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3D Heterogeneous Integration: Common Heterogeneous Integration and IP Reuse Strategies (CHIPS)

Machine Learning Systems Smart Antenna Systems
e Large-scale compute e Mixed-signal
e Large memory capacity  Heterogeneous integration

Heterogeneous Chiplets, Flexible Integration

Chiplets Substrates
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Chiplet and Substrate Prototype Design

180 nm Passive Silicon
Interposers

16 nm CMQOS AIB Test Chip
with Micro and Core Bumps

Monolithic Integration Board-Level Integration
o Soft IP reuse  Hard IP reuse |

 High design effort, high risk  Heterogeneous integration
e Cost prohibitive  Low performance
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One reticle: 12 substrate footprints
- 4 for side-by-side integration
- 8 for testing AIB turbo

. 15T sl
-‘I I LALE L b l“‘ ll} i
@@ @@, 1
AN @ raE G LEst
: 1! 7- ,'_'. 4'.-§_e.‘”-"‘." ; ! p A "n -r—.:—“l'-"‘“..‘."':".:"
1 ot g et i | HERHHH S St
sl CC I {0 ) sHllrafaletalalalelololatarslalaTalslatolnte]s]ol:
SRCC dCOF | Hupiooooet i
s | IO} IO RO 51 elelelelsls = -
L il A L - '
27 . 1‘ Ll -

alafaléfe]
elslslsls
ol ?
(8!

13

g P -fddbfit"
i ik »a ' Fa s I ”
i L] 25 U 5__'0 ‘ .,.J? .“ Ab{
e { _"z‘ I " ! ._j‘w 5
It v ! i ,I" : | i1 ".‘ \ 3 T_. R .1\'
" ‘T \.-\ PN D QO

200mm CMOS wafers

Potential Impacts

e [P reuse: >80%
 Heterogeneous integration
* NRE reduction: >70%
 Time reduction: >70%

L Performance: >100%

This research was developed with funding from the Defense Advanced Research Projects Agency (DARPA). The
views, opinions and/or findings expressed are those of the author and should not be interpreted as representing

Benefits:
e Hard IP reuse
e Lower effort, risk, & cost
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