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Systems by Heterogeneous Integration 
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ESiP 

ñEfficient Silicon 

Multi-Chip System-in-Package Integration  

ï  

Reliability, Failure Analysis and Testò 

Workshop 

Heterogeneous 3D integration considered by 
the perspective of reliability studied in the 

European projects e - BRAINS and ESiP  
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e- BRAINS/ESiP  
 

 

Challenges of Active Medical 

Implants  

 

renzo.dalmolin@sorin.com    
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AIMD devices 

Å Current Portfolio 

Å Future 

Å Multisite pacing leads 

ÅLeadless PM 



IC Device 1 (Technology 1)

MetallisationSystem 1

IC Device 2 (Technology 2) with TSV

MetallisationSystem 2

IC Device 2 (Technology 2) with TSV

MetallisationSystem 2Metallisation

MEMS/NEMS Device 

possibly with TSV

Cap -Chip (Wafer)

MEMS/NEMS Device 

possibly with TSV

Cap -Chip (Wafer)

MEMS/NEMS Device 

possibly with TSV

Cap -Chip (Wafer)

e-BRAINS

01/10/12  4  01/10/12  

Smart Systems in AIMD 

Monitoring Patient Parameters 

Hemodynamic sensing for 

cardiac resynchronization 

Accelerometer and body 

impedance measurement 

for auto-calibration of 

pacing rate 
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Requirements of AIMD 

ÅUltra-Low power consumption 

ÅLong adoption time of technologies due to clinical studies 

and approval from Notified bodies 

ÅProven reliability 10 years or more 

ÅBiocompatibility 
 

Micro spring 

Pt/Ir Seismic mass 

Micro Electronic 

circuit 

Piezoceramic 

Transducer 
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Smart Systems in AIMD 

Wireless Communication 

Home Monitoring 

Body Area Network 
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SORIN CRM-3D PLUS 

Objectives 

Objectives 

ïRealization of a ñleadlessò pacemaker demonstrator  

ÅReduce the size by x 16 ( 8 cc Ą 0.5 cc) 

ÅEliminate the connecting leads 

 

 
 



IC Device 1 (Technology 1)

MetallisationSystem 1

IC Device 2 (Technology 2) with TSV

MetallisationSystem 2

IC Device 2 (Technology 2) with TSV

MetallisationSystem 2Metallisation

MEMS/NEMS Device 

possibly with TSV

Cap -Chip (Wafer)

MEMS/NEMS Device 

possibly with TSV

Cap -Chip (Wafer)

MEMS/NEMS Device 

possibly with TSV

Cap -Chip (Wafer)

e-BRAINS

01/10/12  8  01/10/12  

¸ First Mock-up : ( T2 release with batteries ) 
Q4-2012 

CAD Design 

Mock-up 20/07/2012 

Mock-up without : 

- Heart Fixation System 

- Electrodes for pacing 

LeadLess Pacemaker integration 
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Electronic 

module 3D+ 

¸ INTERNAL Capsule Design : ( T2 Mock-Up ) 
Q4-2012 

Feed Through connections 

KOVAR connections 

Power-pack batteries 

7.3 x 5.2 mm 
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Q4-2012 
¸ EXTERNAL Capsule Design : ( T2 Mock-Up ) 

Mock-up without : 

- Heart Fixation System 

- Electrodes for pacing 

Mock-up 20/07/2012 
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Q4-2012 
¸ EXTERNAL Capsule Design : ( T2 Mock-Up ) 

Mock-up 20/07/2012 
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3D PLUS module layers 

Dimensions : 2.3 x 5.2 x 7.3 mm  
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Spiralliance Panel Size & 

Package Outline 

A 

3D PLUS : Module Status 


