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Inside an iPhone7

Top side of Electronics Computation

CPU + RAM: Apple A10 Fusion APL1W24 SoC
+ Samsung 2 GB RAM

Bottom side of Electronics Computation

.......

Hynix 32GB Flash  Murata WiFI/
Bluetooth Module

Qualcomm RF
Transceiver



MOSFET Scaling

Gordon Moore’s Original Paper (1965)

Log,( ) of# of transistors per die
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Transistor count

Microprocessor Transistor Counts 1971-2011 & Moore's Law

“smallest size transistor...a gate oxide thickness

of Snm, a substrate doping concentration of 4 X

107 cm- and a channel length...0.15um.” -

Hoeneisen & Mead 1972
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Digital Computing Approach
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Kurzwell: Increasing Exponential Improvement

Moore's Law

The Fifth Paradigm Logavithmic Plot
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Brain Computation

Digital Computation: >10000x IBM Sequoia
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Revolutionary Ultra-Efficient Computation

o/
e.s Power Efficiency Scaling

- 10MMAC(/s)/W —— 1st DSPs (1978 - 1981)
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