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More CMOS and some BipolarMore CMOS and some Bipolar

LECTURE 24

• revisiting the DRAM

• CMOS camera

• BJT logic

• ECL

• high-frequency performance comparison
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Sec. 15.2 Writing and Reading a ONEWriting and Reading a ONE

WRITE:

Plate at VDD/2

Drive BIT to VDD

Raise VWord to VDD+VT

What does VS become?

What does Vst become?

READ:

Plate at VDD/2

Pre-charge VBit to VDD/2

Float VBit

Enable word line

Sense VBit

What does VBit become?

Does VS change?
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Sec. 15.2 Writing and Reading a ZEROWriting and Reading a ZERO

WRITE:

Plate at VDD/2

Drive BIT to 0.

Enable word line (VGS=VDD).

What does VS become?

What does Vst become?

READ:

Plate at VDD/2

Pre-charge VBit to VDD/2

Float VBit

Enable word line

Sense VBit

What does VBit become?

Does VS change? Why is this memory called “Dynamic”?
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BitBit--line voltage changes during READline voltage changes during READ
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What’s the point of Vplate?

www.ece.ucsb.edu/bears/class/ece224a/Lecture12dram.ppt
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Sec. 15.2 DRAMDRAM--capacitor evolutioncapacitor evolution
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BJT Logic BJT Logic 
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Switching OFF from saturation:
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Switching OFF from active:
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BJT equivalent circuit (large signal) BJT equivalent circuit (large signal) Sec. 13.2

Simplify and rotate



9
Sec. 13.2 Why switching from saturation is slow Why switching from saturation is slow 

• Remove VBE

• Depletion layers widen

• Holes flow OUT of base

• i.e., IB is reversed

• n(0) and n(WB) decrease 
as Vj's decrease

• But dn/dx stays same

• So IC stays same

• Until n(WB) = n0
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Basics of ECL, a nonBasics of ECL, a non--saturating logic saturating logic 

• R’s and biases chosen so that Q’s 
never saturate.

• Differential logic, so only a small 
swing in vi needed for switching.

• ∴ECL is very fast.

= GND

VEE = - 5V

What are the drawbacks?
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Secs. 
14.4-14.7 ffTT and and ffmaxmax: HBT : HBT vsvs. MOS . MOS 

What are the corresponding expressions for MOSFETs?

Which is “better”, HBT or MOSFET?


