
Project 

A Stand -Alone 
EPROM Programmer 

Part 1 

Read a program or copy programs from one EPROM 
to another with this versatile Programmer that can be easily 
upgraded as needed to accommodate new EPROMs as 
they become available 

By W. Schopp 

Most inexpensive EPROM 
programmer /readers are 
designed to accommo- 

date a single type of EPROM, gener- 
ally using a personal computer as the 
controller. If you want a more versa- 
tile programmer /reader that can 
handle a variety of EPROMs of dif- 
ferent storage capacities, it's very 
costly. The Stand -Alone EPROM 
Programmer to be described offers 
an alternative to both types of pro- 
grammers at only a moderate cost. 
With it, you can program and read 
most popular EPROMs with capaci- 
ties up to 32K in the basic unit pre- 
sented here. Additionally, our Pro- 
grammer will handle EPROMs with 
capacities ranging up to 128K with a 
retrofit add -on adapter that we'll 
discuss next month. 

General Information 
An address is the only information 
needed to access or program data in- 
to an EPROM at a specific location. 
Putting a code consisting of ls and Os 

on the EPROM's address lines finds 
the location of the desired data, 
which then appears on the EPROM's 
data lines and is similarly presented 
in the form of is and Os. 

To be able to address the large 
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Fig. 1. A sequence generator is the heart of the EPROM Programmer. 

number of memory cells in some log- 
ical and repeatable order, a three - 
stage counter is used. Outputs from 
the counters are connected to the 
EPROM's address lines. Counting 
from all Os to all is on the 12 lines of 
this basic project gives you 4096 dif- 
ferent combinations of Os and ls. 
This binary information is read on 
LED hexidecimal displays. The bi- 
nary information is decoded by the 
special displays and is presented in 
hex format for readings ranging 
from 000 to FFF. 

Two more LED hex displays read 
the data output after programming 
has taken place. This method of dis- 
play verifies that the program being 
placed in an EPROM has been ac- 
cepted. Three pushbutton switches 
provide for counter reset, single -step 
counter advance and program initia- 
tion. Slide switches on the Program- 
mer's main board allow you to select 
count direction, manual or automat- 
ic mode of operation and to select the 
program source data. 

About the Circuit 
All waveforms and voltages for pro- 

gramming a variety of EPROMs are 
available at the project's PERSONALI- 

TY socket. Personality plugs for the 
various EPROMs connect the wave- 
forms and programming pulses to 
the correct pins of the type of 
EPROM being programmed. These 
personality plugs are wired by you on 
24 -pin headers with covers and are 
individually labeled according to the 
type of EPROM with which they are 
to be used. 

The heart of the Programmer is 

the sequence waveform generator 
shown in Fig. 1. This circuit provides 
all the waveforms and programming 
voltages needed to program 16K 
2716, 32K 2732, 64K 2764 and 128K 
27128 EPROMs. The generator is 

made up of half the buffers in hex in- 
verter IC/, decade counter IC4 and 
latch IC5. 

Clock pulses of 13 ms duration are 
generated by ICI and applied to the 
clock input of IC4, which feeds 
pulses in the correct sequence to the 
set -reset latches in IC5. The Q out- 
puts of these latches produce the 
timed waveform shown. Initiating 
the program cycle, the counter runs 
through one complete cycle of wave- 

forms and stops until the program is 

reinitiated. 
A good understanding of this se- 

quence generator will allow you to 
make up personality modules for 
new EPROMs, using the waveforms 
and technical information available 
from the manufacturers for each 
type of EPROM. Hence, the Pro- 
grammer will not become obsolete as 
new EPROMs become available. 

The waveforms produced by the 
sequencing generator are used to 
turn on the EPROM's chip -enable 
(CE) and output -enable (0E) func- 
tions. Optoisolator IC14 (see Part 3 

of Fig. 2) keys the higher program- 
ming voltages needed to program the 
EPROM. The appropriate wave- 
form is connected to pin 5 through 
the personality plug to turn on IC14 
and make the higher programming 
voltages available at pins 6, 7 and 22 
of S03 (see Part 2 of Fig. 2). 

