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Explorar SOLUCIONES CIRCUITALES con tecnologias de silicio y de compuestos llI-V
para implementar modulos de transmision-recepciéon (TRM), elementos esenciales en el
disefo de phased-arrays, sistemas electrénicos fundamentales en comunicaciones (5G,

6G, MIMO masivo...) y en los sistemas AESA (Active Electronically Scanned Array)

= Disefno de ASICs con tecnologias llI-Vy CMOS

= Desarrollo y optimizacion de metodologias y herramientas de heterointegracion

@ }'\\U,p(;n ologs.upme.es/cat edr l,)(f’\‘.p ® cated (a,chip,upm,imd(a



LINEAS DE INVESTIGACION

UNIVERSIDAD ~
POLITECNICA —_ INDRA

DE MADRID

POLITECNICA

Catedra UPM - Indra en Microelectrénica




POLITECNICA

DE MADRID

Cétedra UPM - Indra en Microelectrénica

Target I: Wideband digital tile
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* Design of ASICs using llI-V and/or CMOS
* Development of methodologies and tools for heterointegration

Digital Tile Architecture
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= RF & Digital tiles. Different technologies: lll-V (GaN, GaAs, InP) and Si

Thermal management
Scaling

Heterointegration via interposers: 3D or 2.5 tiles
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High Density Interconnects
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Target II:

2.5D & 3D
Heterogeneous
Integration on CMOS
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Target Il : CMOS THz Camera

* Design of ASICs CMOS
Development of methodologies and tools for heterointegration
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Target Il : CMOS THz Camera (option 1)

radiation - 4x4THz sensor pixels.
- Face must be upwards.
- Interconnects (~33 TSV):
- x16Vg
- x16 0uf]
- x1Gnd
- (DC pads for testing at
the periphery)

TSVs Tncident Top (~1x1 mm):
DC pad

Bottom (~1x1 mm or larger):
4 x 4 readout.

4x4 biasing.

Face or back upwards?

Readout - 1/0 (bondings or bumps?)
+ - xVvdd
Biasing - xGnd

- x16 data out
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Target Il : CMOS THz Camera (option 1)

Technology: 2.5D Integration

Advantages:
* Shorter connections
* Lower power

Die-0
€3 (€3 € €y 03 C) €3 €3 €3 €

Interposer (e.g. CoWoS)
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Disadvantages

* Standardization

* Complex circuits

* Harder to integrate

Die-0

eHINeNaNeNaNS
Fanout Organic Interposer (e.g.. FOCoS-B) Silicon Bridge

0000000000000 000000000000000CO(¢

Advanced packaging options
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Target Il : CMOS THz Camera (option 1)

Standarization: UCle

Die-to-Die Adapter

PHY Logic

Sideband

Electrical/AFE

Sideband FW-CLK
(x2)

UClebasic module
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Target Il : CMOS THz Camera (option 1)

Standarization: UCle

Advantages:
* Smaller footprint
* Shorter interconnects

Disadvantages

* Heatdissipation

* Structural stress (CTE)
* Cost

3D integrated system
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Diseno y test de circuitos
integrados fotdnicos

Disefo y test de
microprocesadores de
arquitectura abierta

Biblioteca de PICs Biblioteca de
Primitivas de diseno microproc.
integrado foténico RISCV

Interfaces
estandar
chiplet

Diseno y test de Cl de senal
mixta y RF. Heterointegracion

Prototipo modulo

TEM tras
heterointegracion

. L)

Requisitos Carnctertzacs
Dispositivos arac e'{'zgc'g.’;
GaN parﬁ RF encapsulaao sl

Biblioteca
chiplets RFy
sefnal mixta para
heterointegracion

Fabricacién y caracterizacion de materiales y dispositivos para microelectrénica
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