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Span of 3D Integration 

CMOS 3D CMOS 3D 

Analog 

Flash 

DRAM 

DRAM 

CPU 

Analog 

Flash 

DRAM 

DRAM 

CPU 

3D Through Via Chip Stack   

100,000,000s/sqmm 
Transistor to Transistor 

Á    Ultimate goal 

 

1s/sqmm 
Peripheral I/O 

Á Flash, DRAM 

Á CMOS Sensors   

Tezzaron 

 3D-ICs 
100-1,000,000/sqmm 

1000-10M Interconnects/device 

Packaging Wafer Fab 

IBM IBM/Samsung 
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10um TSV 

20um Pitch 

TSV Pitch Í Area ÷ Number of TSVs 

ÅTSV pitch issue example 
ï1024 bit busses require a lot of space with larger TSVs 

ïThey connect to the heart and most dense area of processing elements 

ïThe 45nm bus pitch is ~100nm; TSV pitch is >100x greater 

ïThe big TSV pitch means TOF errors and at least 3 repeater stages 
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TSV Pitch Í Area ÷ Number of TSVs 

ÅTSV pitch issue example 
ï1024 bit busses require a lot of space with larger TSVs 

ïThey connect to the heart and most dense area of processing elements 

ïThe 45nm bus pitch is ~100nm; TSV pitch is >100x greater 

ïThe big TSV pitch means TOF errors and at least 3 repeater stages 
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1024 bit bus 

Single layer 

interconnect 

1um TSV 

2um Pitch 
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3D Interconnect Characteristics 

SuperContactTM  

I  

200mm 

Via First, FEOL 

SuperContactTM 

III  

200mm 

Via First, FEOL 

SuperContactTM  

IV 

200mm 

Via First, FEOL 

Interposer 

TSV 

Bond Points Die to 

Wafer 

Size 

L X W X D 

Material 

1.2 m X 1.2 m  

X 6.0m 

W in Bulk 

0.85 m X 0.85 m  

X 10m 

W in Bulk 

0.60 m X 0.60 m   

X 2m 

W in SOI 

10 m X 10 m 

X 100 m  

Cu 

1.7 m X 1.7 m 

Cu 

3 m X 3 m 

Cu 

Minimum 

Pitch 

<2.5 m 1.75 m 1.2 m 30/120 m 2.4 m 5 m 

Feedthrough 

Capacitance 

2-3fF 3fF 0.2fF 250fF << <25fF 

Series 

Resistance 

<1.5 W <3 W <1.75 W <0.5 W < < 
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Small fine grain TSVs are fundamental to 3D enablement 
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R8051/Memory 

5X Performance 
1/10th Power 
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