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End Markets Drive Package Functional Density

Digital Convergence
and Mobility
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Projected Growth for SIP
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Design Challenges...

« High-level system integration on silicon driving pin count over 1,000 pins.
« Complexities with managing, placing and optimizing I/O’s.
* Pad Limited Die leading to Staggered 1/O and Area Array I/O placement
» Flip-Chip Design Requirements
— Bump Placement and Assignment
— Complex RDL routing.

— Escape/Break-out routing on package
« High speed digital I/O’s (SerDes, PCle, etc.).

 Package and PCB interconnect needs to be accurately modeled and simulated.
» Power Delivery planning across IC, Package and PCB
» Die attachment choices need to be considered

« Minimizing Package cost.
* Optimizing signal assignment to reduce layer count.

» Custom designed packages driving overall product cost up.
» Package requirements can no longer be an afterthought.

MUST evaluate product concepts early and accurately !
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SIP Co-design Flow Overview

« |C/Package Co-design
« PCB/Package Co-design
 Multiple die in a package
— Side by side
— Stacked die  System Connectivity Manager o >

/

PCB Package IC
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1O File/MPS/TCL
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Package / PCB Co-design with SCM

SiP Layout SiP SCM PCB SCM(ASA) Allegro
: 3. Build Physical : Irl Create Design : . Import XML for 9. Optimize
i SiP ﬂ_i 2. Export to Sip : package interface package using
S i i Layout . Connect package swaps
b 4 to PCB design
L Export to Allegro
| 4. Import SiP e
: 5. Export co-design
i XML - . Import Allegro
L board to update
L e . package to net
i 15. Fix DRCs created |l 12. Import XML ! assignment
by reassignment. ! '13. Verify Physical ' . Export XML

16. Address i Ball Assignments
reassignments in | 14. Export to SiP
|OP if desired | Layout

i 17. Import SiP
: 18. Continue co-
i design process
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Flow by Functions:

System
Connectivity

VSIC Model
IO Floorplan

SiP Substrate
Floor Plan

Electrical
Verification

Substrate
Routing

System Connectivity Management
Table based design entry
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Flow by Functions:  system Level Interconnect Modeling

Transmitting
IO buffer

System

l . on chip
P

Connectivity

B

Receiving
I/O buffer
on chip

VSIC Model

1O Floorplan BT
on chip .;- : : on chip

SiP Substrate
Floor Plan

package package
PIn pin
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Verification

transmitter buffer- bump- package pin- Package bump-  receiver
buffer  bump package package pin pin—bump  buffer buffer
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Flow by Functions: Pre-Layout Analysis
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Flow by Functions: 10 Floor Planning Optimization

|O Planner Ul SiP Substrate (Primary Ul)
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FE-I/O Planner Data Flow
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Flow by Functions:

Connectivity

VSIC Model
IO Floorplan

SiP Substrate
Floor Plan

Electrical
Verification

Substrate
Routing
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Flow by Functions: Electrical Verification
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Automated 3D Model Extraction for Sl analysis
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Flow by Functions: Substrate Routing
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System

Connectivity
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SiP Substrate
Floor Plan

Electrical
Verification

3D physical design: die stacks, wirebond, complex v la structures
Substrate routing: Iterative BGA breakouts, route f easibility
Substrate RF circuit layout: pcell macro’s for embedded passiv e elements, static

Routing rulers
DFM: soldermask, etchback, degassing, etch spreadin g
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Demo Storyboard

DRAM-Wbond
'Controller-Wbond ‘
\

...........................

& 2 fixed off-shelf devices, 1 assembled CSP package

@ Creation, import, authoring and validation of a top-level
SIP netlist

® Rapid SIP prototyping
Co-design between SiP and PCB
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