2021.12.21

RA-N2112-32

APPROVAL SHEET

MODEL : TuffTalk-

New
Antenna layout

Review Consent Approval

Messrs. SENA Technology Co.,Ltd

RadiNa Co. ,Ltd

N
. TEL: +82-2-463-0373
adiNa FAX: +82-2-463-0374



\\\ PRODUCT APPROVAL SHEET GRSN21126MT22
adiMNa | MODEL NAME TUFFTALK-NEW REV. 1.0 Page |2/10
g

Table of contents

1. Revision History

2. Product Information

2.1 General Features

2.2 Electrical Specifications
3. Pattern Specifications

4. Matching Network

5. Electrical Characteristics
5.1 VSWR
5.2 Smith Chart
5.3 3D-PLOT
5.4 2D-GAIN

6. Passive Measurement

7. Measurement Process

RADINA. Co.,LTD




N
2

PRODUCT APPROVAL SHEET

GRSN21126MT22

MODEL NAME TUFFTALK-NEW

REV. 1.0 Page

3/10

1.Revision History

NO.

Before

After

Reason

Date

10

11

12

13

RADINA. Co.,LTD




\\\ PRODUCT APPROVAL SHEET GRSNZ21126MT22
I? adiNa MODEL NAME TUFFTALK-NEW REV. 1.0 Page |4/10
2.Product Information
2.1 General Features
PART NUMBER GradiANT

ANTENNA TYPE

PCB Pattern Antenna

APPLICATIONS

Bluetooth

2.2 Electrical Specifications

Frequency Rangel (TX)

2400MHZz~2485MHz

Frequency Rangel (RX)

2400MHz~2485MHz

IMPEDANCE o0 Q
2400MHz 2485MHz
X
31 31
V.S.W.R
2400MHz 2485MHz
RX
31 31

RADIATION PATTERN

Omni-directional

POLARIZATION

Linear

RADINA. Co.,

LTD
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3.Pattern Specifications

4, Matching Network

Capacitor value can be changed depending on different situation

1.5nH

Signal
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5. Electrical Characterristics

5.1 VSWR
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5.3 3D-PLOTs

-13.36dB
5.4  2D-GAIN
4 . N
2-D Gain(H, E1, E2)
10
e H
0
A2 -
S N
O -20
E2
-30
— TRG
-40 L L L
0 60 120 180 240 300
\ Angle, deg )
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6. Passive Measurement

| 1 2 3 4 5 6 7 8 9 10
Frequency(MHz) 2400 | 2405 | 2410 | 2415 | 2420 | 2425 | 2430 | 2435 | 2440 | 2445
Efficiency(dB) 521 | 528 | 515 | -5.02 | -5.14 | -505 | -5.08 | -4.98 | -4.79 | -4.68
Efficiency(%) 30.10 | 29.68 | 30.57 | 31.45 | 30.62 | 31.26 | 31.05 | 31.79 | 33.20 | 34.01
TRG(dB) 521 | 528 | 515 | -5.02 | -514 | -505 | -5.08 | -4.98 | -4.79 | -4.68
TRGrheta(dB) 863 | 862 | 844 | 838 | -862 | -868 | -853 | -836 | -8.28 | -8.19
TRGeni(dB) 785 | 798 | 790 | -7.71 | 773 | 752 | -769 | -765 | -7.37 | -7.25
UHRG(dB) 845 | 863 | 838 | 823 | -832 | -812 | -813 | -815 | -7.86 | -7.76
UHRG/TRG(%) 4752 | 46.18 | 4751 | 47.76 | 48.06 | 49.28 | 49.57 | 48.11 | 49.26 | 49.28
H-Plane -11.72 | -11.78 | -11.45 | -11.13 | -11.26 | -11.18 | -10.85 | -10.67 | -10.48 | -10.44
E1-Plane, AVG(dB) 949 | 970 | 921 | 915 | -964 | -973 | -968 | -9.43 | -9.44 | -9.23
E2-Plane, AVG(dB) 722 | 747 | 751 | -738 | 769 | -7.78 | -769 | -747 | -7.30 | -7.04
Peak Gain(dB) 007 | -017 | -012 | 017 | 020 | 009 | 007 | 044 | 020 | 032
Directivity(dB) 515 | 511 | 503 | 520 | 534 | 514 | 514 | 542 | 499 | 5.01
Minimum Gain(dB) -13.44 | -12.65 | -13.06 | -12.11 | -12.30 | -12.58 | -12.76 | -14.00 | -13.99 | -13.36

‘ 11 12 13 14 15 16 17 18 19 20
Frequency(MHz) 2450 | 2455 | 2460 | 2465 | 2470 | 2475 | 2480 | 2485 | 2490 | 2497
Efficiency(dB) 483 | -468 | -441 | -450 | -463 | -457 | -474 | 510 | -5.08 | -5.07
Efficiency(%) 32.85 | 34.04 | 36.25 | 3550 | 34.45 | 34.89 | 3356 | 30.89 | 31.07 | 31.08
TRG(dB) 483 | -468 | -441 | -450 | -463 | -457 | -474 | 510 | -5.08 | -5.07
TRGrheta(dB) 823 | -804 | -781 | -793 | -8.01 | -795 | -8.30 | -859 | -851 | -8.61
TRGpni(dB) 749 | -737 | -706 | -713 | -730 | -725 | -727 | -768 | -7.70 | -7.62
UHRG(dB) 800 | -786 | -748 | -760 | -7.73 | -764 | -776 | 811 | -8.17 | -8.19
UHRG/TRG(%) 48.30 | 48.10 | 49.34 | 48.98 | 49.00 | 49.32 | 49.91 | 50.00 | 49.03 | 48.79
H-Plane -10.88 | -10.54 | -10.11 | -10.29 | -10.33 | -10.10 | -10.55 | -10.68 | -10.54 | -10.33
E1-Plane, AVG(dB) 887 | 876 | -839 | -835 | -8.39 | -851 | -9.04 | -951 | -9.43 | -9.84
E2-Plane, AVG(dB) 693 | -672 | -649 | -654 | -659 | -6.46 | -668 | -6.85 | -6.62 | -6.59
Peak Gain(dB) 006 | 004 | 043 | 053 | -029 | -040 | 022 | -064 | -073 | -052
Directivity(dB) 478 | 472 | 484 | 503 | 434 | 417 | 496 | 446 | 434 | 456
Minimum Gain(dB) -13.16 | -12.33 | -12.24 | -12.18 | -11.85 | -12.19 | -12.62 | -11.95 | -11.64 | -10.97

Average Efficiency -4.89dBi, 32.41%

Peak Gain 0.53d8Bi,

RADINA. Co.,LTD
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7. Measurement Process
7.1 SWR / Return loss

Set Condition
Network Agilent 8753ES
Analyzer
Cable Semi-ridid (40mm, 60mm)
Test
condition
7.2 Gain

Antenna gain i1s measured in the anechoic chamber of this company.

Anechoic Chamber for Antenna Gain Measurement

RADINA. Co.,LTD
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7.3 Gain test block diagram

Active test Sysetm

- TRP, NHPRP,UHRP

- TIS, NHPIS, UHIS

- Relative Sensitivity

Test Set(8960, Agilent)

Anechoic Chamber
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