Pin 14 of S03 provides + 5 volts 
and allows the higher programming 
voltages to be superimposed on it at 
the EPROM's pin without feeding 
back into the 5 -volt supply. The 22- 
volt supply required by some 
EPROMs is derived from the 25 -volt 
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Fig. 2. This is Part 1 of the overall ó 

schematic diagram of the Programmer, 
minus its ac power supply. This is only 

the first of three parts. 
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supply by dropping 0.6 volt for each 
of the D2 through D7 diodes between 
pins 7 and 22 of S03. Future expan- 
sion connections are also brought to 
PERSONALITY socket S03. These 
connections include reset, carry up 
and carry down lines. 

The balance of the Programmer is 

straightforward, as shown in the 
three Parts that make up Fig. 2. 
(Note: Because this Programmer's 
circuit is fairly complicated, though 
relatively inexpensive, to be able to 
present it in its entirety, the very 
large schematic diagram had to be di- 
vided into the three Parts that make 
up Fig. 2.- Editor.) 

Pushbutton switches S6 and S7 are 
debounced by Schmitt trigger buffer 
IC2. The half of IC1 not used in the 
sequence generator produces 48 -ms 
pulses for the automatic program 
mode. These pulses go to decade 
counter IC3, which alternately pro- 
duces step and program pulses. Tri- 
state buffer IC6 selects manual in- 
puts from S6 and S7 or automatic 
step and program pulses from IC3. 
Switch S3 controls IC6's tristate op- 
eration. 

Counters ICIO, /CH and IC12 
have outputs that are tied directly to 
the address inputs of MASTER and 
PROGRAM sockets SOI and S02. The 
outputs of each counter are read with 
hex displays DIS1, DIS2 and DIS3. 
The data lines of the EPROM being 
programmed are read on DIS4 and 
DISS. The LED numeric displays are 
isolated from the input program data 
by IC7, IC8 and IC9. These ICs read 
data only after it has been pro- 
grammed into the EPROM. The tri- 
state buffers momentarily make the 
connection between the data to be 
programmed and the EPROM being 
programmed. All buffers are nor- 
mally in the tristate (float) mode and 
are opened briefly during the pro- 
gramming cycle by the waveform 
from pin 12 of S03. 

Switch S5 selects IC7 and half of 
IC8 to select the input data from 
manual programming switches S1 

Fig. 2 Part 2. 
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PARTS LIST 

Semiconductors 
D1 thru D13- 1N4001 rectifier diode 
DIS1 thru DIS5 -TIL -311 LED hexi- 

decimal display (Texas Instruments; 
available from Jameco) 

IC1- CD4049 hex inverting buffer 
IC2- CD4585 hex Schmitt trigger 
IC3,IC4- CD4017 decade counter 
IC5- CD4043 quad R/S flip -flop 
IC6 thru IC9- CD4503 tristate hex 

buffer 
IC10,IC11,IC 12- 74LS193 4 -bit 

up /down counter 

S1 

(LSDI 

NOTE: 
R15- R22 =10K 

Fig. 2 Part 3. 

IC 13- CD4001 quad 2 -input NOR gate 
IC14 -NEC 2401 dual optical isolator 

(available from Digi -Key) 
IC 15 -7824 + 24-volt regulator 
IC16 -7812 + 12 -volt regulator 
IC 17 -7805 + 5 -volt regulator 
Q1- 2N3903 or equivalent transistor 

Capacitors (25 -volt) 
Cl,C2- 0.47 -µF tantalum 
C3 thru C6- 0.05 -µF disc 
C7,C8- 100 -µF electrolytic 
C9 thru C17- 0.1 -µF disc 

C18 thru C23- 1,000 -oF, 50 -volt 
electrolytic 

Resistors (% -watt, 5% tolerance) 
Rl thru R6,R15 thru R22- 10,000 ohms 
R7,R8 -1 megohm 
R9- 47,000 ohms 
R10- 13,000 ohms 
R11,R12 -150 ohms 
R13,R14- 220,000 ohms 

