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Editor’s Page

The Customer is Tired of Being Ignored!

Many of the companies in the microcomputer
industry have developed a very simple customer
policy — they just ignore
correspondence and phone calls. This may have
been a cost-effective way of handling the problem
in an expanding market filled with eager and
unsophisticated buyers, but experienced business
people will not put up with this shoddy
treatment in the current buyer’s market.

The microcomputer industry is still structured

“around the pioneer companies started by a

technically oriented entrepreneur with little cash
and no business experience who ran the business
out of a spare bedroom. These undercapitalized,
understaffed enterprises made millions because
there was no competition, and because the
owners were too busy taking money to the bank
to worry about the customer. Their problem was
how to expand fast enough to meet the unfilled

“demands. It didn't matter if the customer was

unsatisfied because the product was already paid
for (they don’t give refunds if the product doesn’t
work), and there were dozens of new buyers to
replace every lost customer.

Good documentation and customer support are

‘extremely important for business equipment and

software. With the large number of vendors
competing for your dollar today, your decision to
buy any micro product should be largely based
on how you will be treated by the company after
the purchase. In order to help you compare
customer support policies, The Computer
Journal is surveying vendors and will publish the
customer relations policy with the addresses and
phone numbers. We will also encourage them to
submit bug fixes, customization notes, and
interfacing information for publication.

Realizing that what happens in the real world
is often different than the published policy, we
will also publish the experiences of our readers,
after giving the vendors the opportunity to

respond. We do need your experiences with
vendors (both the good and the bad) to help
others avoid the companies with poor products
and miserable customer relations.

Our loyalty is to our readers, and not to any
possible advertisers. We will not hesitate to
report bad products and poor customer support,
but we will need copies of correspondence and
records of phone calls which we can present to
the vendors prior to publication.

We have had a bad experience with a
computer system we purchased recently. We
wrote twice for information on an upgrade, but
they have not answered our letters. We liked
their product, but will not purchase any other
equipment from them or recommend their
equipment to anyone else. We are sending copies
of the letters to the vendor for their reply before
publishing the details.

This magazine is published for you, and it will
only be as good as you make it. Take time to tell
us about your vendor experiences, and share
your bug fixes, customization patches,
interfacing information and technical tips with
the other readers. [ ]
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BUILD A VIC-20 EPROM PROGRAMMER

by Neil Bungard

Introduction

About a month ago I was presented with an interesting
problem. I had acquired a Z-80 based S-100 bus
" mierocomputer which had no operating software installed on
it. I had an operating system stored on paper tape, but I
needed the operating system on an EPROM before my
system would run it. The EPROM programmers that I
looked at were too expensive to justify buying simply to
program one EPROM, so I looked for an alternative
solution. It so happened that I had recently purchased a
VIC-20, so 1 decided to design an EPROM programmer
attachment for the VIC-20 and use the VIC-20 to transfer
the Z-80 operating software from the paper tape to the
EPROM. The VIC-20 solved my EPROM programming
problem with exceptional grace. With the VIC-20 and ten
dollars worth of additional hardware, 1 was able to enter,
inspect, program, and verify data on both 2716 (2K by 8) and
2732 (4K by 8 EPROMs. In addition, the VIC-20 EPROM
programmer has features not found on even the most
expensive EPROM programmers. Data to be programmed
into the EPROM can be entered from cassette tape, 5”
diskettes, any RS-232 device, from the VIC-20 keyboard. or
even from another EPROM.

Circuit Description

The VIC-20 EPROM programmer circuit diagram is shown
in Figure 1. This circuit was designed to program 2716 (2K
by 8) EPROMs, but with minor circuit modifications the
VIC-20 can program 2732 (4K by 8 EPROMs as well. These
modifications will be explained in detail, and can be hard
wired or wired so that “personality modules” can be
inserted to select between programming 2716s or 2732s.

The VIC-20 EPROM Programmer performs four basic
functions:

1. It can set the address of where data trasfers are to begin
on the EPROM.

2. It can read data from a “read only” EPROM. This is used
in the EPROM duplicate mode.

3. It can read data from a “programable " EPROM. This is
used in the program verification mode.

4. It can program an EPROM. This, of course, is used in the
program mode.

To obtain an understanding of the operation of the EPROM
programmer circuit in each mode, let us look at these four
basic functions separately.

