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Sinclair Scientific

Producing a scientific calculator using a simple four-function
calculator chip.

In an article in the journal Wireless World, Nigel Searle of Sinclair Radionics Ltd outlined a general
problem of calculator manufacturers: "When considering new products, a calculator manufacturer
is constantly faced with the problem of whether to buy a standard chip from a semiconductor
house, or to design a new chip. In the former case, he will be faced with the prospect of
competing head on with other manufacturers using the same chip, whose calculators will therefore
have the same functional characteristics as his own. In the latter case, he will have a unique
product, but there are risks involved. Until recently, a custom calculator chip design has meant a
substantial investment of both cash and man-power in a product which takes almost 12 months to
come to a rapidly changing market... However, there is now an alternative, which involves re-
programming a standard chip to radically alter the capabilities of the end product—the calculator.
The resultant chip will be as easy to produce as the standard device from which it has been
developed so there are no unknown quantities with respect to the validity of the overall design or
production yields. Furthermore, the design effort and cost are considerably less; so also is the
total development time, allowing the calculator manufacturer the luxury of having only to meet

the market's requirements 6 months ahead instead of 12,"1]

Sinclair used this very radical approach to produce a small, low-cost, scientific calculator by
reprogramming the Texas Instrument TMS0805 chip, that was basically designed for simple four-
function calculators, to provide scientific functions.

1
+ o SERS
‘0 1 u‘-_-|£--?=:
¥ g
&

2000 Migel Tout 2000 Migel Tout

Sinclair Scientific

Distinctive features: Small, for its time, limited scientific, reverse-Polish notation (RPN)
calculator. Scientific functionality produced by single chip.

Technical Details:
Displays only in scientific notation - 5 digit mantissa, 2 digit exponent, red LED (made by
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Bowmar).
4-function, limited scientific, reverse-Polish notation (RPN).

Main integrated circuit: Texas Instruments TMC0805 (here date coded to 1974, week 18)
"calculator-on-a-chip" programmed to provide scientific functions (see below).

6v (4 x AAA batteries).
50 x 111 x 19 mm (2.0 x 4.4 x 0.75 ins).
Made in England.

Sinclair "Cambridge" series size, but not to be confused with the later Sinclair Cambridge
Scientific.

Introduced in 1974, the initial price was £53.90 [about US$120] including Value Added Tax (VAT)

[2], Due to the reducing cost of components and intense competition the price soon dropped
rapidly and the receipt for one example bought in July 1976 shows that it cost just £7 [about
US$14] including VAT.

Click here to see an advertising brochure for the Sinclair Scientific (pdf format).

On a personal note, the Sinclair Scientific illustrated above was bought in mid-1974 and was my
first electronic calculator, then costing nearly a week's wages. It had a great battery-saving
feature - At work someone would come and ask if they could borrow the calculator. After tapping
some keys, they would ask where the "=" key is? On being told it used RPN and did not have
such a key they would hand it back and go off to find "a normal calculator" to borrow.

Was also available as a build-it-yourself kit, as shown below.

Sinclair Scientific Calculator Kit

€ 2011 Nigel Tout

A Sinclair Scientific calculator kit, still shrink-wrapped
in the polystyrene container.

Technical Information

Texas Instruments had produced their first "Calculator-on-a chip", the TMS1802, in 1971 - See the
page 'The Arrival of the "Calculator-on-a-Chip"'. This chip did not contain just the logic for a
calculator but was actually a programmable "Microcontroller-on-a-Chip" since it contained a logic
unit, RAM, and ROM. The ROM had a mask-programmed capability, to give limited variation in the
functionality of the calculator.
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Texas Instruments saw the potential for using this sort of chip as a general purpose
microcontroller and renumbered the TMS1802 as the TMS0102, the first example of the TMS01xx
family of calculator/microcontroller chips. By 1974 Texas Instruments were offering the successor
family, the TMS08xx series, including the TMS0805 which was the basis for the Sinclair Scientific.

The first pocket-sized scientific calculator had been launched by Hewlett-Packard as the HP-35 in
1972. Having produced simple calculators, Sinclair decided that he wanted to produce a scientific
calculator, but typically he wanted it to be smaller and cheaper.[3] Although the Hewlett-Packard
machine used several integrated circuits, Nigel Searle was involved in investigating the design of a
single chip which would provide the required scientific functions.

The work on designing a single chip for a scientific calculator for Sinclair proved it to be
impractical, however, Searle visited Texas Instruments in Houston to see if they had an alternative
that he could work on. His new idea was to take an existing calculator/microcontroller chip
designed for a simple four-function calculator and re-program its ROM so that it would perform
scientific calculations.

