The Accu-PROM

a device that doesn’t lose its memory

when power is removed.

By David L. Madison,” K3ACN

-I;: Accu-Keyer' has all of the quali-
ties of a classic amateur design: relative
simplicity, [ool-proof operation, and
low cost. The popularity of the Accu-
Kever is retlected by periodic reports in
OST of the number of circuit boards
shipped by Mr. Garreit.

In a more recent paper, an Accu-
Rever with memory is described.” The
heart of the Accus Memory is a metal-
oxide-semiconductor  {MOS) memory
device which can be programmed and
erased repeatedly. The Accu-Memory
will undoubtedly be buiit and used by
large numbers of coniest vperators and
aw enthusiasts.

For the occusional ew operator, the
Accu-Memory way entail more com-
plexity and cxpense than desired. A
simpler alternative is possible through
the use of a programmable read-only
memory (PROM). ‘The system to be
described converts the Accu-Keyer to a

message generator, vr Accu-PROM. The -

modifications to the Accu-Keyer are
minor and have no effect on Kever
operation when a message is not being
sent. Perhaps the best feature is the cost,
which can be kept to about seven dollars
it surplus ICs are used.

#2462 Heartwoaod Court,
21061

Glen Burnie, MD

' This and succeeding references may be found
uft page 24.
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The authar’s version of the Accu-PROM'is
installed in his Accu-Keyer cabinet. The pe
board on the back panel is the original
Accu-Keyer circuitry, The white |C on the
lett of the pe hoard in the foreground is a
pragrammabie read-only memory [PROM)
with 1024 hits of memory,

There are a couple of trade-offs, of

course. The type of PROM used here
cannot be erased once it is programmed.
Several PROMs c¢an be programmed
though, for calling CQ, for contests or
Eield Day. and so on. The other dis-
advantage is that some circuitry must be
constructed to program the PROM, The
programming device can be bread -
boarded from resdily available parts.

however, and can be used to program
any number of PROMs, making the
Accu-PROM a good club project.

Operation of the PROM

A type NR2S129 PROM is used to
provide 1024 bits of memory, organized
as 236 words at 4 hits per word. In some
respects this type of PROM is an IC
version of the diode matrices used in
earlier message penerators.® in those
circuits, the presence or ahsence of a
dinde at a particular location in the
matrix represented a lopic © or 1. The
N8I8129 is effectively a matrix of 1024
diodes, each in series with a mindature
wichrome link. Prior to programming,
the enfire memory is in the logic U state.
The chip is programmed by electrically
fusing the appropriate nichrome links,
thereby changing the corresponding bits
to the fogic 1 state.

The chip also contains all of the
required address decoding and output
buffering, and is fully compatible with
TTL ICs. Eight ot the sixteen pins on
the N828129 are used to specity the
desired word. The address of the first
word is (0000000, and the 256th word
is 11111111, If the two chip-enable pins
are grounded, the contenis of the ad-
dressed word will appear on four of the
pins.

Logic Deseription

Four instructions are required to
control the Accu-Kever: Send a dot,



Table 1

Word Address

IC PIN

5 & 7 4 3 2 i
0 a 0 0 0] 0 a
Q 0 Q 0 0 0 0
0 0 0 0 4] 0 1
0 0 0 0 0 0 1
0 0 o 0 o} 1 9}
0 0 0 4] 4] 1 ]
0 0 0 1] 0 i 1
0 0 0 0 0 i 1
G 0 Q 0 1 ) 4
0] 0 0 4] 1 g 0
4} i} 0 0 1 g 1

Sample message coding for the Accu-PROM. Ea

Contents of Word

15 i? 2 ¢ g 10 *

0 0 1 = 1 (1}

1 1] 1 - 1 0

o} o 0 space () 1 -~

1 0 1 1 ] ;

0 0 1 - 0 G space
1 0 0 space Q 0 space
0 0 i . 1 0 a

1 4] 1 - i 0

0 ¢ 0 space {1 i

1 0 1 1 0 s

0 0 1 -~ 0 v} space

ch word contains two instructions. Pins 11

and 12 contain the first instruction of a word, and pins 9 and 1Q contain the second in-
struction. A space is represented by 00, a dot by 10, a dash by 01, and halt (not shown)
is 11. The first eleven words ofa 3 X 3 CQ are given,

" Instrugtion

send a dash, send a space, and stop or
halt. A space is coded in the PROM by
00, a dot by 10, a dash by 01, and halt
by 11. Since the PROM used here is
organized in the 256 X 4 configuration,
each word will contain two instructions.

As shown in Fig, [, U1, U2, and U3
form a hinary countes. When S1 is open,

Fig. 1 - Diagram of the Accu-PROM. There

pin 2 of each 7493 is high, holding the
count to zero. When the switch is
closed, the 7493s are enabled to count.
The least significant bit of the count,
available at pin 12 of U3, is used by U5
(a Z-input multiplexer) to select the
“left” two bits of a word (pins i1 and
12 of U4}, or the “right” two bits (pins

are 256 words of memory, each centaining

4 bits, provided by U4, the NB25129 programmable read-only mernory.

51 — 5pst togygie.

1-U3, incl. — TTL 4-hit binary counter,
type 7493.

U4 — Programmable read-only memary,
Signetics type NB25128.

