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Three Possible RF TX/TR Systems tenn

RF Amplifier
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RF System Components
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Active (Transistor) DC

Output characteristics
MmHEMT

2 x 50um gate width

50nm T-gate
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.OW power operation mode < 600uW
/ds 0.3 to 0.6V

/gs -0.8V i
ds = 0.8mA - 1.15mA
>ate leakage current <1 pA

)C power consumption could be reduce further by reducing device physical size

Crnonklilosd Noarssrsssfirnes




Transfer characteristics 200 e 0.3V t0 1V in 04V stops

MHEMT 1000~ Lppdbdddiiin

2 X 50um gate width §800 .;333547?33f“*::jfff;iiffzfzz.

50nm T-gate éeoo LT e
> 400 Y

Vds 0.3V to 1.0V in 0.1 steps 200 |
Vgs =0Vto-1.0Vin-0.1Vsteps o

_.ow power operation mode < 600uW
/ds 0.3 to 0.6V
/gs < -0.8V —
ds = 0.8mA - 1.15mA

'ransconductance (gm) ~ 310ms/mm




RF Performance 40 T T T T T 11T
Gain DB(|H[2,1]|)
mHEMT 0 B907_2x50 vd0.6v Vg-0.8V
2 x 50Mm gate wi dth = De_embedded model
50nm T-gate )
g S0 S
Vds 0.6 V * \fT ~ 60GHz
Vgs=-0.8V 10 .
The device showed 0 T ""y — T
i i 1 10 100 1000
Exceptionally high RF Frequency (GHz)
performance of _
f; ~60GHz 4

at Low power operatlon mode < GOOHW

Higher Operating Frequencies ~ 25GHz TX/TR is possible
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Noise Figure e Tt
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Low power operation mode ~ 600uW

xceptionally low noise < 1.3 dB up to 26GHz

igh Associated Gain performance of 7.3dB and better up to 26GHz




Capacitors
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Using Novel 5nm thick SiN MIM capacitors, Capacitance increased by 13 fold

REDUCE CIRCUIT SIZE - LOSS




Passive Components

Inductors

Build a Library model

Investigate Inductor Q

- Spiral

- Square

- different geometry

What are the steps

Layout design

EM Modelling
Fabrication

Measurements

Extract modelling
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Designed Subsystems MMICs

2.45 GHz MMIC Oscillator %
201 DB(|S[1,1]])
MHEMT 15 2.45 GHZ
Gate Length = 50-nm T-gate 10 |
5ate width = 2x50 um 5
/ds = 0.6V o - :
/gs =- 0.8V 5 |
d=1.15mA 0.5 Frzod?jency (GHz) 20.5 26

DC power consumption ~ 600uW

Chip size 2.3x1.2mm
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.45 GHz MMIC Amplifier

ingle Stage

NnHEMT

5ate Length = 50 nm T-gate
sate width = 2x50 um

/ds = 0.6V
fgs = - 0.8V
d =1.15mA

)C power consumption ~ 600uW
5ain ~ 9dB

eturn Loss < -8dB

solation < - 27dB

>hip size 1.25x1.2mm
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Designed Smmx5mm TX/TR System MMICs
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" WE have Investigated three Possible RF TX/TR Systems

 Active devices been Develop.
* Very Low DC Power . Consumption
* High Gain '
« Excellent RF Performance at low power mode ft ~ 60GHz
 Low Noise Figure

 Compact Capacitors using very thin (5nm) SiN Dielectric SiN
Inductors Equivalent Circuit models is required (for lower frequency operation)

- MMIC subsystems been Designed
 LNA and Oscillator ~DC Power Consumption ~ 600W

MMIC been Designed
* Chip size ~ 2.5mm x 2.5mm, with low power consumption

« Higher Frequency ~20GHz System should be considered
- Easier antenna integration
» Allow different design methodology




