FEATURE

THE TEXAS T159
REVIEWED

As technology increases in leaps and
bounds, calculators become more
powerful and computers more stupid —
The gap in the middle ever decreasing.
Les Bell has taken a look at the new
Texas Pocket Programmable (PPC), the
latest in calculator technology . .. ..
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THE MAJOR DIFFERENCE between the TI59 and pre-
vious PPCs is its use of 'Solid State Software’. If you fiip
the calculator over and slide out the panel in its base, you
will finda 0.85"" x0.7"" x 0.35" block of plastic labelied
‘Master Library Module’. This is, in fact, a read only
memory containing anything up to 5,000 steps of
program, which in the case of the Master Module
provide 25 programs designed to sclve a variety? of
problems.

The Master Library Module can be changed easily for
different modules in the fields of Surveying, Business,
Navigation, Aviation and Statistics (no Mathernatics or
Electrical Engineering modules as yet). A spare module
can be carried in the wallet supplied along with 40
magnetic cards.

Programs are called up from the Module by the
keystroke sequence ‘2nd Pgm nn,” where nn is the
program number, and the user-definable keys can then
be used to run the programs. In addition, Module
programs can be called as subroutines from user pro-
grams by the same sequence of keystrokes since the
Module programs do not occupy the same address space
as the read/write memory in which the user’s program
runs. The Solid State Software can also be downloaded
into the RAM section for examination or modification,
using the keystroke sequence '2nd Pgm nn 2nd Op 09."
The caiculator can then be put into the ‘Learn” mode and
the program modified.

User Memory

This leads us naturally into a discussion of the block of
memory available to the user in the TI59. Here again Tl's
sermiconductor memory expertise has come to the fore;
the P59 is, in terms of memory, way ahead of its
competition, with a possible 960 steps of program
memory.

Why ‘possible’? Weli, the TI59 has inherited an
organizational hangover (if that’'s the word!) from its
predecessor, the SR52. In that calculator, program
memory and data memory are physically the same, and,
as many owners discovered, spare program space can
be used for data storage. The TI59 employs a similar
scheme, but now Tl openly admit to it, and partitioned
memory has become what PPC owners call a ‘supported
feature’. Another SR52 unsupported feature which has
turned up respectably in the P59 is the ability to store
data on magnetic cards. >
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When initially turned on, the TI59 has 480 steps of
program memory and 60 data registers. However, the
user can repartition memory, trading off 80 program
steps for every 10 data registers, so that one may have

800 steps/ 20 data registers or 320 steps/ 80 registers-

or one of several other combinations.

The TI59 has a kid brother, the TI158, which has
identical features, including the Solid State Software,
but less memory (240 steps/ 30 registers on switch-on)
and no magnetic card capability. Except where memory
size or magnetic cards are concerned, all my remarks
apply equally to both PPCs.

Printing

The third main area of advance is in the incorporation of
printing facilities in the P59. Like the SR52, the TI59 is
designed to operate with the PC100A print cradle. The
important difference between this and previous PPCs is
that the P59/PC100A combination can print alpha-
numerics. The PC100A can print 20 characters wide,
and this can be divided up into 5-character quarters,
with each character being represented by a two digit
code, e.g. Ais 13 and (is 55. Five characters therefore
fill a 10-digit display, and four such displays are suc-
cessively loaded into a print buffer, which is then
completely printed. Alternatively, the current answer
can be printed along with four characters on the right to
identify it. :

This opens up tremendous scope for PPC users.
Firstly, alphanumeric printing may be used to prompt
untrained operators when using a program — with 960
steps of program memory there is surely some going
spare for this! Secondly, complex programs can provide
identification of results for the skilled user. Thirdly, error
messages can be printed if a program detects errors in
data. Fourthly, games programs can be livened up with
messages — | could go on and on.

But the printing capabilities of the TI59 don’t stop
there — you can also plot graphs! Admittedly, this is a
fairly crude sort of graphical output, but it works, and
graphically presented data is much easier to use than
tables of results when your're looking for trends or
experimental relationships. It works like this: since the
PC100A has 20 columns, the command ‘2nd Op 07°
will printan” in the column specified by the display. So if
you've. produced a result which is a percentage, say
60%, you divide it by 5 (to scale it) giving 12 and then
‘2nd Op 07" will printan “in the right column (the 12th,
in this example).
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The printer even plots curves:
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The printer can also be used to produce a listing of the
labels in your program, a listing of the program itself,
results (obviously), and, in the trace mode, all inter-
mediate results and the instructions that generate them
as a program executes.

Functions
From the technological advances of the P59, we move
on now to the design of the machine, the way it operates,
and its ease of use — all functions not of the technology,
but of the time, effort and ingenuity/insight of the
design team.