WS - TTL guad 2-input muitipiexar,

type 74157.

U — TTL dual 2-line to 4-line decoder,
type 741565,

U7 — TTL quad 2-input NAND- gate,
type 7400.
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Fig. 2 — Timing diagram for the program-
ming sequence of the N825129 PROM.
The above pulses will change the bit
being programmed from the logic O to
the logic 1 state.

9 and 10 of U4). The next most
significant & bits of the counter specify
which of the 256 words is required.

The output of U5, on pins 7 and 4,
represents ome coded instruction. It is
decoded by U6 into the four possible
instructions. If the instruction is halt,
pins 5, 6, and 7 are high and nothing
further happens. If 4 dot is to be sent,
pin § goes low, causing pin 3 of U7A to
go high. After inversion by U7C, this
condition caunses the dot-paddle contact
to go low as though it had been tapped
manually. If a dash is to be sent, pin 6
of Uo poes low, cffectively grounding
the dash paddle. A space is sent in the
same manner as a dot, but UJ7B prevents
the output of the Accu-Keyer (pin 7 of
U6) from reaching R8. The Accu-Kever
is thereby “faked™ into sending a space
by sending a dot but suppressing the
output. This allows any number of
spaces to be sent sequentially without
having the Accu-Keyer clock stop. Pin 7
of U6 in the Accu-Keyer is also tied to
pin 14 of U3 in the Accu-PROM, The
talling edge of the pulse generated by a
kever dot, dash, or space advances the
binary counter by one. allowing the
next instruction to be decoded,

During manual operation, S1 is open
and pin 2 of U6 is high. This holds pins
§, 6, and 7 high regardless of the inputs
to pins 3 and 13; therefore, the paddle
contacis are high unless they are manu-
ally keyed. 'The 220-0) resistors are
included to preveni damage to U7 when
the paddles are closed. When S1 is open,
pin 4 of U7B is high, and the Accu-
Keyer output from pin 7 of U6 is routed
to R8 essentially unaltered.

Programming the PROM
The first step in programming the
PROM is to construct a table of the

required state (logic t or 0] of each bit
of each word. Table | shows how the

o R _ ., Ay



first two CQs of a message are coded.
The halt instruction can be omitted: if it
ig not included, the Accu-PROM will
consider the unused portion of the
PROM to be iilled with spaces, and the
message will eventually repeat unless §1
is opened first..

Fig, 7 shows the timing diagram of
the pulses used o program the
N828129. Fig. 3 is a circuit which will
generate the required pulses; it is similar
to the circuit recommended by Sig-
netics. Slide switches 86 through 813
ate used to set the address of the word
being programmed. Ags previously men-
tioned, only the bits requiring a | are
programmed. To program a bit, hold
down 82, 83, 84, or S5 (corresponding
to the required bit) and momentarily
depress 51, The programming must be
done carefully, since a bit that has been
programmed to g logic | cannot be
changed back to a logic 0. Also, after
cach bit is programmed, it is wise to
check the status of the pin with a
voltmeter. A pin voltage of at least 2.4

V indicates that the bit has been success-
fully programmed.

Building and Using the Accu-PROM

The Acen-PROM circuit is simple
enough that it can easily be wired on a
small piece of perforated board, or, if
preferred, a pe board can be efched. 1t is
supgested that an 1C socket be used for
the PROM so that the message can be
changed by replacing the [C. The only
modification to the Accu-Keyer board
involves breaking the connection be-
tween R8& and pin 7 of U6 and bringing
leads from those points to the Accu-
PROM board as indicated in Fig. I. If
the Accu-Keyer was constructed with
the simple Zener-diode-regulated supply,
better voltage regulation may he re-
quired to power the Accu-PROM. It is
suggesied that an LM309 5-V regulator
to be used in lieu of the Zener diode.

Using the Accu-PROM is easy. Clos-
ing S1 initiates and sends the message,
and opening S1 stops the message at any
point and reverts the Kever to normal

operation, The message rate is deter-
mined by the Accu-Keyer speed control.

Several variations of the Accu-PROM
are possible. If the capability to send
one of several messages is required, the
messages can be programmed on sepa-
rate PROMs, 1f the cotresponding pins
of each PROM are wired in parallel, with
the exception of pin 14, une PROM can
be addressed by using a rotarv switch to
ground pin 14 on the desired chip.
Another possible variation is the addi-
tion of a dpst switch to break the
connections to pin 14 of U3 and pin 2
of U6, This switch, when upen, would
cause the Accu-PROM to pause during a
message so that code (e.g., RST) could
be inserted maaually,
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Fig. 3 — Schematic diagram of the programming dewvice for the N825129 PROM. The word address is entered with %6 through 13,
Alogie 1 15 programmed by holding either $2, 83, 54, or S5 closed, as required, and momentarily pressmg $1. U5 is wired as a

current regulator,

(21-0Q4, in¢l. - Silicon npn 250-mW
switching transistor.

51-85, incl. — Normally apen push-button

switch.
56-313, inct. ~ Spdt stide or toggle
switch.
Ut — Monostable muitivibrator, type 74121.

Uz, U3 — Retriggerable monostable
multivibrator, ivpe 74123,
U4, Us - B.woit regulator, type LM309.
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