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Topics for today:

Memory
A final note on integrated circuits

Regqisters

A register is a circuit which stores
multiple bits of information.

It can be implemented as a set of parallel
flip-flops with a common clock line.

An 8-bit register constructed from single-bit flip-flops.
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4-Bit Synchronous Counter Using JK Flip-Flops

* Abinary counter is T e e— 3,
another example of a ]

sequential circuit.

+ The low-order bit is T
complemented at each x
clock pulse.

« Whenever it changes |_: Lt
from O to 1, the next bit
is complemented, and b o
so on through the other J_-— < <|_>D7
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— Logic diagram for a 4 x
l "= 3 memory. Each row is
) one of the four 3-bit
words. A read or write
operation always reads
L or writes a complete
word.
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RAM

* “Random access memory”
* Misleading name

— “Read/Write memory” would be
more accurate

* Volatile
» Many alternative technologies

ROM

* “Read only memory”
» Data inserted at manufacture

* Improvements
* PROM
+ EPROM
+ EEPROM

 Flash memory

A comparison of various memory types.

Byte

Type Category Erasure art::ahle Volatile Typical use
SRAM Read/write | Electrical Yos Yes Level 2 cache
DRAM Readfwrite | Electrical Yes fes Main memaory {old)
SDRAM | Readfwrite | Electrical Yes fes Main memaory (new)
ROM Read-only | Mot possible| Mo No Large-volume appli
PROM Read-only | Mot possible| Mo No Small-volume equipment
EPROM | Read-mostly UV light Mo No Device prototyping
EEPROM)| Read-mostly Electrical Yes No Device prototyping
Flash Readiwrite | Electrical Mo No Film for digital camera
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Integrated circuits

The digital circuits we have studied can
be created by wiring together individual
gates (as in lab), or built as one solid
device, called an integrated circuit (also
called an “IC”, or simply a “chip”).

Integrated circuits can be roughly
classified by their sizes.

Integrated circuits

 SSI — Small-scale integration
~ 10 gates per chip

* MSI — Medium-scale integration
~ 100 gates per chip

+ LSI - Large-scale integration
~ 10,000 gates per chip

» VLSI — Very large-scale integration
~ 100,000 gates per chip