Switches 
S1,S2 -Hex thumbwheel type 

(Unimax No. SF -52 plus end plates; 
available from Jameco) 

S3,S4,S5- Miniature pc -type dpdt 
slide type (No. 1201 M2QE; available 
from M &Q Components) 

S6,S7,S8- Normally -open spst push- 
button type (Panasonic No. EVQ- 
PAR11K; available from Digi -Key) 

Miscellaneous 
T1 -24 -volt, 180 -mA center - 

tapped transformer (EWC No. EL -24- 
180A18; available from Digi -Key as 

Part No. T104-ND) 
T2 -12 -volt, 350 -mA center -tapped 

transformer (EWC No. E1- 12- 350A6; 
available from Digi -Key as Part No. 
T101 -ND) 
Double -sided main printed -circuit 
board with plated- through holes and 
two single -sided power -supply pc 

boards (see text); 24-pin ZIF sockets 
(3); sockets for all other ICs (except 
IC15, IC16 and IC17) and displays; 
materials for personality modules (see 
text); suitable enclosure; machine 
hardware; hookup wire; solder, etc. 

Note: A ready -to -wire main board with 
plated- through holes is available for 
$22.00, including P &H, from Electronic 
Enterprises, 3305 Pestana Way, Liver- 
more, CA 94550. 

Addresses of Suppliers 
C&K Components 
15 Riverdale Ave. 
Newton, MA 02158 -1082 

Digi -Key Corp. 
P.O. Box 677 
Thief River Falls, MN 56701 
1- 800 -344 -4539 

Jameco Electronics 
1355 Shoreway Rd. 
Belmont, CA 94002 
415 -592 -8097 
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and S2 or selects 1C9 and the other 
half of 1C8 to accept program data 
from the EPROM plugged into 
MASTER socket SO1. Only "read" 
voltages are present on SOI so that 
no alterations can be accidentally 
made to the EPROM being copied. 

Not shown in Fig. 2 are C7 and C8, 
which provide extra on -board dc fil- 
tering, and C9, CIO and C13 through 
C17, which provide electrical noise 
bypassing from the + dc lines to 
ground in various parts of the circuit. 

Figure 3 is the schematic diagram 
of the Programmer's three -voltage 
ac- operated power supply. Each of 
the output lines from this power sup- 
ply is fully regulated and filtered. 
Note that 24 -volt regulator 1C15 is 

raised 1.2 volts above ground by the 
voltage dropped across diodes D10 
and D11. This gives an actual output 
from this supply of 25.2 volts. 

Wiring details for personality 
modules for a variety of popular 
EPROMs are shown in Fig. 4. 

Construction 
Because this project makes extensive 
use of integrated circuits, sockets 
and other miniature components, 
printed- circuit wiring is the recom- 
mended method of construction. 
Though it is possible to wire the Pro- 
grammer using Wire Wrap hardware 
and wire, the many wire runs that 
must be made can easily result in wir- 
ing errors. The basic project is wired 
on three boards -one large one for 
the programming circuits and two 
smaller ones for the power supplies. 

To keep the project as compact as 
possible, a double -sided pc board 
with plated- through holes is actually 
needed for the main board. The actu- 
al -size etching- and -drilling guides 
for both sides of this board are 
shown in Fig. 5. The actual -size 
guides for the two power supply 
boards are shown in Fig. 6. 

If you cannot have the double -sid- 
ed board with plated- through holes 
made locally, you can purchase it 
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Fig. S. Actual -size etching- and -drill- o m D 

ing guides for both sides of project's 
main printed- circuit board. o O O ó p A o 
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ready to wire from the source given 
in the Note at the end of the Parts 
List. This is the easiest -and recom- 
mended- approach because all you 
have to do is install the components 
and solder them into place, rather 
than running the risk of having the 
top and bottom foil patterns being 
misregistered and having to go 
through a complicated and tedious 
procedure to make do. (The power - 
supply boards are not commercially 
available from the same source as the 
main board. Therefore, you must ei- 
ther fabricate them yourself or have 
them made locally.) 

