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BOARD 
Making the 4089 do useful things 

ONE OF THE NICEST THINGS ABOUT DE­

signing logic circuits is that 
they're, well, so logical. All you 
need do is figure out what you 
want the circuit to do, work out a 
flow chart or block diagram of the 
unit, find the parts, and that's that. 

Well, to be truthful about it, 
there's a bit more to it than that (as 
we all know), but the creative work 
can all be done on paper. Once the 
circuit has been breadboarded, 
there are always certain minor 
technical problems to be taken 
care of-like the unit doesn't 
work. But that's circuit hacking, 
not circuit design. 

Anybody who's been following 
our discussion on rate multipliers 
and has breadboarded the circuit 
we worked out last time, 
should've found the 4089 to be 
really simple to use. 

In our last discussion of rate 
multipliers, we left out part of the 
circuit-the display-because, as 
previously stated, you can use any 
counter arrangement that you're 
familiar with. All you need is a cir­
cuit that's able to count and dis­
play the number of digits you 
expect to see in your answer. 

This month we'll add the display 
circuitry and also take a look at 
what must be done to make our 
circuit do useful things. We'll be­
gin our discussion with the display 
circuit. 

(/) The display 
S:2 
z Before we get into our discus-
~ sion, here's a little advice that can 
0 save you plenty of trouble in the 
~ long run. One of the best habits to w 
0 get into when designing is to keep 
o a notebook containing schematics 
~ of often-used circuits. (The "De-
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signer's Notebook" is a good ex­
ample of the type of circuits you 
should keep handy.) Remember 
Grossblatt's 15th law: Never trust 
your memory! 

A counter-display combination 
is used almost as often as a clock 
circuit and, therefore, is a natural 
addition to your files. With that 
out of the way, let's get to it! 

In the example we used for the 
circuit last time around, we were 
multiplying 14 times 67. That 
means we'll need 3 digits (to dis­
play 938). Since we'll be counting 
three digits and using CMOS log­
ic, the 4553 decade counter/multi­
plexer is a good choice. We will 
couple it to a standard 4511 de­
coder driver. 
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Figure 1 shows the pinouts for 
both those IC's. You should be fa­
miliar with the 4511 (Fig.1-a) since 
we used it to drive the displays in 
the keyboard encoder we de­
signed about a year or so ago (Feb­
ruary, March, and April, 1983). It's a 
"plain vanilla" decoder/driver for 
common-cathode displays. 

The 4553 (Fig. 1-b) is a main­
stream device that has all the cir­
cuitry needed to count up to 999 
on board, as well as the multiplex­
ing logic to directly handle three 
digits. The IC also contains three 
cascaded synchronous-counters 
whose outputs time-share pins 5, 
6, 7, and 9. 

The individual digits are turned 
on by using the three DISPLAY-EN­

ABLE pins (1, 2, and 15). The RESET, 

LATCH-ENABLE, and CHIP-ENABLE pins 
are self explanatory (they're the 
same as similar controls found on 
other IC's). Pins 3 and 4 are the 
external-world connections for 
the timing capacitor used by the 
on-board, low-frequency multi­
plexing oscillator. 

Although you may find the 4553 
a bit on the expensive side-usu­
ally about three or four dollars by 
mail order-it's a good choice be­
cause takes the place of a whole 
handful of IC's. The savings in 
board complexity, power con­
sumption, and bench time make it 
more than worth the extra cost. 

Figure 2 is the schematic for the 
display portion of the rate-multi­
plier demonstration circuit we 
started last month. Because the 
parts count is low, designing a 
printed circuit board for it is a 
snap. (You should be able to fit 
everything on a small, single-sided 
board.) 



B.y coupling tre circuit in Fig. 2 
to the on~ we worked out last . 
month, yo~'l! have yourself a com­
plete demonstrator for a ra~e mul­
tiplier. Admittedly, lqst month's 
circuit isn't the most useful circuit 
in the world , since it's hard-wired 
to multiply two p'articular numbers 
together. But we'll talk about how 
to make it a little more yersatile in a 
littl~ bit. 

We've alr~ady seen how easy it 
i~ to do multiplication, but what 
about division? Well, beli~v~ it or 
nof, adapting our ciq:::ui~ to do divi­
s·ion is simple. 6ut first, let's go 
through a quick run down on the 
theory b~hin~ doing multiplica­
tion . The r~te multiplier takes a.n 
input clock and gives· l!S two dif­
ferent kinds of outp~ts-the base 
rate and 't~e multipli~d rate. 

The relcttior petween the two is 
controlled by a 4-bit word 
(number)" p'resented to the IC's 
data or weighted inputs. The rn~l­
tipjied rate wil! be equal to the 
product of the base rate and the 
binary word. As mentioned in pre­
viou$ qiscussions, doing multi­
pli~ation is really just successive 
addition. We keep track of the 
base-rate pulses and count the 
rnultipli~d-rat~ pulses. 

Whe'l we continue, we wjll take 
a look at what steps we have to 
follow to get the device to perform 
qivision. R-E 

"People will think we came here to 
watch television." 
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