
Electronic Medical Device Development: 

Package-on-Package (PoP) Benefits Compact Design

John Koon
jkoon@eminc.com

2-9-2011
Anaheim



Express Manufacturing Inc. (EMI)

• Nearly 30 years 
• Headquarter in Santa Ana, CA
• Production in USA and China.
• Consignment and TURNKEY EMS
• ISO 9001:2008 and ISO 13485 (Medical 

Devices) certified



Speaker

• John Koon
– Authored USB Technology and Market 

Reports and technical articles 
– Over 20 years of senior management of 

product development and marketing



Overview

• Manufacturing Process
– Requirements for smaller packaging
– 01005

• Applications in medical products
• Process management

– Local vs. Offshore Manufacturing
– Product Launch



Design Trend

• More wireless
• Tele-health
• Modular
• Smaller (0201, 01005)
• SOC
• Low power
• Energy conservation



Package on Package



Compact design of
medical devices benefits

• Patient home care using devices 
– portable blood pressure monitors 

– vital-sign monitoring devices

• Hospital care
– smaller bench-top sonogram machines can 

be brought bedside to care
– eliminating the need to transport patients 



Compact solutions

• Surface Mount Technology (SMT) 
equipment,
– components as small as 0.2 mm x 0.4 mm 

(spec. 01005) 
– multi-layer PCBs
– components to be mounted on both sides. 

• Package-on-Package (PoP), 
– more technological features
– stack up components



How It Works

• PoP technology vertically stacks a discrete 
controller and memory Ball Grid Array 
(BGA) components. 

• Multi-Chip Packages to be integrated
• This will allow the components to stack up
• like a high-rise building
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Two assembly approaches



One pass

• Places the controller, such as the OMAP, on the PCB 
with proper solder paste in place. 

• Then the proper solder paste is applied to the memory 
component. 

• The Fuji SMT machine AIM will automatically pick the 
memory component and place it on top of the controller. 

• The pitch distance between BGA ranges from 0.35mm to 
1mm

• Absolute precision of placement is required. 
• PCBA will go through reflow soldering with one pass



Two pass

• Conventional approach will first solder stack the 
memory to the OMAP then go through the reflow 
as a component. 

• When the stacking process is completed the 
SMT machine will place the stacked memory 
and OMAP on the PCBA then go through a 
second reflow process. 

• The two pass approach requires the controller 
and memory chips to be exposed to the reflow 
heat twice. 

• EMI opts for the one-pass approach for better 
efficiency.



The Challenges



The Big Picture



Manufacturing Trend

• Cost reduction
• Finding the right solution

– Local
– Offshore

– Right size, right fit

• More cooperation



Cost Management

• Total Cost Management
– Labor cost. 
– Materials costs. 

• Quality (handoff)
• Logistics Management and Support

– Lead time.
– Volume, shipment, custom and warehousing.

• Post-sales support.
• Communication



Conclusions

• Design (modular, compact, wireless, 
quality) and hand-off

• Manufacturing (design with quality, cost 
control, compact) and market change

• Optimization
• Customization
• Cooperation



Electronic Medical Device Development: 

Package-on-Package (PoP) Benefits Compact Design

John Koon
2-9-2011
Anaheim



Electronic Medical Device Development: 

Package-on-Package (PoP) Benefits Compact Design

John Koon
jkoon@eminc.com

2-9-2011
Anaheim