You can, of course, fabricate all 
three boards yourself -even the dou- 
ble -sided main board -using single - 
sided techniques. A couple of tricks 
when working with the double -sided 
main board will yield a properly op- 
erating project. Before you do any- 
thing after fabricating your boards, 
carefully read and do the following. 

For the main board, the easiest 
way around the plated- through di- 
lemma is to install the ICs directly 
and solder their pins to the pads on 
both sides of the board. If you wish 
to socket the ICs, use Molex Solder - 
cons or Wire Wrap sockets to pro- 
vide soldering access to the pin /pad 
junctions on the top as well as on the 
bottom of the board. 

Soldercons are easier to work with 
because you install them and solder 
their pins to the board's pads just as 
you do for the pins of the ICs 
themselves. If you use Wire Wrap 
sockets, you must space them about 
1/4 " above the top surface of the 
board to have soldering access and 
work very carefully with a fine con- 
ical or needle point soldering tip and 
fine -wire solder to avoid creating 
solder bridges between the closely 
spaced soldering pads. No matter 
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o what method you use to install the 
ICs, Wire Wrap zero -insertion -force 
(ZIF) sockets should be used for 
S01, SO2 and S03. 

The LED hex displays present a 

problem because their pins are mold- 
ed into cases with no pin /pad solder- 
ing access when they are directly in- 

stalled on the board. For these de- 
vices, you must use Soldercons or 
Wire Wrap sockets. Also, note that 
several pins that are not needed have 
been left off the hex displays by the 
manufacturer and that for these no 
holes are provided on the board. So 
when using Soldercons omit those 
for which no holes are provided and 
when using sockets clip the associat- 
ed pins flush with the bottoms of the 
sockets. 

Pc -mount slide, toggle and push- 
button switches generally have 
shouldered lugs whose pins plug into 
the board holes and provide limited 
access for soldering on the top side of 
the board. So you should have few 
problems in this area, except if you 
use keyboard -type switches for S6, 

S7 and S8. If you do find yourself in 
difficulty here, you have the option 
of locating the switches off the board 
-on a separate panel -and running 
hookup wires between their lugs and 
the appropriate holes on the board. 
Thumbwheel switches SI and S2 can 
mount on the board regardless of 
whether or not your board has plat- 
ed- through holes. 

Small components -like resistors, 
capacitors, diodes and the transis- 
tor -offer no obstacle in terms of 
whether or not your main board has 
plated- through holes. Because these 
components have no hidden leads or 
pins, it is a simple matter to solder all 
leads to all visible pads on both sides 
of the board. 

If you are using a main board that 
does not have plated- through holes, 
refer to Fig. 7 and do the following 
first. With a soft black pencil, mark 

o the locations of every point indicated 
by a large solid black dot. Each of 
these locations indicates a point 
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Fig. 6. Actual -size etching- and -drilling guides for power supply boards. 

where the conductor pattern on one 
side continues on the other side of 
the board and, hence, requires a wire 
jumper to bridge the pads for the 
hole so that the conductor pattern is 

indeed continuous and the project 
operates properly. 

Use solid bare 22 -gauge wire to 
make the jumpers. Pass the end of 
the wire through one hole until it 
protrudes through the hole on the 

other side of the board by about %" 

and solder the short end to the pad 
on that side of the board. Flip over 
the board and solder the wire to the 
pad on the other side. Allow the con- 
nection to cool, and then clip the 
wire close to the board. Repeat this 
for all the holes you marked. There 
are quite a number of these bridging 
conductors; so work carefully to 
make sure you get every one of them. 

If you miss just one and discover it 
after installing the component, you 
may have to destroy the component 
or an expensive socket to be able to 
rectify your oversight. 

