TRG [%] 30.4 25.8 28.0 29.9 32.0 51.7 39.3 53.1 55.5

H-Plane -13.44 | -10.42 -8.69 -7.79 -6.87 -6.56 -4.41 -4.02 -6.42
El-Plane, AVG [dB] -12.77 | -11.90 | -10.49 | -10.73 | -10.49 -8.24 -7.11 -5.84 -7.81
E2-Plane, AVG [dB] -8.92 -7.77 -7.33 -8.79 -8.46 -6.65 -6.28 -5.89 -7.20
Peak Gain [dB] -1.79 -0.49 -0.54 -2.87 -3.00 -2.47 0.12 0.61 -1.61
Directivity [dB] 6.03 5.86 4.91 4.34 4.23 3.60 5.25 5.11 4.49

Minimum Gain [dB] -17.17 | -15.98 | -15.28 | -17.23 | -19.98 | -12.85 | -16.49 | -15.66 | -32.09
Test Condition FS

Antenna Type

|Average Efficiency | -6.09 dB 24.62 %
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- 7-1-5. Antenna 4 - HB PM/UHB/DMRx

1 2 3 4 5 6 7 8 9 10
Frequency [MHz] 2300 2400 2500 2700 3300 3400 3600 3800 4400 5000
Efficiency [dB] -15.85 -19.05 -16.98 -12.66 -5.59 -5.66 -5.89 -7.32 -5.76 -9.37
Efficiency [%0] 2.6 1.2 2.0 5.4 27.6 27.2 25.8 18.5 26.5 11.5
TRG, [dB] -18.15 -21.37 -18.86 -14.07 -6.66 -7.11 -7.57 -9.43 -9.89 -11.92
Gaing peax [dB]] -12.93 -14.06 -13.43 -8.66 0.44 0.00 -0.96 -1.40 -4.02 -5.07
Gaingu, [dB]| -33.14 | -44.95 | -38.83 | -28.34 | -25.36 | -35.57 | -22.62 | -28.02 | -30.83 | -26.38
TRG, [dB] -19.71 -22.89 -21.53 -18.23 -12.21 -11.12 -10.82 -11.46 -7.88 -12.90
Gaing peax [dB]] -13.80 -14.83 -13.35 -13.07 -5.06 -4.56 -5.01 -5.69 -1.76 -7.91
Gaing y;, [dB]] -39.41 -48.59 -36.68 -39.73 -34.92 -27.78 -38.89 -38.39 -34.41 -28.71
UHRG [dB] -18.65 -20.53 -18.62 -15.73 -10.02 -10.04 -10.28 -10.74 -9.97 -14.34
UHRG/TRG [%] 52.6 71.2 68.7 49.3 36.0 36.4 36.4 45.5 37.9 31.9
H-Plane -17.19 -22.24 -19.44 -12.61 -11.96 -10.90 -11.40 -17.95 -14.82 -14.04
El-Plane, AVG [dB] -18.49 -20.32 -18.52 -14.60 -6.04 -6.77 -7.73 -9.04 -9.91 -12.23
E2-Plane, AVG [dB] -17.42 -21.10 -19.27 -15.24 -5.37 -5.90 -6.20 -7.25 -7.59 -12.16
Peak Gain [dB] -12.20 -12.23 -11.52 -8.66 0.63 0.28 -0.70 -0.93 -1.29 -3.54
Directivity [dB] 3.65 6.82 5.46 4.00 6.22 5.94 5.18 6.39 4.47 5.83
Minimum Gain [dB] -19.93 -31.56 -34.18 -23.17 -21.41 -18.71 -18.48 -17.79 -17.94 -23.24
Test Condition FS
Antenna Type
|Average Efficiency | -8.28 dB 14.85 %

- 7-1-6 Antenna 5 — RFID/WiFi(WiFi-6E)

