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Quantum 5G Smart Antenna

Part No:
KHA16.24C

Description:

Quantum 28GHz 5G Smart Antenna Subsystem

Features:

Patent Pending Design

5GNR26.5¢ 29.5Ghz Smart Antenna
16 Antenna Elements

Datasheet

H-Pol and Yol Portdor Dual Linear Performance
Dimensions86.5 x 97 x 22.4mm

CE éertified

RoHS & REACH Compliant
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1 Introduction

The Taoglas Quantum, KHA16.24C is a 2D antenna array with integrated beamformer RFICs to provide full
amplitude and phase control across the 16 elements comprising the array. This active array is integrated into
a multilayer PCB that contains the RFIQ$ Hh antenna elements; layers provided for power optimization

and thermal control, digital control, and RF feed lines all in the footprint of 53x84 mm. The array has separate
H and Yool ports for dual linear performance. The array scans along both azmdtblevation axes. The

array is designed to operate from 26.5 to 29.5 GHz, making this ideal for 5G applications.

Designed for use in 5G millimetwave systems, the KHA.16.24C, and can be interfaced with a customer
supplied transceiver and basebandseawblies for home, enterprise, and-boilding applications. The
provided SPI interface allows direct access to the beamformer chipsets to control the device configuration.
The antenna has up to 2 GHz impedance bandwidth which gives upwards of 2Gbptedatédich is well

suited for fixed and mobile broadband capacity hungry Next Generation Networks.

The provided SPI interface allows direct accesshéo beamformerchipses to control the device
configuration. The antenna has tp2 GHz impedance bandwidth which gives upwards of 2Gbps data rates
which is well suited for fixed and mobile broadband capacity hungry Next Generation Networks. The
KHA16.24CGeatures higher than@dB cross pol rejection making it less susceptible to interference from
undesired signals. The antenna can be directly connected using standard 2.92mm connectors

TheKHA16.24@sesfour KaBand 5Geamformerchipsesthat supports four Tx/Rx radiatingeeientseach
includes all requisite beam steering controls Sesit phase and gain control, and operates in half duplex
fashion to enable a single antenna to support both Tx and Rx operation. Phased arrays &tatinaut

beam) can direct or modify theradiation beam through varying the relative phase and amplitude of each
element (or groups of elements) in the array. The variable phase delay enables steeerigeam. The RF
signal from the radio is input into a Tx/Rx module. In the TX/Rx md@ulRR signal is divided by-vdy RF
splitter. Each output of the splitter is then connected to a RF path comprising phase shifter, amplifier and
low-pass filter.
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A command line interface is included to allow the -aedr to adjust beam steering angldsansmit or
receive modes, adjust amplitude and/or phase per channel in the beam formers, etc.

Requirement

Value

Comments

Freguency Range

26.5t0 29.5 GHz

Gain over field of view 15 dBi, Gain to be met over scan angles along
major axes

Peak gain at Boresight 17 dBi,

Polarization Dual Linear

Azimuth Scan Range +45°

Elevation Scan Range +30°

Cross Pol Isolation -20d8 Goal of -25 dB is targeted

EIRP 47 dBm

Return Loss g8dB Over frequency and scan range

Array form factor

4 x 4 element
configuration

Tablel: Requirements

Sub-system interface

Baseband

Beamformer Array

Interface requirements:

RF: single coaxial connector

SPI: 3, 4 wire 5PI

Power: DC

SPE20-8-057-C

1
1
]
Radio Modem 1
RF ; RF
SPL — SPIL
Power Power

KHA16.24C Array

- 16 antenna elements
- 4 Beamformer RFICs
- digital, power, RF

- voltage regulator, processor

1. RF connectors service both H and V-pol
2. Beam steering commands provided over
SPI interface from Modem/Baseband
3. DC supply voltage with maximum 30W power requirement

Figure 1Subsystem Interface
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KHA16.24C Array

ke Aatemnc 8
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Vi 4

Beamformer 2

HTefRx ¥V Te/Rx

Stripline Combiner H=Pol ssma connector

Stripline Combiner V—Po

| | L]
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W Te/Rx  H Tw/Rx

Beamformer 3
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1

VTk/Rx  H Tx/Rx |—

Beamformer 4

Figure2: Beamformer Configuratio
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Temp
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C

FourelementDualpol. TX/RX with Independent Polarization Beam Directions
High-Power, Higtefficiency SOl CMOS Power Amplifiers

Stateof-the-art LowNoise Amplifiers and Leloss T/R Switching

Ultraslow Transmit and ReceiMode Power Consumption

6-bit full-360° Phasg&hifting and GdB-step16dBrange Variable Gain in Each Path
Fully calibrated for Gain/Phase Matching Across ICs

Extensive Owhip Temperature and Power Sensing

On-chip Gain Control for Temperature Compensation

High-Speed SPI with Large @hip Beam TablStorage

WaferLevel ChigScale Package (WLCSP) compatible witkclost PCB manufacturing
Support for Larg&cale Arrays through Multiple Gléigdressing Modes

=4 =4 =8 -8 -8 -8 _9_-9_°9_-9_-°

Figure3: Beamformer RFIC Characteristics
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16-element array

RF connectors

Digital connector

Power connector
Figure4: Array Configuration

Transceiver .
8 dBm nominal

(VNA or signal
generator for KHA16.24C
array test)
2.92mm connector
L female [ ]
Processor | 2x8 connector
(laptop for 2mm
LD, I samtec_tmm-108-01-xx-d
—————
Power
Supply 2x5.5mm power jack connector
PJ-037AH-SMT-TR
7to10V
3.4A max

Figure5: Configuration for Array Test or Integration
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Specifications

9f SOUNROI ¢

FrequencyBand 26.5t029.5 GHz
Peak Gain (dBi) Varies from 14 to 2dBi
Max VSWR <<.2:1
Radiation Properties Steered directional beam
Polarization DuatLinear
CrossPol Isolation -25dB
Impedance pm
Current Consumptiol 3.4AMax

aSOKLF yAOI ¢

Dimension 86.5* 97* 224 mm
Material Multi-layer PCB
Termindion Ag (environmental Pb freepolder Pad
EVB Connector 2.9mmFemale
Weight 10g
Temperature Range -40°C to 85°C
Humidity Non-condensing 65°C 95% RH
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3. Antenna Characteristics

KHA16.24C

Return Loss (dB)
G
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47 Radiation Patterns /
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