Once the bridging conductors are 
installed, you can proceed to popu- 
late the main board. Start with in- 
stallation of the sockets -not the ICs 
themselves -so that you have unob- 
structed soldering access to their 

60 / MODERN ELECTRONICS / February 1987 Say You Saw It In Modern Electronics 



 1C2 

IC4 

1 

`E 
IC6 

S3 

64 

56 

-04- 
-C3- 

-R 14- 

S7 

-C6-Yr! v 

I 103 

-R7- -R9- 
-C2 -- 

Cl I 

- C1 

-RB- -610- 

105 

1010 

DIS1 

-R11- 

IC11 

IC12 

DIS2 

-R3- 
-R4- 

c 

001 

-05- -R13- 

I o y 

Io 

lx 

1,1, 
o 0 
1 Ix 

ó 
i ly 

58 

LEVER 

S03 

1013 

612 

-R5- 
-R6- 

L 

S5 

NOTE: 
Heavy solid black clots indicate locations 01 bridging 

,,,SO1 

_LEVER 

SO2 

0154 

-R15- 
-R16- 
-R17- 

IC9 

!Y 
IC8 

- 
C16 

Q 

¢ 

se 

GND - 
5V - 

12V - 
25V- 

Innllicrs for house- fabricated boards, as exlilacnud in text. 

-R20- 
-R19- 

-R18- 

Fig. 7. Wiring diagram for main board. 

PC XT /AT ADD -ON BOARDS 
MS DOS /OW Basic 3.2 980 
XT Mother Board /Bloc 983 
XT Turbo Board /Rios $103 
Monochrome /Graphic /Printer Card ... $66 
Monochrome Graphic Card $60 
Color Graphic /Printer Card $60 
Color Graphic Card $50 
XT Multi I/O Card $73 
XT I/O Plus II $45 
Floppy Disk Controller 
1 port $25 
2 port $33 
RS232 Interface Card 
1 port $22 
2 port $27 
Parallel Printer Card 919 
Clock Card $25 
Game Card 918 
Hard Disk Controller Card $100 
Hard Disk/Floppy Disk Controller Card $123 
XT 2 MB RAM Card 9195 
AT Mother Board /Blos $490 
AT 3 MB Multifunction Card $178 
AT 4 MB RAM Card $210 
AT 1.2M Floppy Disk Card $72 
EGA Card $245 
AT HDC /PDC Controller w /Cable .. - . 92215 

KEYBOARDS 
5151 Style AT /XT Keyboard $68 
747 AT Style AT /XT Keyboard $53 

POWER SUPPLY 
150 Watt XT power Supply $53 
200 Watt AT Power Supply $85 

MONITORS 
PARCO (Sony) 
Height Resolution 
12" 90° Monitor 800 
x 700 Lines With 
Non -Glare 
Screen /Swivels 
Base Amber. 9115 

SAMSUNG - Amber $79 
TAXAN 620 Color $375 
TAXAN 630 Super 111 -Res. Color $445 
TAXAN 640 Super HI -Res. Color 9445 
TAXAN 760 EGA Monitor $499 

PRINTERS 
RITEMAN PLUS (120 cps. 80 col.) $175 
RITEMAN - 15 (160 cps. 136 col.) $345 
BROTHER M1509 (180 cps. 136 col.) $395 

DRIVES 
TEAC 360K Floppy Drive $90 
FUJISU 360K Floppy Drive 982 
CHINON 360K Floppy Drive $85 
20MB liard Disk /WD 9Call 
30MB liard Disk /WD 9Call 
1.2MB TEAC AT Drive $135 

CHASSIS 
Flip Top XT Case 
Slide Off XT Case 
AT Jr. Style XT Case 
AT Case 

All Cases Include Speaker /Hardware 
MODEMS 

Internal Modem- Everex $137 
Select 300/1200 bps, powerful BitCom 
Communication Software Included. Auto 
answer /dial. 