_ [ H 1 i 5 B 7 B 3 1] 1 A 15 14 15 16 17 15
Frequengy [MHz] W0 | WME [ uae | 2400 [ 2450 | 500 [ S50 | S00 | S0 | Smo | SmS | 595 | 63 | 64 | 655 | e475 | TOMD | TS
Bfice ncy [dE] JO00 | €67 | €67 [-67T9 | B0 | 843 | dd7 | 5@ | 5 | AM | 604 | 637 [ 743 | 542 | S47 | o570 | -6%0 | -STT
Hiigency [ HTIEEEE O A O E EE E O RN EE
TREG. [d8] N EE A S R A R E RS

Gain, ., B 455 [ 31 | 431 | -3 | 3@ | 3= 27 [d@m | am e (4o [ o [ 2 |3 |20
Gain,,. [48] -2770 | -2 | 3000 |- | -1647 | 108 B EE A R R R
TRG. [48 & |-1038 | -1047 -1 | -10% [ -108 R EE B R EE A O R H S
Gan,.. EET | £ | 471 | 521 | 47 R E A R EE
| Gain EEEI R EEH EE R E I S A E N EE
HAG [48) BRI EE N EEE R R R R
IHRGTRG [ 441 | 454 TR EE gal [ e1s [ 603 [ 599 [ 616 | s06 | %98 | &40 | 28
H-Fane I EE R A EE R EEEER T EE)
E-Plane AVG[dE] [-md [ [z [o7m [ 781 [ 7% am s sm [ [ow] s 73 [ 7 [ as | 74
ExPlane AVG[dE] | 0% [ 574 | -TE J.am | 78 | -1H R R H B B
Fea Gan |45 N EE R E R FENEEEEEEEEEE R EE R R
Dire diviy [0 N E R 133 [ 4m | 4w [ 43 (om0 [ ez | 567 |64 [ a1z | 518
Winmum Gain[d5] | -1850 [ -1038 [ <0351 [-T 45 [ -1540 | 1404 | 1008 | 1581 |20k | -1540 | -lod | -64s | -1e2] | -Hs | -1e0s | -Was | -1aee | -1149
Teof Condifion FE
Antenna Type
[Berage Efieney | -5.00 4B 35.52 %
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- 7-1-7 Antenna 6 — GPS L1/WiFi(WiFi-6E)

1 2 3 4 B 6 7 8 9 10 1 12 13 14 15 16 1 18 19 20
Frequency [MHz] 1570 | 1575 [ 1580 | 1600 | 1615 | 2400 | 2450 [ 2500 | 5150 | 5300 | 5500 | 5700 | 5825 | 5925 [ 6270 | 6425 | 6525 | 6875 | 7000 [ 7125
Eficiency [dB] 592 [ -568 [ -546 [ 556 | 595 | -516 | -438 | -471 [ -555 | -474 | -550 | -6.32 [ -8.09 [-10.45 |-10.08 | -11.93 | -8.65 |-13.10 [-10.97 [ -9.98
Efficiency [%] 266 | 211 [ 284 | 278 | 254 | 305 | 365 [ 338 [ 279 | 336 | 282 | 233 [ 155 [ 90 9.8 64 | 136 [ 49 80 | 101
TRG, [dB] -10.73 | -10.49 [-10.30 | -10.32 | -1059 | -8.30 | -7.66 [ -7.93 |[-11.89 | -10.67 | -10.68 | -10.41 [ -11.54 | -1358 | -14.22 | -16.83 | -13.93 [ -18.42 | -15.95 | -15.39

