Clock Frequency Scaling Trends
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History

ENIAC, 100 kHz, 1946
Intel 8080, 2MHz, 1974
IBM PC, 4.77 MHz, 1981
Intel P5 Pentium, 100MHz, 1995 i
Tntel Pentium 4, 3 GHz, 2002 |
IBMZECE D 556 e 2002
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Constraints

b POWC]’: COHSU.I’I]pthI] 180nm 130nm OOnm €S5nm  45nm

8 subthreshold Leakage

= O Gate Induced Drain Leakage (GIDL)
Junction Reverse Bias Leakage
B Gate Leakage (Direct Tunneling)

* Current Leakage

* Overheating

* Scaling of Transistors




Solutions

= Device Manager E‘E‘g

File Action View Help

* Hyperthreading .

> g IDE ATA/ATAPI controllers L
5 Imaging devices -2
2= Keyboards 2t D
¥ Mice and other pointing devices
3 Modems
W Monitors
¥ Network adapters
|3 Other devices
B Processors
i 2 Intel(R) Core(TM) i7-2630QM CPU @ 2.00GHz
2 Intel(R) Core(TM) i7-2630QM CPU @ 2.00GHz

. :
o O e rclo Ckln B ntel(R) Core(TM) i7-2630QM CPU @ 2.00GHz
i/- B Intel(R) Core(TM) i7-2630QM CPU @ 2.00GHZ

* Multicore Architecture

m

D Intel(R) Core(TM) i7-2630QM CPU @ 2.00GHz

I Intel(R) Core(TM) i7-2630QM CPU @ 200GHzZ

2 Intel(R) Core(TM) i7-2630QM CPU @ 200GHz
3 Intel(R) Core(TM) i7-2630QM CPU @ 2.00GHz
> &)

* Dynamic Frequency Scaling| &z

> @ Universal Serial Bus controllers m

* Fabrication Processes