The first function, address selection, is accomplished by
loading three presettable counters with the beginning
address of where you wish to store or retrieve data on the
EPROM. The counters are 74LS193s (IC 1, 2, and 3 in Figure
1). The inputs of the counters are tied through buffers to the

data bus of the VIC-20. The outputs of the counters are
connected to the address lines of the 2716s so that the
values loaded into the 74LS193s will be present on the
address lines of the EPROMs. With an address value loaded
into the 74L.S193s and present on both EPROMs, a memory
read from either EPROM or a memory write to the
programable EPROM can be accomplished. Once the data
transfer operation is accomplished, the selected address can
either be advanced in increments of one, or a new address
can be loaded into the counters.

Values are loaded into selected counters by the VIC-20 via
an Input/Output (I/O) device code generator (IC4). The
device code generator (a 74LS138) is a three line to eight
line decoder. Its three input lines are tied through buffers to
the three lowest order address bits of the VIC-20 address
bus. When the VIC-20 wants to accomplish an information
transfer {either Input or Output) it places the address of
where the data exchange is to take place onto pins 1, 2, and
3 of the 74L.S138. The VIC-20 then pulses “BLK1" to a logic
0. This generates a device code pulse on one of eight output
pins on the 74LS138 which accomplishes a data transfer
to/from one of eight unique address locations defined by the
values of A0, Al, and A2. Table 1 shows the eight data
transfer pulses generated on the EPROM programmer.
Figure 2 is the timing diagram of the device code pulse
generated.

With reference to Table 1, the following software is
required to operate the device select hardware and set a
given address location for a memory transfer:

10 POKE 8195,0

20 POKE 8192,0
This program addresses memory location 0 (decimal) on the
EPROMs. 10 POKE 8195,0 loads the four higher order bits
of the 12 bit address into address counter IC3 by placing the
high order address value on data bus bits DO through D3
and pulsing pin 11 of IC3 to a logic 0. 20 POKE 8192,0 loads
the eight low order address bits into counters IC1 and IC2

Device OQutput
Code  Pinof
Address 7415138 Use of Device Code Pulse

8192 15 loads the 8 lower order bits of the address counter

8193 NA NA

8194 13 transters data from ‘‘programmable’’ EPROM to the VIC 20
8195 12 Loads the 4 higher order bits of the address counters
8196 11 transfers data from ‘‘read only'' EPROM to the VIC 20
8197 10 programs EPROM and increments the address counters
8198 NA NA

8199 NA NA

Table 1
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by placing the EPROM address value on the data bus and
pulsing pin 11 of IC1 and IC2 to a logic 0. To advance the
counters, which increments the selected address, the
" following instructions are required:

10 POKE 8197,0

20 FOR 1=0 TO 50: NEXTI

POKE 8197,0 generates a device code pulse on pin 10 of the
741,138 (IC4). This low going pulse triggers a monostable
multivibrator (IC10), which is configured to generate a 50ms
high-going pulse. This 50ms pulse is required in the EPROM
programming sequence which will be discussed later. The
output of the monostable (pin 3, IC10) is connected, through
an inverter, to the “upcount” input of ICl. If the
READ/PROGRAM switch (S1, Figure 1) is in the READ
position (open), the selected address will be advanced by one
when the monostable times out, but no EPROM memory
location will be programmed. However, if the
READ/PROGRAM switch is in the PROGRAM (closed)
position when the POKE 81970 instruction is executed,
address location 0 (decimal) on the programmable EPROM
will be loaded with a 0 before the address counter (IC1) is

advanced. Details of this sequence will be discussed further
in the explanation of the programming mode.

The important thing to remember in our discussion thus
far is that for the purpose of reading either EPROM, the
READ/PROGRAM switch must be in the READ position.
The second instruction 20 FOR I=0 TO 50: NEXT I is a
software time delay to allow the monostable to time out
before any other instructions are executed. Even though the
50ms pulse is only used in the programming mode it is still
generated in the read and verify modes to advance the
counters. It is the trailing edge of this pulse that always
advances the address counters and thus must be accounted
for in all the modes of operation.

The second basic function performed by the EPROM
programmer is reading data from the “read only” EPROM.
In order to do this, the memory address of where the read
operation is to occur is loaded into the memory address
counters as previously explained. Next, a memory read
operation is performed by the VIC-20 which generates an
input device code pulse on pin 11 of the device code pulse
generator IC4. Pin 11 of IC4 is connected to the chip select







