SOI Circuits

Bob Ulicki
April 2010

inaustry
4/28/2010 © copyright 2010— SOI Consortium 1 hS'OI consortium

SOI Circuits




SOl Circuits Topic Agenda

» The “famous” Floating Body!

" Body Ties

» The History Effect & it’s Impact

» SOI SRAM Circuits

" SRAM “pass” Transistors

" The “Analog” part of SRAMs

" SRAMSs and Noise (SNM)

» The “Self Heating” Issue

* 1/0 Circuit Issues: Body Ties, ESD, Latchup,
Self Heating, “DeCaps”
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The “Floating” Body
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Two “Floating Bodies”™

Partmlly Depleted SOI

\ n-body | \f

common back gate, BG Depletion regions

Red dotted lines create an “inverter”
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SOI MOS Symbols
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Body “Ties”

Body Tie to “source “ or ground

P Bulk n-channel

n-channel CMOS transistor

* Body Ties make the tank larger

" Bigger tank adds parasitic capacitance

» Potentially larger leakage currents to “biased” body
" Bias voltage drops from tie to area under channel
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Body “Ties” (“Biasing” Options)
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Body “Ties”

Body Tie to “source “ or ground

P Blllk n-channel

n-channel CMOS transistor

* Body Ties make the tank larger

* Bigger tank adds parasitic capacitance

* Potentially larger leakage currents to “biased” body
" Bias voltage drops from tie to area under channel
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SOl MOS Symbols
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Two “Floating Bodies”™

Partzally Depleted SOI
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common back gate, BG Depletion regions

Red dotted lines create an “inverter”
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SOl MOS Symbols
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Body “Ties”

Body Tie to “source “ or ground

P Blllk n-channel

n-channel CMOS transistor

" Body Ties make the tank larger

* Bigger tank adds parasitic capacitance

* Potentially larger leakage currents to “biased” body
" Bias voltage drops from tie to area under channel
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Body “Ties” (“Biasing” Options)
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Body “Tie” Alternatives

n-channel CMOS transistor
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