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THINK TANK 
By John J. Yacono 

The 
Bitgrabber 

Revisited 

Back in the December 
1990 issue of Popular 

Electronics, there was a 
project (which I designed) 
that generated a good 
deal of mail- luckily all of it 
was good. Many people 
came out with additions 
and modifications to the 
circuit. and since it is a very 
simple project. I though I'd 
present some of the mail 
here. 

The project was called 
the Bitgrabber, and it was a 
very simple (read that "be
ginner's') computer project. 
In fact. even if you've never 
built a computer-oriented 
circuit. you needn't hesitate 
to try assembling the 
Bitgrabber; as long as you 
wire it correctly, it will work. 
(In fact. one of this month's 
contributors reduced the 
project to a one-IC circuit!) 

What the Bitgrabber does 

is monitor the parallel
printer connector of an IBM 
compatible and waits to 
see a particular character 
coming out from there. The 
character it looks for is set 
by the user through some 
switches. When the user-set 
character matches the 
computer -generated 
character, the output of the 
Bitgrabber goes low. 

The Bitgrabber is as useful 
as it is simple. It can be 
used to troubleshoot paral
lel-printer cables and 
interfaces, or even serial 
cables. By using op
tocouplers, you can even 
use it to turn appliances in 
your house on and off at 
the command of your 
home computer. 

HOW IT WORKS 
Inside a computer, 

characters are represented 

Fig. 1. The Bitgrabber in its earliest incarnation. It's a springboard that mar.y ideas have sprung 
from. 

by 8-bit binary numbers. 
The number that represents 
each character can be 
taken off an ASCII or IBM 
character chart. which is 
contained in most comput
er books. When a computer 
sends a character to a par
allel printer, it sends all of 
the character's eight bits at 
once (i.e., in parallel). They 
exit the computer through 
pins 2- 9 on a DB-25 con
nector. 

The Bitgrabber circuit is 
shown in Fig. 1. The eight 
switches, S1-a-S1-h, are 
used to tell the Bitgrabber 
the pattern of the bits it is to 
look for. When the bit pat
tern from the computer 
matches the pattern of the 
switches, the Bitgrabber's 
output goes low. That's all 
there is to it. If you want a 
more in-depth explanation 
of the parallel-printer port 
or the operation of the 
Bitgrabber, see the De
cember 1990 issue of 
Popular Electronics. 

The Bitgrabber is really a 
springboard; a project that 
leaves it up to the builder to 
make it really useful. That's 
what many of you have 
done.' Let's take a look at 
some of the ideas that 
you've sent in (all of them 
will of course be rewarded 
with a Think Thank II book), 
and permit me to throw in 
a few curves of my own. 

THE ONE-CHIP 
BITGRABBER 

I have been an avid 
reader of Popular Elec
tronics for a number of 
years and although I nor
mally get a chance to read 
the magazine when it ar
rives, I just got around to 
reviewing the December 
1990 issue. 

The Bitgrabber article 
starting on page 33 is a 



P-0 ACTIVE HIGH OUT 

TO 6-YOLT WALL 
TRANSFORMER 

Fig. 2. One chip can replace all three of the chips in the old 
Bitgrabber. The trouble is getting the chip. 

very interesting article and 
could be used as a basic 
building block for numerous 
computer projects. How
ever, after a detailed 
inspection of the circuit I 
would like to suggest a sim
pler approach. 

The JC used in my circuit 
(see Fig. 2) is a 74LS688 8-
bit magnitude comparator. 
Amazingly enough, the 
functional blocks that make 
up the 7 4LS688 almost du
plicates the circuit shown in 
your article. The chip is es
pecially designed to 
accomplish exactly what 
the three chips in the 
Bitgrabber do. By placing 
the data from the comput-

FROM 
BITGRABBER 

01 
1N914 

R1 
lOK 

LED1 

SCRl 
ECG5401 

R2 
4.7K 

+5V 

Fig. 3 . A simple latching 
indicator can be made for the 
revised Bitgrabber (back in 
Fig. 2) withjustafew 
.components. 

er on the Q inputs and the 
user -selected data from the 
switches (S1-S8) on the P 
inputs. you'll get an active
high output on pin 19, if 
and only if. the two sets of 
data match. 

