
BY MARK HANSLIP 

Diagnose your own PC hardware problems with this handy gadget 
that lets you peer at the error codes passing on the PC bus. 

There is nothing so frustrating 
(and expensive) as a computer 
failure. First you try rebooting, to 

no avail. Then-the part you par
ticularly dread-you have to take a 
trip to a repair center, which invariably 
must be done during business hours. 
Finally, there's the expensive part. 
when you pick up the computer only 
to find a loose cable was all that was 
the matter. We probably all have sto
ries of stupid repairs we could have 
done ourselves if we had only known 
what was wrong. 

Oddly enough, your computer 
probably could have "told" you what 
was wrong and saved you the trouble. 
You see every PC-compatible com
puter does ifs own self test (actually a 
series of tests) when the computer is 
powered up. When it performs each 
test routine, a number (called a 
power -on self-test or POST code) asso
ciated with the test is sent to output 
port 80. If you could read the value 
written to that port when the machine 

locks-up, you would know which test 
was the last one run and therefore 
which test the computer failed. In fact. 
if you took your machine to a service 
center, they would read port 80 to 
determine the problem. 

My device, described in this article, 
will display the contents of port 80 to 
help you to fix your computer yourself. 
It will be assumed that you know what 
a port and port addresses are. Also, in 
order for the device to be useful. you 
will need to obtain a table correlating 
the POST codes with their correspond
ing tests. Such a table can be ob
tained from the manufacturer of your 
computer's BIOS. 

How it Works. The finger-like foils on 
an 8-bit PC expansion card are desig
nated A1- A31 and B1- B31. Only a 
small subset of these are used by the 
circuit. as you can tell from Fig. 1. You 
can also see that the device is very 
simple as it only contains 3 chips. The 
7 4LS260 and 7 4LS20 IC's are used to 

decode the port address. When the 
address on the PC bus equals hex 80, 
U2-b will pull down the latch of the 
74LS374. When that happens the 
74LS3741atches-in the numeric value 
on the data lines (A2 through A9), 
which is equal to the number of the 
test about to be performed. This value 
will be held in the octal flip-flop until 
port 80 is addressed again or a sys
tem reset occurs. 

The value held in the 74LS374 can 
be displayed in two ways. As the sche
matic shows, you can use two inte
grated hexadecimal-display/drivers 
like the TIL311 . Those display/drivers al
low the POST values to be read easily, 
but they cost around $4 a piece. A less 
expensive alternative is to use 8 dis
crete LED's and 8 resistors arranged as 
shown in Fig. 2 to display the value in 
inverted binary. The method is cheap 
and reliable, but you'll have to do a 
little moth to use it. 

Also shown back in Fig. 1 are four 
LED's to monitor the four PC power 31 
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Fig . I. The main portion of the diagnostic tester includes port-address decoding and a 
data latch . Data is latched when the decoder detects a hex 80 on the address lines. 
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Fig. 2 . The POST codes can be 
displayed by 8 LED's. This is a good 
low-price alternative to using the 
T/LJJ/'s. 

lines. This part of the circuit is optionaL 
however if any one of the power lines 
ceases to function, the problems that 
result would be hard to diagnose with
out those indicators. 

Construction. The construction of 
this project is very simple. As a base for 
the project, I used a modified piece of 
protoboard that originally had an 
edge connector with 72 pins at .100-

inch spacing. Any protoboard will 
work, but PC-style protoboards with 
gold contacts are a minimum of $12 
each and this board is only $5.1 used a 
nibbling tool to reduce the number of 
contacts to 62 (31 per side). When you 
have done that, (and prior to installing 
parts) be sure to test-fit the board in 
one of your computer's open slots. 

The component side of the board 
should be the A side. When facing that 

side with the card edge pointing 
downward, pin A1 will be on the right 
and pin A31 to the left. When you face 
the B or solder side, pin B1 is to the left 
and pin B31 to the right. 

Keeping that in mind, the IC sockets 
for the three chips should be 
mounted close to the edge con
nector, so that the wires from the con
nector to the chips can be kept as 

(Continued on page 90) 
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short as possible. All the wiring should 
be done now except the connections 
going to the display. 