A 4k interchangeable programme just plugs in:

The appearance and construction of the P59 are
pretty well standard, as you can see from the photo-
graphs. The keys have a good ‘tactile feedback’ feel, and
are spaced at what is probably the minimum spacing for
convenient, fast and accurate operation. This brings me
to the only bugbear | found with the calculator — the
visibility angle of the display. A PPC, by the nature of the
beast, spends a lot of its time on a desk-top, but |
discovered that working with a notepad on the desk in
front of me and the P59 to the right of that (say, 7'’ from
dead centre), | had to constantly lean over to read the
display. Now that’'s bad — are you listening, TI? Mind
you, with the TI59, | could learn to live with it!

As a manual calculator, the TI59 performs very nicely
indeed, although the keyboard is perhaps a little
crowded for occasional heavy sessions of keybashing;
but if you use it a lot, you'll get to know it like the back of
your hand and if you use it a little, the busyness won't
bother you. |'ve experienced no difficulties in finding my
way around the keyboard. but some colour-coding might
have helped.

The TI59 uses Tl's ‘Algebraic Operating System
which makes use of parentheses to over-ride the rules of
algebraic hierarchy, and enables you to enter calcula-
tions as they are written.

The TI59 sports a tremendous array of functions,
including all the usual trig, exponential and scientific
functions. In addition, there are also two-variable mean
and standard deviation, and although there is no sign of
it on the keyboard, the statistical capability is further
extended by functions accessed by the key sequence
‘2nd Op nn’, where nn is a two-digit code assigned to
each function. Other special operations include the print
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functions, library program downloading the signum
function, memory partitioning, error flagging and a set
of operations which can increment or decrement data
registers.

While this scheme is slightly awkward to use
manually, it does give an additional 40 infrequently
used functions without cluttering the keyboard. And of
course, most of these functions will be used almost
exclusively from programs, so their ease of use is not
very important. A list of special operations on the back of
the calculator would have been handy, though.

Programming

As a programmable calculator, the TI59 performs ex-
tremely well. Program entry is extremely easy, and
simple programs can be made up as they are entered.
For longer programs, it is, of course, advisable to at least
sketch out a program on paper before commencing
entry.

Programs consist basically of the same set of key-
strokes as you would use to solve the problem manually.
However, in order to let a program run without the need
for human intervention, PPCs have a number of instruc-
tions not found on conventional calculators, such as go
to (GTO), label (Lbl), and conditional branches (x=t,
x=t, etc.). These instructions are used to structure the
program and transfer control between sections.

The TI59 allows the use of 72 labels to identify
program sections: these are the usual ‘Lbl A,” ‘Lbl 2nd A’
type as well as others created using virtually any other
key as a label, e.g. ‘Lbl CLR,” ‘Lbl X ." This permits the
creation of extremely large programs in sections, each
with a specific function.

There are four different tests which can be made in
order to decide program branching (x=t, x#t, x=>t,
x<t), which are fairly standard on PPCs. In addition, a
Decrement and Skip on Zero (DSZ) instructions can be
implemented on registers 0.9 to control program
looping, as well as the inverse function, Decrement and
Skip on Non-Zero.

The power of most memory referencing instructions
can be multiplied by the use of Indirect addressing. For
instance, it is possible to branch indirectly, to store and
recall data indirectly, to call Library Module programs
indirectly, to set flags indirectly, all manner of tricks. A
good example is the instruction ‘If flg Ind 02 Ind 22,
which will recall register 2, and on finding the value 5
there will test flag 5. If that flag is set, it will recall
register 22, giving the value 64 and will then jump to
step 64. If flag 5 is not set, the program will continue
normally. As you can see, instructions of this type pack
real programming power, but only ‘STO Ind’ and ‘RCL
Ind” are used often.

Programs can be written as subroutines, so that they

can be called by other programs, simply by avoiding the'

use of =" (which completes all pending operations) and
terminating the program with a subroutine return, 'INV
SBR’. If this technique is used, you can have up to six
levels of subroutines, which is probably enough to

process three-dimensional arrays in quite complex-

fashions. (I haven’t tried it yet though!)

Editing a program is very easy, as you can over-write,
insert or delete steps and can single-step, backstep cr
jump about in your examination of the program. If you
use the PC100A printer, then its trace mode will let you
see what is happening as each instruction is executed, as
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well as providing complete program listings (it can’t be
easy to write down 960 steps!).

The Card Reader

Since there are 960 steps of program memory in total
(regardless of whether they contain program or data) it is
just not possible to put the whole memory onto one
magnetic card. To get round this, the memory is divided
into four banks, each of which may be separately written
onto one side of a magnetic card. The bank number
should be in the display, and the key sequence ‘2nd
Write” will then record that bank onto a card. Each card
has two sides, consequently two cards are required to
store the whole memory.