The greatest advantage 
to using this IC in the circuit 
is that it reduces the 
number of components. An 
added advantage, from my 
viewpoint. is that the output 
is an active high, which 
generally makes it easier to 
interface with other circuits. 
Also since the chip provides 
a chip-enable input (pin 1), 
it allows handshaking to be 
tested also. 

The additional circuit 
(shown in Fig. 3) can easily 
be added to latch onto the 
circuifs output. It eliminates 
having to repeatedly out
put a match to activate a 
slow test instrument (such as 
a multimeter). It is a very 
simple circuit that can be 
found in about all refer
ence books on SCR's. 1 

hope both circuits will be 
useful to someone. Keep up 
the good work with the 
magazine. 

-Bobby D. Smith. Lake 
Charles. LA 

Very. very well done! 

Earn Your B.S. Degree 
in 

ELECTRONICS 
or 

COMPUTERS 

By Studying at Home 
~rantham College of Engineering, 

now m our 41st year, is highly ex
perienced in "distance education"
teaching by correspondence-through 
printed materials, computer materials, 
fax, and phone. 

No commuting to class. Study at 
your own pace, while continuing on 
your present job. Learn from easy-to
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Our Computer B.S. Degree Pro
gram includes courses in BASI'C 
PAS CAL and C languages- as well a~ 
Assembly Language, MS DOS, CADD, 
Robotics, and much more. 

Our Electronics B.S. Degree Pro
gram includes courses in Solid-State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica
tions, Microwave Engr, and much more. 

An important part of being pre
pared to move up is holding the right 
college degree, and the absolutely neces
sary part is knowing your field . 
Grantham can help you both ways
to learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free, 1-800-955-2527 or 
see mailing address below. ' 

• 
Accredited by 

the Accrediting Commission of the 
National Home Study Council 

• 
GRANTHAM 

College of Engineering 
Grantham College Road 

Slidell, LA 70460 
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SPECIAL FROM ETT: 

I 

I 

I 

0 PCP101-PRACTICAL 
DIGITAL ELECTRONICS I 
HANDBOOK ... $9.95. In- I 
traduces digital circuits, 1 
logic gates, bistables and 
timers, as well as micro
processors, memory and 
inpuUoutput devices. Spe
cial section on digital test 
gear projects. 

D PCP102-INTRODUC
ING DIGITAL AUDIO ... 
$9.95 Shows what is in
volved in the digital part of 
audio signals, particularly 
in the newest devices such 
as CD, OAT and sampling. 
Bridges the gap of under
standing for the technician 
and enthusiast. 

D PCP103-PRACTICAL 
MIDI HANDBOOK ... 
$9.95. Covers all MIDI 
based equipment you can 
use- keyboards, drum 
machines, sequencers, 
effects units, mixers, 
drum pads and guitars. 
Also a section on comput
er music that covers soft
ware and more. 

0 PCP104-ELEC
TRONICS BUILD & 
LEARN, Second Edition 
... $9.95. You start by as
sembling a circuit demon
strator that is then used to 
build and investigate a va
riety of useful circuits in
cluding oscillators, multi
vibrators, bistables and 

D PCP105-MAKE 
MONEY FROM HOME RE
CORDING ... $10.00. Now 
that you've spent all that 
money on all that record
ing gear, wouldn't it be 
nice to get some of it 
back? Well here's the book 
that can show you how. 

i 

D P E
SIZERS FOR MUSICIANS 
.. . $10.00. All current 
popular forms of syn 
thesis explained; LA, ad
ditive, phase distortion, 
FM and sampling. Getthe 
sounds you want from 
your synth. Written es
pecially for musicians. 

