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hello nobby,

time flies for both of us... but luckily we were both able to make
nice circuits and had fun in creating new things..

And of course the many nice memories together and even
thanks for the interim of my sun Wouter: he still talks about it !

enjoy your retirement in March !

michiel
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Data Rate Trend Toward 5G
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Shannon-Hartley Theorem Q iy
N N N e e mEn

C: Data Rate
S B: Bandwidth
C = Blog, (1 T N) S: Signal Power

NNV : Noise Power

N = kTB

S
= Bl 1+ —
C 0g- ( + kTB)

Wide Bandwidth and Low Noise are essential
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Wish List for 5G © LATes

® High Frequency(>20GHz)
oEasily Obtained Wide Bandwidth

®Device Noise Degradation

Improve Noise in High Frequency Low PN VCO
Low NF LNA
B Low Frequency (<6GHz) For mm-wave

oBetter Device Noise

®Narrow Bandwidth

Improve Bandwidth in Low Frequency Concurrent/
wideband LNA

21 Integrated Circuits Engineering Lab. 2025/7/14
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