It the bank number in the display is negative, when
the program is subsequently reloaded, it will.be found
impossible to list it, or to enter the ‘learn’ mode to
examine or modify it. This provides a means of protec-
ting software from accidental (or deliberate) modifica-
tion, and ensures security of confidential data.

Cards can be read under program control, enabling
large amounts of data to be entered for processing.

Documentation

The most incredible calculator ever devised would be of
dubious value without the knowledge of how to use it,
which is the result of experience and a long session with
the owner’s manual. The P59 manual is called ‘Personal
Programming’ and is an A4 format book almost %'
thick. This provides plenty of examples to explain both
the operation of the various calculator functions, and the
rudiments of programming.

The T159 comes with very good instructions and a manual with
details of the programs in the software module.

With a PPC of this complexity, there is just no way
you can sit down and start writing programs — even
display control takes two pages of explanation. The only
way to do it is to sit down with the manual and start at the
beginning, working through every example. Program-
ming is a skill you learn by doing, not by reading, and
‘Personal Programming’ is well organised for this. In
short, the manual doesn’t let the machine down.
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Also supplied is a programming pad, and a guide to
the programs in the Master Library Module. This guides
the user through the keystroke sequences needed to
enter data and run the programs, as well as explaining
the program operation and providing necessary infor-
mation on registers used, parentheses levels etc. Again
familiarity breeds ease of use: you have to sit down and
play with the machine to learn how to really use it.

Summing Up

The Programmable 59 incorporates several major ad-
vances over previous PPCs, specifically in terms of
memory. The basic calculator has a more than adequate
range of functions, but the addition of the ‘Solid State
Software’ modules converts it into a general- or special-
purpose calculator of extraordinary power.

Probably the greatest compliment | could pay the
P59 is to say that as a long time HP and RPN user, |
would never have contemplated any other kind of
calculator. I'll probably still use my HPs (I don't need
another calculator), but if | was a first time PPC buyer,
the Tl Programmable 59 would be top of my list.

Both calculators are available from Texas Instruments
retailers. The Programmable 58 retails for around £80
inc. tax and the T159 for £210. These are recommended
retail prices — discount prices may be considerably
lower. The PC100A is yours for only £175 and extra
Library Modules are £25 each. ET1

SINCLAIR PRODUCTS*

PDM35 digital multimeter £26.95. Mains adaptor
£3.24. Deluxe padded carry case £3.25. 30kV
probe £18.36. New DM235 digital meter P.O A
Cambridge scientific programmable calculator
£13.15. Prog library £4.95. Mains adaptor
£3.20

CUT PRIGE TELETEXT

Texas Instruments XMil Tifax module £120.
Labgear 7026 ready to use. attractively cased
complete’ unit Plugs into TV aerial socket. Full
colour. Remote control page select £3§8.

TV GAMES KITS

Send sae for free data. tank battle chip AY-3-8710
plus economy kit £17.95. Stunt motor cycle chip
AY-3-8760-1 plus economy kit £17.95. 10 game
paddle 2 chip AY-3-8600 plus economy kit
£14.70. AY-3-8500 chip plus economy kit
£8.95. Modified shoot kit £4.95. Rifle kit £4.95.
Colour generator kit £7.80. Joystick controls
£1.90. 4 43Mh: pal crystais 90p.

ASSEMBLED TV GAMES

Al attractively cased 4 game black and white
model (tennis, football, squash and pelota)
£11.95. 6 game colour model with pistol attach-
ment £21.95. Tank battle game £39.95. Stunt
motor cycle game £39.95. Stabilised mains
adaptor for all games £3.10.

MAINS TRANSFORMERS

606V 100ma 79p, 1%a £2.36. 6 3V 1%a
£1.89. 9-0-9V 75ma 79p, la £1.99, 2a £2.60.
12:0-12V 50ma 79a, 100ma 90p, 1a £2.49.
13V Jha 95p. 15-0-15V £2.79. 30-0-30V 1a
£3.59.

JC12, JC20 AND JC40
AMPLIFIERS

A range of integrated circuit audio amplifiers
supplied with free data and printed circuits JC12
6 watts £1.60. JC20 10 watts £2.95. JC40 20
watts £4.20. Send sae for free data on our range
of matching power and preamp kits

FERRANTI ZN414
IC radio chip £1.05. Extra parts and peb for radio
£3.85. Case £1. Send sae for free data

PRINTED CIRCUIT MATERIAI.S

PC etching kits — economy £1.70, standard
£3.82. 50 sq ins pcb 40p. 1 Ib FeC'\ £1.05. Etch
resist pens — economy 46p, dalo 73p. Small drill
bit 20p. Etching dish 68p. Laminate cutter 75p.