GaiNgpey [dB]| -467 | -443 | 421 [ -431 | -454 [ 059 | -017 | -096 | -654 | -418 | -515 | -437 | -542 | -680 | -6.72 [-1041 | -7.85 [-1252 | -9.84 | -9.67
Gaingyp [dB][ -33.82 | -3352 [ -3231 | -27.20 [ -25.35 [ -27.25 | -28.39 [ -2547 | 2866 | -20.23 | -2377 | -31.65 | -30.02 [ -3334 | -35.11 [ -30.04 [ -34.33 | -3459 [ -37.3 [ 3091
TRG, [dB] | 166 | -742 [ -719 | -7.33 | -7.78 | -804 | -7.13 [ -751 [ -6.70 | -6.02 | -7.08 | -847 [-10.71 | -1334 | -1220 | -1362 | -10.18 [ -14.61 | -12.63 | -1145
GaiNg pesk [dB]l 262 | -236 [ -209 [ -213 | -251 | -242 | -142 | -212 [ -1.00 | 030 | -097 | -215 [ -493 [ -7.90 | -5.66 | -7.67 | -412 | -7.94 [ -585 [ -5.44
Gaing g, [dB]f -19.27 | -19.00 | -18.60 | -18.68 | -18.52 | -22.32 | -26.17 | -2385 | -3456 | -4162 | -2364 | -27.25 | -46.38 | -33.16 | -26.25 | -31.36 | -27.43 | -3049 | -2048 | -27.07

UHRG [dB] 932 | -906 [ -882 | 884 | 918 | -7.30 | -657 [ -7.04 [ -848 | -822 [ -901 | -972 [-11.04 | -1309 | -1167 | -1434 [ -1167 [ -17.22 | -1471 | -13.66
UHRGITRG [%] 458 | 459 [ 461 | 470 | 476 | 610 | 605 | 584 [ 509 | 449 | 446 | 457 [ 508 [ 544 | 693 | 575 | 499 | 387 [ 423 [ 429
H-Plane -1150 | -11.32 [ -11.23 | -10.77 | -1245 | -947 | -859 [ -847 [-11.78 | -9.79 | -996 | -061 [-10.32 | -11.78 | -1473 | -17.74 [ -14.43 [ -1889 | -16.22 | -16.11

El-Plane, AVG[dB] | -1491 | -1458 [ -14.35 | -14.11 | -1409 [ -12.89 | -1310 | -1447 | -1464 [-12.83 | -12.71 | -10.08 | -11.22 | -13.15 | -14.02 | -18.39 [ -1346 | -16.71 | -1487 | -15.73
E2-Plane, AVG[dB] 689 | -666 [ -648 | 667 | -7.13 | -600 | -519 [ -539 [-10.62 | -1045 | -10.63 | -10.39 | -12.23 | -14.64 | -1349 | -1570 | -13.80 [ -19.20 | -16.83 | -14.92
Peak Gain [dB] 2219 [ -192 [ -166 [ -166 | -200 | -035 | 012 | -0.77 [ -0.58 | 0.97 | -002 | -062 | -262 [ -507 | -394 | -7.30 | -370 | -7.00 [ -560 [ -5.03
Directivity [dB] 373 | 376 [ 380 [ 390 | 395 | 481 | 450 [ 394 [ 497 | 571 | 548 | 571 [ 547 [ 539 | 615 | 463 | 495 | 610 [ 537 [ 495

Minimum Gain [dB] | -13.64 | -13.20 | -12.80 | -1221 | -12.22 | -16.64 | -16.35 | -14.05 | -20.77 [ -20.61 | -17.77 | -22.96 | -27.97 [ -25.91 | -25.69 | -2050 [ -19.53 | -20.94 | -2250 | -20.61

Test Condition FS
Antenna Type

[Average Efficiency | -6.72 4B 21.27 %

- 7-1-8 2" BLE
1 2 3 4 5 6 7 8 © 10 11
Frequency [MHz] 2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
Efficiency [dB] -11.31 | -10.85 | -10.50 | -10.06 -9.60 -9.27 -9.42 -9.68 -10.11 -9.91 -10.10
Efficiency [%] 7.4 8.2 8.9 9.9 11.0 11.8 11.4 10.8 9.8 10.2 9.8
TRGy [dB] -18.51 | -18.14 | -17.84 | -17.34 | -16.84 | -16.43 | -16.46 | -16.68 | -16.95 | -16.70 | -16.94

