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In-Vehicle Infotainment System 

Source: NVIDIA Website 

In-vehicle infotainment is a integration of hardware devices to provide audio, visual 

entertainment and automotive navigation system. 
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NVIDIA’s VCM (Visual Computing Module) 

Size: 85mm X 85mm  Size: 42.5mm x 42.5mm 

Source: NVIDIA Website 

Smaller size (75% area reduction) 

Higher electrical performance 

Lower cost 

Wider adoption  
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VCM MCM Package Introduction 

Heat Spreader  

Memory Package TIM (Thermal Interface Material) 

Application Processor 

Top View Cross Sectional View 

Substrate 

42.5mm x 42.5mm FCBGA with lid, 1208  Balls 

Integrated with AP, memory, flash, thermal sensor and passives 

Heat-spreader with pedestal design 

Standard substrate core and build up material 

 

Heat Spreader Pedestal  
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Assembly Process Flow 

Wafer Saw 

Die, Memory, Passive Attach 

Solder Reflow 

UF Dispense and Cure 

Lid Attach 

Solder Ball Attach 

Process Monitoring 

Automotive Requirement > 1.67 Cpk 



NVIDIA Confidential 
2014 MEPTEC Packaging Technology Symposium  

Lid Adhesion Strength  

Lid to Substrate Contact Area 

Lid Pull Test Set-up 

Lid Pull Test Result 

Lid Pull Adhesion 
Min: 187 Kg (RT), 179 Kg (HT) 

Max: 243 Kg (RT), 238 Kg (HT) 

Ave: 217 Kg (RT), 213 Kg (HT) 

Above spec, 145Kg (min) 

Cohesive failure 
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Lid Tilt and TIM BLT Control 

Technical Challenges 

Asymmetrical package floor plan 

Thinner flip chip die thickness than memory 

package 

TIM BLT requirement on flip chip die 

Special lid design  
 

Solutions 

Adhesive and TIM volume control  

Lid foot height control 

Lid pedestal height optimization 
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Lid Pedestal Height Optimization 

TIM BLT Lid Tilt 

Die 

Lid Pedestal 

Substrate 

Lid Foot 
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Leg 1 Leg 2 Leg 3 Leg 4 

PKG Corner 1  PKG Corner 2  PKG Corner 3 PKG Corner 4  

Adhesive Thickness 

TIM Thickness 
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Lid Ground for EMI Shielding  

Technical Challenges 

Poor adhesion of conductive materials 

Resistivity increase during package 

reliability test 

Lid ground pad design on substrate 
 

Solutions 

Optimize conductive material properties  

No significant R increase 

Good adhesion 

Select GND pad finish compatible with 

conductive material  

Lid ground pad design    

 

Electrically Connect Lid to Substrate 

Enlarge Lid/Substrate Contact Area 

(Maximize EMI performance)  

Possible Lid Come-off Issue 
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Conductive Material Evaluation 

A B C 

Volume Resistivity High Low Medium 

Tg (C) Medium Low High 

C.T.E (ppm) Low High Medium 

Resistivity Measurement Results Electrically Conductive Material Candidates 

No significant resistivity increase 

after T=0 and Precon 

High resistivity increase after HAST 

No correlation between initial material 

electrical resistivity and post package 

reliability test 

Material A 

Material B 

Material C 

T=0 Precon 

 L3A 
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AEC-Q100  

Automotive Electronics Council - Qualification 100 

     (Stress Test Qualification for Integrated Circuits) 
 

Purpose 

      To determine that a device is capable of passing the specified stress tests and    

      thus can be expected to give a certain level of quality/reliability in the automotive  

      application 
 

Definition of Part Operating Temperature Grade 

Grade 0: -40°C to +150°C 

Grade 1: -40°C to +125°C  

Grade 2: -40°C to +105°C  

Grade 3: -40°C to +85°C  

Grade 4:    0°C to +70°C 
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Example of AEC-Q100 Tests 

Source: www.aecouncil.com 
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Summary 

Package design was optimized to control warpage, lid adhesion, TIM 

BLT and lid tilt. Package materials were developed and evaluated to 

achieve high EMI performance 
 

Extended package reliability tests were performed to ensure reliability 

margin 
 

NVIDIA has successfully developed MCM package to meet automotive 

reliability requirements and electrical/thermal performances 




