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Customise your computer with this EPROM programmer. ThIS
o month the hardware, next month, the software

Herman Nacmovnch
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. I desugned this EPROM programmer for

_use with a VZ300 computer for the simple
reason that I happen to have a.VZ300.
Apart from that, howevér, the choice of a_
VZBOO for thlS apphcatlon has the ac

deqnate fo he
 this EPROM




1l available: types would tequire a horren-
" vated by a logic LOW signal and, con-+

Fdously complex switching arrangement and

-overall cost which could not be- justi-’

ed. Besides, ‘many .of the earlier. types
such as the 2708) would seem to be obso-

fete; hard to ‘get and, on top of that, ridic- .

Bilously expensive: On the other hand, the
nd:: 27256, EPROM. types
¢..the most' popular and

Furthermore;;: )

e design of &

With ~these’

asonable ' to
esign of 4 programmer for use

with these three EPROM {ypes as a com-*

v i nd circuit

e
racteristics
fully famili

ters mean that these functions are acti
versely, de-activated by a logic HIGH sig-

nal, at the respective pins. In the 27256,
the CE and PGM functions are .combined’

and accessed at a single pin, while”in the. |’

otier twvo EPROM types these are associ-

“atéd ‘with separate pins. Incidently, all ad-!
dress ;é’nd control signals are specified to |

‘be'at TTL levels.

In- addition’ to ADDRESS and DATA -
~pins, thess EPROMs have a GROUND.
*(OV supply), Vee'(+5V supply)

and Vpp*
(programming . voltage supply). Vpp  is -
specified to be +5V for READ operations
and either +12.5V or +21V (typically), .
depending upon the manufacturer, for

“PROGR AMMING operations.

“In. a IREAD operation, an address T

| “sent to the address pins and OE and CE

data bits appear.

read. If the bits ‘are verified ‘as being®
_rectly programmed then programming pré
ceeds to the next address.! T '
;" During  programming, only”0’s an -be.
programmed into Selécted bit locations It
is not 'possible .to ‘reverse’ th
“electrically“changing 'a” 0 bit"

“Thus; . initially, " all- bits fin_
- grammed- EPROM mus at’

and that iisgigenerally. th tase
 EPROMs s they come from the
Sturer . If; fof any reasor, som

are at-logic*0- béfore programming;

the ‘entire EPROM will have to be- eraseé
by exposure to UV radiation ‘An EPROM &
" programmet, therefore; should be capablé
“of verifying, before p: itan
- EPROM " has "been’ fully erased.:

as. ¢

- plied, erasure. 1S ‘the e

| are brought LOW. The byte stored at that.
-[“address in the EPROM appears at the’
DATA pins, and is read. During all read
*operations, Vpp must be kept at +5V.’,
2. A PROGRAM-operation is. more com:

a’ general de

p
umber of address -

apacity of an

Thus) th 64K bits) has 13

“Hins;:the 27128 (128K bits) has 14 -
€:27256 (256K bits) has

addres:

‘Al
s hiave eight data pins, That is, data
its dre, rogrammed. into,’ and read out
of, these devices as 8-bit groups, or bytes.
#The: control “pin ., functions are labelled

CE (chip enable); OE (output enable) and .
The bars over these let-"

‘PGM (program)

PROM:s -of . this

plicated. Vpp is raised to a high voltage

‘Jevel as specified by the manufacturer, An’
“address is sent to the address pins while a .

* byte to be programmed into that address

<Jocation is sent to the data pins.. CE and
. PGM are brought momentarily LOW. The
‘.usual practice is then to verify that the

‘eight data bits have been correctly pro-
grammed before proceeding to program
data into the next address location. In the

' verify operation, the address and Vpp are
" maintained in their previous states, while
_OE is brought LOW. The programmed
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all the bit$ in the EPROM to a logic 1 by
exposure: of .the EPROM chip to UV
radiation. For this purpose, EPROMs are
provided with, a transparent quartz win-
dow @bove the chip. This window should
be covered by an opaque label to prevent
accidental erasure 'in_the. case of a pro-

grammed EPROM. Not all EPROMs, -

however, are erasable (despite the name).
, The exception ;is known as a ‘one-time-
. programmable EPROM’, which is an ordi-
nary EPROM but without the quartz win-
dow. This device is fully erased when leav-
ing theifactory and can only be pro-
grammed once.! It is intended for use in
production equipment and has the advan-
tage of being cheaper to make than an
erasable;EPROM because a quartz win-
. dow is not required, xi# e ro i
.- It appears that most problems encoun-
¢ tered by EPROM users arise due to faulty
or incomplete programming. A’ marginally
* programmed bit; for' example, may verify
OK ‘immediately, after -programming but
.. may. subsequentlyyrevert to the opposite
. logic level:while the EPROM is in service.
" To guard against this’possibility, National
. Semiconductor . recommend, ' for - their
- CMOS, range”of EPROMs, that program- -
;- ming and verification be ‘carried out with -
- Vec raised to, 6V and that Vec be lowered
_ to the normal 5V, level for ordinary read:
operations, It seems that, with Vec raised
“to 6V, a marginally programmed bit will
*:.verify:as..being unprogrammed, whereas
" -the sare bit may. not do so with Vcc at
. SV. Raising Vcc,,t0" 6V, during program-
ming and verification guarantees that all
. bits  verified as", being ¢ correctly pro-
~grammed . will ‘read correctly during ser-
-vice. It will’ be noted, however, that 6V
.exceeds, the *5.5V “maximum operating
evel generally specified.for EPROMs and

i

manufacturers’ specification should always
be consulted if in doubt. In any case, the
present EPROM programmer can be pro-
grammed to apply cither 5V or 6V to Vec
during programming according to the
uscr’s selection.

An important consideration, also, when

pregramming. Older EPROM types such

as the 2708 were specified to be pro-.
grammed with a single 50mS pulse per ad--

‘typified by the 27064 to 270256 series, a

may be specified. Some manufacturers
recommend an interactive programming |
algorithm to minimise the overall pro-
gramming time. In an example of such an
algorithm, a programming pulse of 0.5mS
is applied and the programmed byte is
verified. If it verifies as correctly pro-. :
grammed then programming proceeds to
the next address. If not, thenanother
0.5mS pulse is applied with the current ad-7{
dress and the process repeated until the -
byte verifies OK. If, after 20 pulses;: a
given address still does not verify OK then
the EPROM is rejected as unprogramma- ;'
ble. With the present programmer it is 4"~
simple matter to adapt the software to any’
programming algorithm that may be
recommended by an EPROM manufac-
turer. R
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Circuit Description ‘ S
When plugged into the memory expansiofi

8
| slot of a VZ300 computer, this EPROM~+ |

programmer has direct access to the ad-
dress, data and control lines . Of -the
VZ300’s internal Z80 microprocessor. .
Additionally, the memory expansion_bus.’

‘provides a 5V regulated ; supply .
v b I L

P B

and a 12V unregulated supply -voltage
There are 16 address linesvand . 8kdat
lines. The main control lines ‘are MREQ"
(memory request),  IORQ

programming EPROMs, is the width of *|.
the PGM pulse which is applied during §

dress location. With many later types)*|.

maximum pulse width as short as 10m$S |-
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noted;’ this can be useful for
storing large’ chunks of,machi)
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