BATTERY ELIMINATOR
BARGAINS

TV games power unit stabilised 7.7V 100ma
£3.10. 3-way models with switched output and
4.way multi-jack — 3/4%2/6V 100ma £2.92.
6/7%2/9V 300ma £3.30. 100ma radio models
same size as a PP9 battery. With press stud
connectors. 9V £2.85. 6V £2.85. 42V £2.85.
9V+9V £4.50. 6V+6V £4.50. 42V+ 4%V
£4.50. Cassette recorder mains unit 772V
100ma with 5 pin din plug £2.85. Fully stabil-
ised model switched output 3/6/7%/9V
400ma £6.40, car convertors 12V dc input
Output 9V 300ma £1.50. Output 7%V 300ma

£1.50.

BATTERY ELIMINATOR KITS

Send sae for free leaflet on range 100ma radio
types with press stud connectors. 472V £1.80. 6V
£1.80. 9V £1.80. 42 +4%:V £2.60. 6+6V
£2.50. 9+ 9V £2.50. Cassette type /'2V
100ma with din plug £1.80. Transistor stabil-
ised 8-way types for low hum 3/4%/6/7%
9/12/15/18V. 100ma £3.20. 1 Amp £6.40.
Heavy-duty 13 way types 4/:/6/7/8%/11
13/14/17/21/25/28/34/42V 1Amp £4.65.
2Amp £7.25. Car convertor kit input 12V dc
Output 6/7%/9V 1A stabilised Stabilised
power kits 3-18V. 100ma £3.60. 3-30V 1A
£9.95.3-30V 2A £14.95.

a.

.
S-DECS AND T-DECS*
S-DeC £3.39. T-DeC £4.44. u-DeCA £4.52.
U-DeCB £6.67. 16 dil or 10T05 adaptors — with
socket £2.148. New S-de-kit £4.95.

CONTINENTAL SPECIALITIES
PRODUCTS*

EXP300 £6.21. EXP350 £3.40. EXP600 £6.80.
EXP650 £3.89. EXP4B £2.48. PB6 £9.94.
PB‘O() £12.74. LM1 £30.99. LP1 £33.48. LP2

Bl PAK AUDIO MODULES

Send sae for data S450 tuner £23.51. AL6O
£4.86. PA100 £16.71. SPMBO £4.47. BMT80
£5.95. MK60 £38.74. Stereo 30 £20.12.

COMPONENTS

Resistors 5% carbon E12 10 to 10M AW 1p.
1W 2p. Polyester capacitors 250V E6 O1 10
068mf 3%z2p. 0.1mf 2p. 156mf Sp. 22mf 4p.
33 47mf 6p. Polystyrene capacitors E12 63V
15pf to 6800pf 2 ¥2p. Ceramic capacitors 50V
E12 22pf to 1000pf 2¥2p. E6 1500pf to 4700pf
2Y2p. Mylar capacitors 100V 001, 002
005mf 4p. 01, 02mfa&Yzp. 04, 05mf&V2p
Electrolytics 50V 47 1. 2mf 5p. 26V 5mf 5p.
10mf4p. 16V 22mfSp.33.47.  100mf6ép. 220
330mf 9p. 470mf 11p. 1000mf 8 V2 p. Zeners
400mW E24 2V7 to 33V 7Y%2p. Preset pots
sub-miniature 0 1W horiz or vert 100 to 4M7
8Y2p. Potentiometers 'z \W 4K7 10 2M2 log or
1in Single 28p. dual 78p.

SWANLEY ELECTRONICS

DEPT. ETI, PO Box 68, 32 Goldsel Rd., Swanleg, Kent BR8 8TQ.
Mail order only Please add 30p to the total cost of order for postage. Prl
customers deduct 7% on items marked ~ and 11% on others. Official credit orders weicome

ices include VAT Overseas

NOW MASTER CHESS
CHALLENGER

* 3 LEVELS
OF PLAY
* SIMPLE

TO USE
* PLAY ANY
TIME

Why look for a “‘partner’’ when you want to play chess.
Now you have the ideal partner, ready to accept your
challenge at any time, day of night.

Suitable for chess players at all stages, having three levels
of skill. Easy to operate — even children can use it within a
few minutes. Positions of ail pieces can be verified at all
stages in game. Castling and en passent. Pieces may be set
up in any position, then computer instructed to play on.
Uses 8080A microprocessor, complete with instructions,
pieces, mains adaptor, and packed in protective box,
£129.95, including VAT, postage and packing. Access and
Barclaycard welcome. Just phone your number, name and
address and we will do the rest.

STRATHAND

44 ST. ANDREW'S SQ.
GLASGOW G1 5PL
041-552 6731-2
CALLERS WELCOME

88

ELECTRONICS TODAY INTERNATIONAL — JUNE 1978



	01
	02
	03
	04