External Modem- Smarteam $160 

929 
$36 
937 
$85 

PC /AT 2000 SYSTEM 

t 
80286 Processor (6 /8MHZ) 
I024K RAM 
1.2MB Floppy Disk Drive 
AT Hard Disk /Floppy Disk Controller Card 
Clock /Calendar with Batter Backup 
AT Style Keyboard 
200W Power Supply /Case 
Runs All Major Software 
Six Month Warranty 

$1249 
PC /XT 2000 SYSTEM 

insomppik 

111MMI 11® 
640K RAM 
360K Half Height Floppy Drive 
w /Controller 
AT Style Keyboard 
150W Power Supply 
Slide Off Case 
Runs All Major Software 
Six Month Warranty 

$495 

(201) 944E -5002 
2142 N. Hudson St. 
Fort Lee, NJ 07024 
IBM PC. IBM XT and IBM Ar are trademarks 
Or IBM corprauon. 
MS DOS Is a trademark of Microsoft 

ORDER TOLL FREE: 

1 -800- 367 -1132 
MONDAY - SATURDAY 9AM - 6PM EST. 

Customer Service 
(201) 944 -5010 
9AM - 5PM EST. M -F 

Corporation. 

Prices Subject to Change without Notice. SUNNYTECH INC. 
ORDERS WHIPPED UPS COD 
WITHIN 24 HRS. 
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pin /pad connections on the top of 
the board. Use only enough solder to 
assure a good electrical joint on the 
component side of the board at each 
connection point. 

After installing the sockets, mount 
the transistor and diodes in their re- 

spective locations, taking care to 
properly orient them according to 
Fig. 7. Use soldering heat judiciously 
to avoid damaging these compo- 
nents. Then install and solder into 
place the capacitors (observe polari- 
ty where required). After soldering 
the leads of all components to the 
pads on the bottom, flip over the 

Fig. 8. Wiring diagram for power supplies. 

board and do the same for all leads 
on the top of the board. 

Thumbwheel switches SI and S2 

drop into the cutout area in the low- 
er -right of the board. Connections 
from their lugs to the appropriate 
holes in the board are made with in- 

sulated hookup wire with 1/4 " of in- 

sulation removed from both ends. 
When all components, except the 

ICs and displays, have been in- 

stalled, carefully inspect the board 
for poor soldering and for solder 
bridges, especially between the close- 
ly spaced IC and socket pads with re- 

spect to the latter. Reflow the solder 

at any suspect connection and re- 
move excess solder to clear away any 
solder bridges you discover. 

If you have purchased the com- 
mercial plated- through -hole board, 
all you have to do is stuff it with the 
components and sockets according 
to the wiring details in Fig. 7. Solder- 
ing of each connection need be done 
on the bottom side of the board only 
because the plating completes the cir- 
cuit and draws solder to the top -of- 
the -board connections by capillary 
action. Use solder judiciously to 
avoid creating solder bridges be- 
tween the closely spaced conductors 
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of the foil pattern. Do not install the 
displays and ICs in their sockets yet. 

Now wire the power -supply 
boards, referring to Fig. 8 for de- 
tails. These single -sided boards re- 
quire soldering on only one side. 
Make sure you properly orient the 
rectifier diodes and electrolytic capa- 
citors and double check that the cor- 
rect transformer is installed on each 
board before soldering any leads or 
pins to the copper pads. 

You can house your Programmer 
in any enclosure of your choice that 
is large enough to accommodate the 
two power -supply and main boards 
and provides a panel on which to 
mount any switches you decide to lo- 
cate off the board. The prototype of 
the Programmer project was housed 
inside a home -made wooden enclo- 
sure with a hinged top, as shown in 
the lead photo. The flip -up top was 

made deep enough so that it does not 
interfere with the circuitry- includ- 
ing the retrofit expansion add -on 
board that will be described next 
month. It also has room for handy 
storage of the personality modules. 

Only after the Programmer is in- 
stalled in its enclosure (do not forget 
to wire the power supplies to the 
main board), should you install the 
LED hex displays and integrated cir- 
cuits. Make sure as you install these 
devices in their sockets that you ori- 
ent them as shown in Fig. 7 and that 
no pins fold under or overhang the 
sockets. Also, practice safe handling 
when working with the ICs, since 
these devices can be damaged by stat- 
ic electricity. 

