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imec scalable phased array technology enabling multi-Gbps 
communication

lOW COSt lOW POWer 
60GHz SOlUtiOnS	

KeY FeatUreS

Currently several standardization eff orts 
are already completed and new eff orts 
are being launched for high datarate 
communication in the unlicensed band 
around 60GHz (ieee 802.15.3c, WiGig, 
ieee802.11ad). Given the interest for future 
mass-market consumer applications that 
would operate at mm-wave frequencies, 
it is required that the communication 
hardware is cheap, with a low power 
consumption and a small form factor. 
imec’s 60GHz research aims to develop 
highly-integrated, low-cost and low-
power solutions compliant with the 
standards providing multi-gigabit 
wireless connectivity among displays, 
PC’s, consumer electronics and handheld/
battery operated devices.

60GHz SYSteM MOdelinG 

a complete signal processing model 
for both Single Carrier and Multi-Carrier 
physical layer processing has been 
developed. it includes solutions for 
synchronization, channel estimation, 
equalization, tracking and detection and 
is capable of compensating rF front-
end non-idealities. a complementary 
innovative beamforming algorithm results 
in high performance even in multi-path 
environments.
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imec scalable phased array transceiver technology

01
imec’s 40nm low power adC with speed of 2.2Gs/s, 5enOB
and 2.6mW power consumption

02
imec’s 40nm analog low pass fi lter with bandwidth above 
1.76GHz and power consumption of 25mW
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60GHz digital CMOS zero-IF 
transceiver 

Zero-IF architecture advantages
 Low area, lower complexity, low cost
 More flexibility

    -  frequency planning
    -  channel bonding (different/tunable   

   LPF): towards >10Gbits/s
 Combined with versatile IQ 
compensation

Imec’s single-chip 60GHz phased array 
radio technology using 40nm digital CMOS 
optimally benefits from the high transition 
frequency offered by deep submicron 
scaling. The imec technology can be 
deployed for 60GHz communication over 
short distances (typically 1m or 3m) or for 
more demanding applications requiring 
communication over larger distances 
(typically 10m). To enable this scalability, 
the receiver and transmitter technology 
is modular in the number of antenna 
paths and contains digital control to 
make trade-offs between performance 
(communication distance and data 
rate) and power consumption. The imec 
transceiver is digitally tunable over a 
frequency range of 57-66GHz. By using 
beamforming with a phased antenna array 
approach, it overcomes the high losses 
present at 60GHz frequencies. 

The scalable transceiver builds on 
imec state-of-the-art millimeter-wave 
transceiver sub-systems such as: 

 Phased Locked Loops (PLL) with very 
large tuning range (above 10GHz) and 
low power consumption (below 70mW)

 	Compact and low power LO distribution 
circuitry

 	Power Amplifiers (PA) and Power 
Pre-Amplifiers (PPA) with area around 
400µmx200µm

 	Low Noise Amplifiers (LNA) with 
only 6dB Noise figure, 12mW power 
consumption and very low form factor 
(150µmx150µm)

 	Up and down conversion mixers
 	Analog to Digital Convertors (ADC) 
with speeds around 2.5Gs/s, 5 Effective 
Number Of Bits (ENOB), only 2.6mW 
power consumption and area around 
400µmx300µm

 	Analog baseband circuits with 
bandwidths above 1.76 GHz

60 GHz antenna and antenna 
interface solutions and 
demonstrators

Imec is developing beamforming antenna 
and antenna interface solutions for 60GHz. 
Different technologies are evaluated to 
explore the optimal cost/power/area trade-
off: thin film technology, medium grade PCB 
technology, high grade PCB technology, 
Low Temperature Ceramic Co-fired (LTCC) 
technology. 60 GHz modules are realized 
using these technologies integrating the 
imec phased array IC’s and antenna arrays.
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Imec antenna arrays 

06
Antenna measurement set-up 
(in collaboration with KUL/Telemic)

05
Radiation pattern of antenna array
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