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FIG.l

in mind for its use in general.
Now, th ere's no sing le circuit

you can design that w ill teach you
everything about all types of mem
ory. And even if we limit our dis
cussion to RAM, we 'll find that
looking at one type won't teach us
everything we need to know.
(We've already seen that there's a
bi g difference between the static
and dynamic types .) So that you
may become familiar with the fun
damentals, let's start off with static
RAM . When we 're done, we 'l l see
that on ly a f ew addit ions and
changes have to be made to ac
commodate dynamic RAM.
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ing pecu liarit ies that can screw
things up under what would seem
to be the most ordinary of circum
stances . Therefore, it is best to
know a litt le something about a
component before you begi n
using it.

The best way to learn abou t any
electronic component is to pick
up a few and do a little experi 
menting, or bui ld a demonstration
circu it. Now here is that more true
than when des ign ing memory
based circu its . Using a demonstra
t ion circu it lets you learn to safely
use a particu lar memory, and see
what req ui rements have to be kept
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EVERYONE KNOW S THAT THERE 'S A

world of difference between theo-
. ry and practice in electron ics. As
we've seen time and time again ,
what works pe rfectly we ll on pa
per tends to blow up perfect ly well
on the breadboard . I can't te ll you
how many times I've help lessly sat
back and watched acres of silicon
" real estate" go up in smoke at the
speed of light!

One way to avoid blowing up
expensive or even inexpensive
components is to be really fam iliar
with the eccentricities of the de
vice . That applies to everything in
your des ign and not on ly lC's.
Switches, relays, batteries, and
even lowly resistors have operat-
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innards is shown in Figure 2, but
it 's no substitute for a data sheet.
The timi ng diagrams and such that
are found on da ta sheets are
absolute ly invaluable when yo u' re
using memory lC's. You can bu ild
a demo nst rat io n circuit w it hout
them, bu t you ' ll learn a lot mo re if
you have them in fr ont of yo u
w hi le you work. (Thin k of it as a
poor man's substitute fo r an os-
cil loscop e.) ,

The first step in designi ng the
demonstration circuit o r any other
circu it , for that matter, is to have a
perfectl y clear idea in your mind -of
exactly w hat you want th e circui t to
do. That means we f irst must list all
design cr iteria, 'and then d raw a
block diagram of th e Ci rcuit. O nce
that's done, we can actu ally begin
the breadboardi ng. The design cr i
teria for our circuit are:
• Keyboard entry of data and ad
dress
• Switch control of read and write
. ' Random read and write opera-
tions .
• Displ ay of address. idata in, and
data out .
• Automat ic keyb oard sequenc 
in g of address and data '
• Keyb oard controlof ':111memo ry
funct ions and mod es
A block diagram of. a cir cuit th at
m eet s tho se require m e nt s is
shown in Fig. 3.

The f i rst thing we need is a way
to gene rate a binary code fro m a
keyboard. That's exact ly w hat we ' ll
take care of next t im e. R-E
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TABLE 1
AMI-55101 (any suffix)
HARRI5-6561
HITACHI-435101
INTEL- 5101
NAnONAL--74~orNMC6551

MOTOROLA--145101
NEe-5101
RCA-MW55101 or CDP1822 (any

suffix)
555-5101
5YNERTEX-5101
T05H IBA-5101
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Static RAM
Fo r o ur discussion we' l l be

using the 5~01 256 x4 RAM. There
are severa l advantages to using
that IC : It 's cheap, (under $3 mai l
o rder), w idely avai lab le , CMOS ,
and features a low-power data- re
tention mode so a battery can be
used to back up stored data.

Several manufacturers make the
5101 and altho ugh there are minor
diffe rences between them , any
one you can get your hands on wi ll
be fine for our purposes. Table 1 is
a l ist i ng of severa l p in-for-p in
equivalents of th e 5101 . The varia
tions in the IC usually have to do
w ith th ings like maximum operat
ing-voltage, access ti me, and the
like. If we keep the supply at 5
vo lts and are will ing to live with a
450-nanosecond access time, we
can forget abo ut the differences
altogether.

Figure 1 shows the pinout of th e
. 5101 . A block diagram of .the lC's
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