As can be imagined, this was not a trivial task and Searle applied a great deal of ingenuity to
shoehorn a scientific calculator into the TI chip. The resulting TMC0805, custom version of the
standard TMS0805, was employed in a standard Cambridge series casing to produce the Sinclair
Scientific calculator.

Though less capable and less accurate than the Hewlett-Packard HP-35, the Sinclair Scientific did,
for a fraction of the price, provide scientific functions that were, anyway, more accurate than the
slide-rules which were still commonly in use by the less affluent.

For more information about the programming of the TMC0805 to produce the scientific functions
visit Ken Sherriffs website at http://files.righto.com/calculator/sinclair_scientific_simulator.html,
where the Sinclair Scientific has been reverse-engineered to reveal all of the secrets of the
scientific programmingl*l. There is also an amazing simulation of the calculator which runs
through the program in the TMC0805 as you operate the keys on the keyboard.

Clive Sinclair was very upbeat about the Sinclair Scientific calculator®l:
"SINCLAIR AIM FOR WORLD LEADERSHIP IN SCIENTIFIC CALCULATORS

"Our commanding lead in this technology enables me to predict that Sinclair will be the world's
major manufacturer of scientific calculators", claimed Clive Sinclair, Managing Director of Sinclair
Radionics at the company's first international sales conference held in London recently.

Speaking to delegates from more than 40 countries, he estimated that by early 1975 20 per
cent of all calculators will be purchased by professional scientists, engineers, architects, teachers
and students. In 1975 this will represent 3 million units throughout the world. Purpose of the
conference was to introduce the company's £49 pocket calculator, the "Sinclair Scientific"
mentioned in March ETI.

By the end of this year total calculator production on the entire Sinclair range will top 100,000
units per month. The company is expected to introduce further additions to its calculator ranges
over the next 9 months."

Giant Scientific

Further information about Sinclair calculators and the Cambridge range can be found on the
Vintage British Calculators site.
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This amazing machine is a giant 2.
Sinclair Scientific calculator. It has the "Reversing
functionality of the hand-held model, Sinclair's
but has the enormous size of 12" x  amazing

Seantde

27" (30cms x 68cms). 1974
calculator
Powered by 240v AC, it has a display hack - half
formed of an array of dozens of the ROM of
discrete LEDs. the HP-35",
http://

Grateful thanks go to Henry Padolsey

for providing these incredible

photographs.
=files.righto.com/calculator/
sinclair_scientific_simulator.html

"news
digest”,
Electronics
Today

This photograph
shows the array
of discrete LEDs
which make up
the display, with
the electronics
boards below,
all mounted on
a substantial
wooden back.
{International, May 1974, p8.
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Texet 1

Sharp EL-811 & derivatives

Royal Digital III & IV

Busicom LE-100A handy

Busicom LE-3DA handy

Toshiba BCO801B

Hewlett Packard HP-35

Rapidman 800

Texas Instruments 2500

Lloyd’'s Accumatic 100

Sinclair Executive

Casio Mini

Sanyo ICC-809

Sharp EL-801

Texas Instruments SR-10

Sperry Remington 661D & 661

Olympia CD 81

apf Mark v

Ramsgate M-11

Olivetti Divisumma 18

Atlas-Rand, Berkey, & Keystone

Hewlett-Packard HPS0

Heathkit IC-2009

MITS 150

Summit Ko9V, K16 & SES8M

Unicom 102

Victor 85 "Tallymate”

Elka 101

Sharp EL-120

Sharp EL-805

Bowmar MX-55

Aristo M64

Faber-Castell TR1

Hewlett-Packard HP-65

Sinclair Scientific

Casio fx-10

Calcu-pen

Casio AL-38 & family models

Commodore 776M & 796M

Novus 650 "Mathbox™

Rockwell 8R

General Instrument EZ3000
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kheck, billfold, wallet calculators

Casio pocket-LC
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Monte Carlo |

Texas Instruments Spirit of '76 |

Adler Lady & Sir |

Pulsar Calculator Watch

Compuchron Calculator Watch

RFT minirex 75

Casio CQ-1

Casio micro-mini

Elektronika B3-18A & C3-15

Speech+

Commodore S61

"Standard Type 17

Little Professor

Sharp EL-8026

Canon Multi 8

Casio 5T1

Casio MQ-1 & MQ-2

Kosmos I & Kosmos Astro

Hanimex Calculator-Recorder

Suntory Soroban Calculator
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|T158 Special Function Calculator

Sandvik 8425 Coromant

"Standard Type 2"

Panasonic Electronic Ruler

TEAL PHOTON

Casio Mini Card LC-78

SCAT Specialist Calculators

Sharp EL-825

Sharp EL-826

Sanyo CX-1
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Hewlett-Packard HP41 series |

Sharp PC1211/Tandy TRS80 PC]

Curta |

|
| Slide Rule |
| Otis King L |
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