Small contacts, high currents, short pulses



Problem

e Device pad sizes and pitch decrease
e Device voltages decrease

e Device power decreases



Objective

e Provide insight into contact behavior

e Point out potential design improvements
e Explore impact of power delivery network



Approach

e Examine contact thermal response via
coupled electrical-thermal simulation

e Select a specific short pulse condition
(electrical pulse length = 10% of
thermal time constant) since longer
pulses approach DC behavior



Geometry



Boundary conditions




R=Ro*(1+alpha*(T-To))

ki=k300*(T1/300)*alpha*T
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Pulse current parameters

e Pulse length vs. Time constant
e Duty cycle
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Duty cycle dependence of Tr




Material options

Improvements should be available from
engineered materials:



Design options

Improvements should be available from
geometry:



Examples

Engineered materials More bulk at hot spot
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DC and pulse temperature distributions

The presence of additional mass delays heating
up of the center portion



What about the impact of ever
improving power delivery networks?

e Low series resistance
e More capacitors near device under test (DUT)
e On-board regulators



PDN schematic example
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Current pulse from a short circuit at DUT




Conclusions

e Contact material and shape can have a
significant impact on pulse current handling

capabilities.

e Simulations have to be set up and monitored
very carefully in order not to overlook
divergences

e Energy storage in bypass capacitors near the
contacts does not appear to be a major concern



