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

ost 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 1sand 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 1s and Os.

To be able to address the large
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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 SO3. Future expan-
sion connections are also brought to
PERSONALITY socket SO3. 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 ICI 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 /C3.
Switch S3 controls IC6’s tristate op-
eration.

Counters IC10, ICI1 and ICI2
have outputs that are tied directly to
the address inputs of MASTER and
PROGRAM sockets SOI and SO2. The
outputs of each counter are read with
hex displays DISI, DIS2 and DIS3.
The data lines of the EPROM being
programmed are read on DIS4 and
DIS5. 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 SO3.

Switch S5 selects IC7 and half of
IC8 to select the input data from
manual programming switches S/
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and S2 or selects IC9 and the other o8

half of IC8 to accept program data w400t [ os Jour +25.2v

from the EPROM plugged into o » 7824 e

MASTER socket SOI. Only ‘‘read” GND .l ci9

voltages are present on SO/ so that o— Y oe 2000 o ] 1000wF

no alterations can be accidentally Ve IN4001 w[ icie Jour v

made to the EPROM being copied. o pihics

Not shownin Fig. 2are C7and C8, o— v WG g DN €20 L e 2l e
. . . 1000 uF 1N4001 1000uF 1000uF

which provide extra on-board dc fil- W N

tering, and C9, C10and C13 through o

C17, which provide electrical noise ey

. 5 T2 IN 1C17 out
bypassing from the + dc lines to T Dﬂm 7805 e
ground in various parts of the circuit. bV IN4001 GnD
Figure 3 is the schematic diagram iy D13 <L 1%2020 . : 0082[:: A

of the Programmer’s three-voltage i 1N4001 . g

ac-operated power supply. Each of o GND
0 A —0

the output lines from this power sup-

ply is fully regulated and filtered.
Note that 24-volt regulator ICI5 is
raised 1.2 volts above ground by the
voltage dropped across diodes D10
and DI1. 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.

Fig. 3. Three dc voltages are required by the Programmer for powering the cir-

cuitry and programming EPROM:s.
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Fig. 4. Different personality modules are required for different types of
EPROMSs. Wiring for four such modules inside plug-in headers is shown here
for popular 16K and 32K EPROM:s.

If you cannot have the double-sid-
ed board with plated-through holes
made locally, you can purchase it

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



0



®0
-1

-2
op

o
00









&t s
&

=

T2

-117Vac~

Cc22

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

board and do the same for all leads
on the top of the board.
Thumbwheel switches S/ 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 % * 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
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Fig. 8. Wiring diagram for power supplies.

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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