MAIL TO: Electronic Technology Today, Inc. 
P.O. Box 240 
Massapequa Park, NY 11762-0240 

SHIPPING CHARGES IN USA AND CANADA 

I 

$0.01 to $5.00 ... $1 .50 $30.0'1 to 40.00 .. $5.501 
$5.01 to $10.00 .. $2.50 $40.01 to 50.00 .. $6.50 
$10.01 to 20.00 .. $3.50 $50.01 and above . $8.001 
$20.01 to 30.00 .. $4.50 I 
SORRY, No orders accepted outside of USA and 1 
Canada 1 
Total price of merchandise . . . . . $ 1 
Shipping (see chart) $ I 

Subtotal . $ ____ _ 
Sales Tax (NYS only) S I 
Total Enclosed . . . . . S I 

Name------------ I 
Address I 
City ___ state ___ Zip ___ I 

I ----------------

Those of you interested in 
building 1-chip Bitgrabbers 
will be happy to know that 
there is a whole family of 8-
bit magnitude com
parators. They include the 
active-low 7 4520, 7 4521, 
7 4522, and 7 4689, and the 
active-high 74518, and 
74519. (By the way, the 
7 4688 is actually an active
low chip.) 

So with all those chips out 
there, why did I use a more 
fragmented approach? 
Simple, it was hard for me 
to get those chips (even 
here in New York), so I de
signed the unit out of more 
commonly available stuff. A 
project won't be popular if 
people can't get the parts 
to build it. 

By the way, I really prefer 
active-low outputs on m 
circuits. The reasons for that 
are pretty strong. First of all, 
active-low outputs can op
erate optocouplers. 
Optocouplers can operate 
DC loads, rectified AC, and 
full-wave AC loads. All you 
need is an optocoup/er 
with the right output (tran
sistor, SCR, or Triac driver, 
respectively). 

Also by using an active
loweutput, you can inter
face the circuit with CMOS 
circuitry operating with a 
higher supply voltage. That's 
one reason why most out
puts on TTL devices are 
active low. 

By the way, the enable
input feature you men
tioned is an excellent 
improvement. Some output 
ports actually hold one or 
two of the eight data lines 
high when idle. Your circuit 
removes the chance of 
falsely detecting that idle 
data. 

BITGRABBER 
ADDITION 

Here's a simple addition 
to the Bitgrabber circuit 
from your December 1990 
issue (see Fig. 4). In order to 
increase the usability of the 
circuit, an LED-driving circuit 
is added to the output. The 

TO BITG RABBER 
OUTPUT 

+5V 

Fig . 4 . A monostable can be 
added to the Bitgrabber for 
easy visual detection of 
pulses. The duration of the 
output pulse can be adjusted 
using Rl. 

circuit eliminates the need 
for hooking up a scope to 
the Bitgrabber's output and 
thus allows quick, portable 
use of the device. 

In the circuit, the Bitgrab
ber's output drives half of a 
74LS123 monostable multi
vibrator, which produces an 
output pulse with a duration 
long enough to illuminate 
LED1. The circuit is triggered 
by the falling edge of the 
Bitgrabber's output. The 
pulse width can be ad
justed by varying R1. The 
values shown for R1 and C1 
allow a maximum pulse du
ration of up to 4.5 seconds. 
When the desired 
character is detected, the 
LED will light for the duration 
of the pulse from the 
74LS123. 

If that' character is de
tected again while the LED 
is still illuminated, the mono
stable is retriggered, 
prolonging the width of its 
output pulse. Thus, it is diffi
cult to determine the exact 
number of occurrences of 
a particular character if the 
character is detected often 
(i.e., more frequently than 
the pulse width will allow). 
The circuit is, therefore, only 
useful for detecting an oc
currence. of a specific 
character. 

- Brian Delsey, Hamilton, 
Ontario 



You deseNe a book for 
such a nice pulse stretcher. 

RELAY DRIVER 
I enjoy experimenting 

with transistors and other 
devices that allow you to 
control a high voltage with 
a low one. I built this circuit 
(see Fig. 5) awhile ago and 
forgot about it. I found it 
today and connected it to 
the Bitgrabber. The relay re
mains pulled in as long as 
the base of Q1 is held t:Jigh. 
Diode 01 protects the cir
cuit from the inductive kick
back produced by the coil 
of K1. Resistor R1 reduces 
the current flow out of the 
Bitgrabber and into the 
base of Q1 . Hope this gets 
me a Think Tank book. 

-Jon Caywood, Lynn
wood, WA 

Short and sweet. The 
reader should note that the 
printer port will have to 
output the selected 
character a couple of times 
to allow the relay (a pretty 
slow device) to deactivate. 

Your interest in power 
control is well deseNed; 
most of electronics is dedi
cated to that subject in one 
form or another. 