Using the Programmer 
Plug the EPROM Programmer's line 
cord into an ac outlet and set AUTO/ 

MANUAL switch S3 to MANUAL. In 
this position, nothing happens until 
a pushbutton switch is pressed. Set 
COUNT DIRECTION switch S4 to UP 

and MANUAL /COPY switch SS to 
MANUAL to accept programming 
data from thumbwheel switches Si 
and S2. Press and release RESET 

switch S8 to set the counter to 000. 
Momentarily set S3 to AUTO and 
note that the counter starts incre- 
menting sequentially. Return S3 to 
MANUAL and press and release S8 to 
reset the counter to 000. 

Select the proper personality mod- 
ule for the EPROM to be pro- 
grammed and plug it into PERSONAL- 

ITY socket 503. Plug the EPROM to 
be programmed into PROGRAM sock- 
et 502. The Programmer is now 
ready to run a manual -entry program. 

Enter the program data for the 
first address by setting SI and S2. 

40111I= =I= IM =ME IM =I == ==M NM ME ME>\ AFFOFit MDAB Komi E! 
1 ' 
, 

PORTABLE SATELLITE SYSTEM 
Includes: 

Aztec 5 ft. spun aluminum antenna - beige powder coated with 
patio mount that sets up in 30 seconds! 

Brand -name receiver 100° LNA Feedhorn 100' of hook -up wire. 

ONLY 15 MINUTE TOTAL SET -UP TIME! 
(antenna can be hung on wall for storage) 

Enjoy 24 channels of programming without installation hassles!! 
Sugg. Retail $995.00 

No. SPCLO9 

FULL -SIZE SYSTEMS STARTING AT $475.00 

-E ECOAIL- 
MAGNAVOX RGB 
Composite Color 
Monitor e 
No. 97890 $298 

XT SYSTEM 3 -BASIC TURBO 
FCC approved IBM® PC, XT Compatible 

Includes: 
XT-type race 150 -watt power supply 
640K turbo motherboard with 256K on board $263 

No. 98999 
YOUR COST - SAVINGS - 

Qume floppy drive No. 93140 $95 
Magnavox green monitor No. 96710 $87 
K -150L keyboard No. 90130 $45 
K -150M At -type keyboard No. 99020 $59 
150 -watt power supply No. 90155 $52 
Case for PC /XT compatible No. 90180 533 

COMPUTER BOARDS 
FCC approved IBM"PC /XT compatible 

Multifunction Board 
384K expandable Serial 8 Game ports Parallel printer 

port Clock calendar w/battery backup Manuals 8 

No. 92290. . $75 5 
Floppy Disk Controller 

Drives 2 internal drives Includes cable 
Na 92260 

Parallel Printer Card 
$21 No 92700 

Multi I/O Card 
Built -in floppy controller that can drive 2 floppy drives 

1 RS 232 serial port Calendar clock Parallel printer port Clock/Calendar Card 
Joystick adapter Built -in calendar Real time clock 

No. 96770. $88 No. 96350 $29 
Hard Drive Controller Board Color Graphics Board 

Controls 2 hard drives from 5 mb to 32 mb RGB 8 composde port Light pen interface Graphics 320 
No. 96230 $11 0 x 200 (color) 640 x 200 (B/W) Text 25 x 80 

$Ó5 Controls 2 hard 8 2 floppy drives No. 92280 

No. 96340 
No. 96670 RGB 8 ponter port only $73 

Game I/O Board 
$21 2 ports Na 92850 

Monochrome Graphic Printer Board 
Built -in Parallel printer port Text 25 line x 80 column, 720 

x 348 resolution TTL high resolanos output 
No. 99010 

$54 
$44 
$27 

No. 96360 text only 

640K RAM Expansion Board 
No 99630 

RS 232 Serial Port Board 
No. 92310. 

