The hidden charms of the
Texas TI-58/59 calculators

Texas Instruments’ programmable calculators are widely employed
these days and offer the user many valuable features. In fact, as this
article demonstrates they can provide facilities of which even the
manufacturer seems to be unaware.

by BRIAN DANCE

Texas Instruments TI-58 and TI-59 pro-
grammable calculators have parti-
tionable memories which can be divided
as required between data registers for
number storage and program memory
space. They can be used in some in-
teresting ways and even allow some pro-
gramming facilities which are not men-
tioned in the instruction books, although
one must be prepared to experiment to
be able to use them.

Dsz function

As an example of the extra facilities
which one can obtain if one is willing to
experiment, the dsz function is stated to
be available for use with registers 0 to
nine only, whereas (with a little trouble)
it can be used with any register. This dsz
function is used to control the number of
times a program passes around a loop of
instructions; one can use two dsz func-
tions in a program which may control
two separate loops or a loop within a
loop. (Dsz is decrement-and-skip-on-
zero. It is a conditional branching
instruction.)

When using the dsz function, one
presses the second function button
followed by the dsz button and the
single digit of the register on which it is
to operate. The next button is not con-
nected with the dsz function and
therefore if one wishes to use a register
with a number exceeding nine, the cor-
rect digits of this register must be built
up in the memory “synthetically”, so that
both digits of the register number are in
the same line of the memory.

For example, if one wishes to use the
dsz function with memory register 27,
rress STO 27 (so as to write 27 in a single
ine of the program memory) fo!lowed%
two back-step operations, after whicz
“STQO” is overwritten by the dsz instruc-
tion. One has thus synthetically entered
into the memory the dsz instruction
followed by the digits 27, both digits be-
ing in the same line.

As an example of a very simple pro-
gram using this technique, enter LBL A, X,
7, =, Pause, STO, 27, BST, BST, dsz, SST,
A, R/S, RST. This program will multiply
the number in the display by seven and
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will continue to multip!! the result by
seven according to the digits entered in

memory 27 before the program com-
menced. The digits initially entered in
memory 27 thus control the number of
times the program moves around the

loop.
Aﬁhou h the same program can be us-
ed with gue dsz function entered normal-
ly if a register numbered in the range 0 to
nine is employed, these registers may
not always be available. The synthetic
technique allows the dsz function to be
employed in a program with any one or
more of 49 registers in the TI-58 or with
an even wider range of registers in the
TI-59.

Synthetic labelling

The TI-58 and TI-59 each have 45 keys,
but most of these can be used for two or
more operations through the use of a
second function key. There are five user
defined keys, each with a second func-
tion marked A to E which provide 10
user defined labels. In addition, most of
the other keys and their second func-
tions can be used to label points in a pro-

ram. Although a few of the keys cannot
ge used as labels (such as the learn key,
the insert, delete, indirect addressing
and the digits), one nevertheless has
about 60 o% these common label keys
plus the 10 user-defined labels.

One can synthetically build-up further
merged instruction labels in the program
memory by entering a suitable sequence
of instructions. If, for example, one
wishes to enter the label 62, one cannot
do this directly, but it can be done by the
key sequence RCL, 62, BST, BST, LBL, SST.
The recall instruction followed by the
digits 62 enters these digits in a line of
the memory and the two successive
backstepping operations take the pro-

ram counter back to the correct place
or the Label key to be used to overwrite
the recall instruction. Thus one now has
the label key followed by the digits 62 in
a single memory line, so 62 is the label
used. One can enter the following labels
synthetically in a similar way, but not
directly: 63, 64, 72, 73, 74, 82, 83, 84 and
92. Thus there are an additional 10 labels
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Pictured above: the Texas TI-59

available through this technique,
although it is doubtful if so many will
ever be needed.

Memory division

One can learn a great deal about the
memory organisation of these
calculators by storing a number in a
register such as 00 and then re-
partitioning the memory so that it is all
devoted to proﬁram steps without any
data registers. If one then looks at the
contents of the program steps near the
end of the program memory, the
number previously entered in the data
register will be found coded into the pro-
gram memory.

For example, if one enters the number
123.4567891 and stores it in register 00
before re-partitioning the memory so
that it is all in the form of program
memory, in the case of the TI-58 the
following digits will be found stored in
program lines 472 to 479:

479: 12
478: 34
477: 56
476: 78
475: 91
474: 00
473: 00
472: 20
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One can therefore see where some of
the original number is stored, the ex-

onential factor, 10%, being stored in the
ine 472. The eight lines of each register
have to be able to accommodate both
exponent digits, plus and minus signs
and the sign of the exponent. '

The lines of the program 464 to 471 in
the case of the TI-58 correspond to the
data storage register 01 and similarly
throughout the memory.

TI-58 to TI-59 Memory

It was reported at one of the WESCON
meetings in the USA that the memory of
a TI-58 calculator can be easily expanded
to twice its original capacity. The
resulting instrument then has the same
memory storage as a TI-59 instrument
(namely a maximum of 960 program
steps instead of the 480 of a TI-58 or up
to 100 number storage registers instead
of the maximum of 60 available in a
TI-58). Unfortunately this conversion will
not produce the magnetic card storage
facility of a TI-59!

In order to carry out the conversion,
one merely requires an extra pair of
Texas Instruments p/n TMC 0598N dual-
in-line devices. Two of these devices will
be found on the internal circuit board of
a TI-58 mounted on top of one another
in a “piggyback” fashion on one side of
the connector for the CROM ex-
changeable program memory module,
each pin of the one device being con-
nected to the corresponding pin of the
other device. The additional 0598
devices should be fitted in the holes in
the printed circuit board on the opposite
side if the CROM module connector,
mounted on top of one another with
their corresponding pins joined together.

The writer has not tried this modifica-
tion himself, but appropriate precautions
must obviously be taken to avoid elec-
trostatic damage. Another interesting
possibility is the substitution of a non-
volatile memory for the existing memory
of a TI-58 or TI-59 so that programs and
data are retained even after the
calculator has been switched off. (The
TI-58C is supplied with a non-volatile
memory when purchased.)

Conclusion

It is, perhaps, unusual to find an instru-
ment which can do more than the
manufacturer claims in respect of the
number of common labels and dsz func-
tions it offers! It really is quite surprising
what can be done with such a calculator
if one is prepared to give the programs
adequate thought. The manufacturer has
recently made an excellent Sourcebook
of Programs available to users which
take the reader from the relatively sim-
ple programs of the user manual into
sophisticated programming in a wide
variety of fielcﬁ, from music to physics
and medicine. &
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