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‘
Rapidtek since 2006/12 M LEENREEENED

(OVER 15 YEARS OF EXCELLENCE) : : : TAWWTAUWAN LEC SATELLITE INDUSTRY ALLIANCE

v Employees - 70, R&D 25, PhD 3 (est 90 by end of 2022) ’
v Location.- New Taipei City, Taiwan : PENRF"
v Partnership - USA / Malaysia/ Israel / Vietnam "

- Antenna array product and measurement system development ready for production in 2021
. - Jain the Satellite Taiwan Team and O-RAN Alliance in 2020, applying to join OPEN RF.

- 186 km of RF cable delivered in 2020 '
- World’s first 5G FR2 NB online test system
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Bl Advanced RF RD Center (ARR
STTEGISRAEE L)

: 5G-NR FR1&FR2 Products Design
A Satellite Communication Products Design
9 Other CustomiZed Design '

/N ' -
[AiV F Test Solution
ENDE DRSS
DC to 110GHz Application
RF UP/Down Converter (WiFi6E, Ka, Ku)

Shielding Box, Switch Matrix, Accessories /3
etc.

[C]- Automation
HENML
Servo Motor

Controller
Switch/Relay .
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[C] case study for Starlink UT v2




gase study for Spa.ceX UT,%; ' ‘
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~ « Dimensions: 19" x 12" (50 x 30 cm)
» Weight (with cable): 9.2 lbs (4.2 kg)
e Height: 24" (61 cm)
» Mast diameter: 1.3" (3.4 cm)
« Operating Temperature: -22°F to +122°F (-30°C to +50°C)
e Qutdoor use - IP54 rated

« |EEE 802.1a/b/g/n/ac standards

e Dual band 2.4GHz and 5GHz

* 3x3, MU-MIMO

» WPA2 and WPA3 security

» Operating Temperature: -22°F to +122°F (-30°C to +50°C) @
« |P54 rated (water resistant), configured for indoor use

« Ethernet adapter available in Shop
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Case study for SpaceX UT /2

Starlink RECTANGLE Teardown Details - Working on- trlmmlng Rectangle dlSh to make a low-power panel

1. reference CLK circuit : _
.2. baseband unit . Baseband processor
3. POE '
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' \
c‘S'carlink RECTANGLE Teardown Details - Working on trimming Rectangle dish to make a low-power panel.
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- Overall antenna elements: 1024 .




Antenna feeding structure

ECTANGLE Teardown Details- Working on trimming Rectan&#€ dish to make a low-power panel.
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Dumbbell slot Feedifig structure
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a2 Comparison between 2" and 3 U

7.3 kg A 4.2 kg

~100 W DC power <50 W DC power
Heatsink needed w/o heatsink
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[D] design challenge of phased array antenna for LEO
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Design challenge of phased array antenga for LEOG
*  Antenna design is difficult to achieve wigeband requL t -
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Design challenge of phased array antenrga for LECS®
* Array Iatfice is highly depended on thefcan angle red .
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Rectangular lattice
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Triangular lattice
grating lobe




Design challenge of phased array anterga for 0%«

Gain control

/

Ideal Phase/Gain Control

Phase control

Set gam

Digital control

Set phase

Digital control

Ideal case for amp/phase control

ical Phase/Gain Control

‘Gain control

Phase control

Digital control

Digital control

Set gam

Set phase

Correct
gain?

~ Bctual case for amghbhase control

Amplitude

Magnitude of TX (GNLS)
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Nu wer TX chain
Phase of TX (GNLS)
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— 1 Calibration

2 Caltratsons
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1 Caltratvon

2 A

10 )
Number RX chain
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Product spec. for Tx/Rx. single panel array
* EIRP: >34 dBW

 G/T:>7 dB/k

* Beam switching time: <0.5 mS"

* DC power consumption: <150 W
- UC/BC embedded

- Po?ization: RHCP for Rx, LHCP for T
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562 RF Test Solution for Antenna ray
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Tx scan'attern @14.25 GHz
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) Shielding box design for Iarg: array cali
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Multi-element calibration for MP station

Single element calibration procedure

(K)2.92mm=+4

E |||||

‘ (k)2,92mm=4
ol T ]

A(17,17)

A(25,25) .

32 x 32 array antenna

Elevation (deg)‘




Antenna performance measurement capabilities
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Manufacture |
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