MY OWN CURVE 
At this point I'd like to 

throw in a twist of my own. 
By using SPOT center-off 
switches in place of the 
plain SPST units originally 
specified, you can set the 

~v E 
I 

Fig. 5. A simple interface 
circuit can be made so that 
the Bitgrabber can operate 
powerful devices. Power 
control is one of the most 
important topics in 
electronics and its study 
accounts for most of the 
components we have today. 

switches to a "don't-care" 
state, as well as to high and 
low. That will allow the unit 
to ignore the value of one 
or more of a character's bits 
if that bit is inconsequential. 

Take a look at Fig. 6 to 
see how that is accom
plished. In the figure, we 
only show the operation of 
one switch since they all 
function identically. As 
shown, the switch can be 
set in one of three positions: 
the "low" position, which 
ties an input of the xoR gate 
to ground; the "high" posi
tion, which aiiO!VS the gate 
input to float high via a 
pull-up resistor; or the "don't 
care" position, which ties 
the gate input to ifs corre-

TO ONE OF 
THE DATA 
PINS ON 
THE DB-25 
CONNECTOR 

DON'T 
CARE 

HIGHO 

LOW.t Sl 

TO ONE 
OF THE 

NAND-GATE 
INPUTS 

Fig. 6. The capability of the 
Bitgrabber can be greatly 
enhanced by using SPDT 
center-off switches. They 
allow the user to specify a 
"don't care" state for times 
when the value of a bit or 
two is unimportant. 

spending printer-port input. 
ensuring a match re
gardless of the port line's 
value. There is only one 
hitch to the modification: 
don't expect a Bitgrabber 
modified in this way to fit 
into a small case. 

In the future, if you im
prove upon a project that 
you've seen in this maga
zine, let me know. If I get 
enough letters on a par
ticular project, we can 
explore the possibilities to
gether. Write to Think Tank, 
Popular Electronics, 500-B 
Bi-County Blvd., Farm-
ingdale, NY 11735. • 

Protei Easytrax 2 ·· 
Outstanding value in Printed Circuit Board/CAD 

for your Macintosh and PC 
Protei Easytrax 2 is a new, low-cost design package fo r PC and 
Macintosh users that includes everything required to p roduce 

professional quality Printed Circuit Board artwork. 

Our easy-to-learn menu-driven design system hreaks the 'expert 
harrier' - you ' ll h e desig n ing in minut es, not h o urs. Ou r 
comprehensive tutorials guide you through the program's extensive 

features that take the tedium out of hoard layout. 

• Comprehensive library of Through-hole devices 

;:.:::,;:::;;;;::::..:::z......., • Gerher photoplotting and N/ C drill tapes 

• On-the-fly library components creation 

• Intelligent Pad to Pad autorouting 

• Switchahle Metric/ Imperial grid 

• Auto-panning 

• PostScript '" printing 

• Powerful user-ddinah le Macros 

• Independent print/ plot program 

• Multi-layer hoards of up to 32 X 32 inches. 

At Protei , we offer free technical support, 24 -hour BBS, and 30 -day 
money hack guarantee . Prices start at 

Free Evaluation Package 
Toll Free: 800-544-4186 

Protei Technology, Inc. 
50 Airport Parkway, Sanjose, CA 95110 
Tel: 408-437-7771 Fax: 408-437-4913 

CIRCLE 7 ON FREE INFORMATION CARD 

$450 

Enter A World Of Excitement with a Subscription to 

l]nular Electronics 
Get the latest electronic technology 

and Information monthly! 
Now you can subscribe to the magazine that plugs you into 
the exciting world of electronics. With every issue of Popular 
Electronics you'll fi nd a wide variety of electronics projects 
you can build and enjoy. 
Popular Electronics brings you infonnative new product and 
literature listings, feature articles on test equipment and 
tools-all designed to keep you tuned in to the latest devel
opments in electronics. So if you love to build fascinating 
electronics. just fill out the subscription fonn below to sub
scribe to Popular Electronics ... It's a power-house of fun for 
the electronics enthusiast. 
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0 SPECIAL COLUMNS- Think Thnk, Circuit . 
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tronics fo r only $18.95. That's a savings of $16.45 off the regular 
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