The display presents us with a few 
choices. When I first built this device, I 
used the TIL311's plugged into regular 
IC sockets. I found that because I had 
cut the board to minimize its height 
above the mother board, the display 
now faced the back of the next 
board. This made it very difficult to 
read. To remedy this, I replaced the 
sockets with wire-wrap sockets with 
leads I had bent at a right angle (see 
the photo at the start of this story). The 
display would now face up and could 
be read by looking down on the com
puter's bus. Another option, along the 
same lines, is to have the display face 
the back of the computer. That way it 
could be seen through the hole nor
mally covered by the backplate for 
the expansion slot. Of course, that re
quires being able to see the rear of 
the PC for use. 
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If you choose to go with the dis
crete~LED display (back in Fig. 2), you 
can use this same advice to aim it. Not 
only is the cost of this approach much 

less than using the TIL311 displays, the 
LED's are easier to see from the side as 
well. However, you should make sure 
that they are a different color than the 
power-monitoring LED's (which we'll 
get to shortly) to avoid confusion. Re
member to orient the LED's correctly 
as they are polarized-the flat edge 
of each LED must face the more
negative voltage. If an LED is reversed, 
the LED won't light. 

The four LED's and resistors for power 
monitoring should now be added to 
the board. Using the correct-value re
sistor for each of these LED's is impor
tant: be sure to use the 1k resistors for 
the + 12 and -12 voltages, and the 
330-ohm resistors for the + 5 and - 5 
voltages. 

Use. In normal usage the display can 
be left plugged into the computer's 
bus. It takes little power, but does oc
cupy a slot. If you are tight for slots, it is 
easy enough to plug it in only when 
needed. 

With the board in place, the four 
power LED's should be lit. Each 
monitors a different voltage that is im
portant to your computers operation. 
If your computer dies, and any of the 
power LED's are out, the power supply 
would be the best place to start your 
diagnosis. 

When you first turn on or reset your 
computer, the code display will indi
cate each test as it is run. If the com-

puter locks up at any time the display 
will indicate the code of the last test 
attempted by your PC. 

The meaning of the codes is some
thing determined by the manufac
turer of your BIOS. Table 1 presents the 
meaning of a few codes for one ver
sion of a Phoenix BIOS as an example. 
It would be a good idea to get the 
proper POST codes for your particular 
BIOS and motherboard from its man
ufacturer as soon as possible so 
they're on hand in the event of a 
breakdown. 

If you are using the discrete-LED dis
play, you must convert the binary 
number represented by the display 
into two hex digits. It is important to 
note that the display is reversed from 
normal, so when an LED is unlit it repre
sents a "1", and when it is lit, it repre
sents a "0". For example, if LED1 
through LED8 are, in order, lit, unlit, un
lit, lit, lit, unlit, unlit, and lit, then they 
indicate a binary value of01100110, or 
the hex value of "66." 

There is one situation that will block 
the use of the this tester. Every mother
board is designed somewhat dif
ferently, and certain motherboards 
are designed in such a 'way that ports 
0 through 1FF are not allowed on the 
expansion bus. For most applications, 
that is fine because those ports are 
used for system functions (such as the 
keyboard, the direct-memory-access 
controller, etc.). However, this scheme 
would prevent the code reader from 
working. Luckily, that should not pose 
too much of a problem since only a 
small percentage of motherboards 
have this limitation. 

Testing. No project is complete until 
irs tested and working. Even though 
this is a simple project, errors can 
creep in. It is important that the dis
play works accurately, otherwise you 
won't be able to trust it to tell you the 
real diagnostic code. Listing 1 con
tains a simple BASIC program that will 
test out · this project. It sends values 
from 0 to 255 to port 80. By watching 
the display count from 0 to FF. you can 
verify that the device is working. 

This board is a simple tool that can 
be very helpful if your system goes 
down. It won't be able to tell you ex
actly whars wrong, but it will point you 
in the right direction and certainly 
save you some time, and perhaps 
even a few bucks. • 
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