DISK DRIVES 
Micro Science $199 10 meg hard disk drive No. 99890 

Seagate $349 20 meg hard disk drive No. 96830 

Panasonic Floppy Drive $105 360 KB 40 track direct drive Na 96840 

MODEMS 
FCC approved 

SmarTeam 
Hayes compatible 300/1200 BAUD 

LED lights 
Na 91990 
Avatex Modem 

Auto answer, dial, 8 radial PC talk 
Automatic self -test on per up 
Na 97070 
Internal Modem 

1/2 size card 300/1200 BAUD Bell 
Hayes compatible 
No 97085 

Auto answer /radial 

$157 
Ill software included 

$87 
103/212A compatible 

$129 
TH E IOW HOLE SAL II_E OUTLET 

1 INTERSTATE AVENUE, DEPT. ME, ALBANY, NEW YORK 12205 
TO ORDER OR FOR CATALOG WITH HUNDREDS OF ITEMS CALL 515.459-7883. ALL ORDERS SHIPPED FOB ALBANY. CUSTOMER PAYS FREIGHT AND $375 HANDLING. ORDERS SHIPPED UPS COD (CASH, MONEY ORDERS 
OR CASHIERS CHECK ONLY! MINIMUM ORDER 825 (PRICES SUBJECT 10 CHANGE WITHOUT NOTICE WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS) SOME ITEMS ARE NOT AS PICTURED 

OVER 8 YEARS AS A LEADING MAIL ORDER WHOLESALER) IBM®, PC, XT, AT, ARE REGISTERED TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES, INC. ` - - - - =ME MEN. - -l-- 1=IM--------=MM./M- 
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The LED hex displays should read 
FF if there is no program data at that 
address. Push the PROGRAM button 
and, as you release it, notice that the 
program data entered is displayed on 
DIS4 and DISS. This completes your 
first entry. 

Press and release STEP button S7 

to advance the counter by one step 
and program in your next data entry. 
Then keep programming in data at 
each successive address according to 
the program you wish to burn into 
the EPROM. 

You can reverse count direction at 
any time to check entered program 

Serving you the 
highest quality at very 

affordable prices 
Our credentials are impeccable - friendly service. superb 
quality, affordable prices and quick delivery. 

All of these things can be found in our latest 
catalog. And we've reserved a copy especially for 
you. To receive yours, simply call TOLL -FREE. 

1- 800 -543 -4330 
In Ohio 1- 800 -762 -4315 
In Hawaii or Alaska 
1- 800 -858 -1849 

858 E. Congress Park Drive Centerville, Oh. 45459 

MCM ELECTRONICS 
A PREMIER Company Source No. ME -20 
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data at any previous address by set- 
ting COUNT DIRECTION switch S4 to 
DOWN. It is a good idea to record on 
paper each step of your program as it 

is entered so that if you stop in the 
middle of a programming job you 
can return to where you left off when 
you resume programming. 

Some EPROMs will instantly read 
programmed data, while others will 

have a short lag between the time the 
data is programmed and when the 
data appears in the display. This de- 

lay is in the display circuitry and only 
when in the manual mode and you 
wish to see a piece of data. 

To read data from an EPROM 
that has already been programmed, 
plug into the PERSONALITY socket 
the appropriate personality module 
and plug the EPROM into the PRO- 

GRAM socket. Set SI and S2 to read 
location FF to insure that the existing 
program does not become altered 
should the PROGRAM button acci- 
dentally be pressed during the read 
operation. Step through the 
EPROM's addresses with the man- 
ual STEP button. The data for each 
address will appear in DIS4 and DISS. 

To copy an EPROM, set S3 to 
MANUAL to stop the action. Set S4 to 
UP and 55 to COPY to accept data 
from the programmed EPROM. 
Plug the EPROM to be copied into 
the MASTER socket and the EPROM 
to be programmed into the PRO- 

GRAM socket. Set S3 to AUTO to start 
the Programmer copying at a rate of 
2.5 to 3 addresses per second. This is 

a slow enough speed for you to see 

the data being displayed to verify 
that programming is taking place. 

Coming Next Month 
This completes the information on 
constructing and using our basic 32K 
EPROM Programmer. Next month, 
we will show you how to upgrade the 
basic Programmer so that you can 
program and read 64K 2764 and 
128K 27128 EPROMs with a plug -in 
add -on board that retrofits on the 
main programmer board. 

Say You Saw It In Modern Electronics 




