Digital Integrated Circuits — EECS 312
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advantages?

o Why is it difficult to economically put DRAM on the same die as
a processor?

o Why are decoders and MUXs used in memory arrays?
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Memory array structures

Final project building blocks NOR ROM schematic
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Memory array structures Memory array structures

NOR ROM layout NOR ROM layout

I Polysilicon Il Polysilicon

B Metall B Metall

I Diffusion I Diffusion

I Metal1 on Diffusion I Metal1 on Diffusion

Program using active layer. Program using contacts.
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Memory array structures Memory array structures

NAND ROM schematic NAND ROM layout

Cell (81 x 74)
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B Metall on Diffusion

Program using metal layer.
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Dynamic random access memory
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Program using implants.
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Dynamic random emory Dynamic random access memory

DRAM side view

WL Write 1 Read 1

Cell Plate Si

Capacitor Insul 1 Refilling Poly

Storage Node

Si Substrate

2nd Field Oxide

Write: Csis charged or discharged by asserting WL and BL.
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Dynamic random access memory Dynamic random access memory

Differential sense amplifier Latch sense amplifier
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Useful for DRAM.
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Dynamic rando
Homework

Charge pump Homework, deadlines, and schedule

Vo 2 Vi

E & o 2 December, Thursday: Midterm exam.
M1 °

7 December, Tuesday: Logical effort.

Vpp2 V-
CLK >: A | B / 027 T o 9 December, Thursday: Wrap-up and review.
Coump 3 o 10 December, Friday: Final project due (will post on 24

November).

o Any time: Review homework problems will be marked, but not

Cload T V:"’ad i graded (will post by 10 December).
oV o 20 December, Monday: Final exam.
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Special topic: Novel materials in digital integrated circuits

Jiayi, Heesung, and Michael.