GaiNg pome [dB]| -11.30 | -10.98 | -10.74 | -10.32 | -10.00 | -9.51 | -9.72 | -9.93 | -10.36 | -10.01 | -10.35
Gaing e [dB]] -33.42 | -34.85 | -35.37 | -36.90 | -36.42 | -36.11 | -32.94 | -33.05 | -32.73 | -33.07 | -36.45
TRG, [dB] 1222 | -11.74 | -11.38 | -10.96 | -10.51 | -10.20 | -10.38 | -10.65 | -11.12 | -10.93 | -11.11
Gaing, peax [dB]] 649 | 611 | 578 | 538 | -495 | -465 | -490 | 515 | -554 | -536 | -5.49
Gaing y, [dB]| -30.64 | -30.41 | -29.77 | -28.87 | -28.09 | -27.40 | -27.42 | -28.08 | -30.73 | -31.08 | -36.05

UHRG [dB] -14.59 -14.06 -13.65 -13.17 -12.68 -12.33 -12.48 -12.73 -13.16 -12.92 -13.07
UHRG/TRG [%] 47.0 a47.7 48.3 48.9 49.2 49.4 49.5 49.6 49.6 50.0 50.4

H-Plane -22.22 -21.71 -21.32 -20.83 -20.48 -20.28 -20.45 -20.67 -21.14 -20.81 -21.21
El-Plane, AVG [dB] -15.48 -15.09 -14.70 -14.18 -13.61 -13.13 -13.13 -13.31 -13.63 -13.34 -13.53
E2-Plane, AVG [dB] -19.96 -19.55 -19.28 -18.86 -18.45 -18.20 -18.44 -18.77 -19.13 -19.02 -19.21
Peak Gain [dB] -6.43 -6.05 -5.70 -5.29 -4.86 -4.57 -4.81 -5.06 -5.46 -5.28 -5.41
Directivity [dB] 4.87 4.80 4.79 4.77 4.74 4.71 4.61 4.62 4.65 4.63 4.69

Minimum Gain [dB] -23.20 -22.52 -22.09 -21.68 -20.76 -19.88 -19.68 -19.57 -20.36 -19.35 -19.72
Test Condition FS

Antenna Type

|Average Efficiency | -10.03 dB 9.92 %
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7-2 Radiation Pattern

- 7-2-1. Antenna 0 - LB/MB/HB TRx/UHB DRx

-16.31dB

-0.524B

<894MHz> <1710MHz> <1920MHz>

-15.64dB

-22.36d8

¥ -23.20dB

-2 69dB

37548
<2300MHz> <3300MHz> <4400MHz>

- 7-2-2. Antenna 1 - GPS L5/UHB TRx

-19.31d8
N

-3.85d8
<1175MHz> <3400MHz> <4400MHz>
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- 7-2-3. Antenna 2 - LB DRx/HB DM/UHB/PMRx

-12.9348

-18.55dB
-24.75dB

<894MHz> <2400MHz> <3800MHz>

- 7-2-4. Antenna 3 -MB/HB/DRx

-16.494B

<1880MHz> <2400MHz>

- 7-2-5. Antenna 4 - HB PM/UHB/DMRx

-12.23dB

0.63dB
-31.56d8

<2400MHz> <3300MHz> <4400MHz>
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- 7-2-6 Antenna 5 — RFID/WiFi(WiFi 6E)

-13.86dB z

7 -15.65dB

-2.94dB

<5500MHz>

=AB-aldE -19.82dB

<6270MHz> <6875MHz>

- 7-2-7 Antenna 6 — GPS L1/WiFi(WiFi-6E)

-13.20dB z

-17.77dB

-0.02dB

<2450MHz> <5500MHz>

-20.94dB

<6270MHz> <6875MHz>
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- 7-2-8 2" BLE

-19.684B
-

<2450MHz>
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