Accessionindex: TCD-SCSS-T.20121208.029

Accession Date: 8-Dec-2012

Accession By: TCD Dept.Mathematics

Object name: HP9820A Programmable Calculator

Vintage: ¢.1972

Synopsis: Electronic programmable scientific cadtad, HP's first algebraic
calculator. S/N: 1144A02907

Description:

This electronic programmable scientific calculat@s HP's first algebraic calculator,
although it was HP’s third calculator (both theist calculator [HP9100, 1968], and
their second [HP9810, 1971] employed reverse Paoligation). It was developed by
HP’s Loveland division (Calculator Products DivisjoThey were marketed as
"Calculators” to make purchasing easier, as atitiie some companies had different
procedures for purchasing "Computers”. They and titke can be considered as a
precursor to personal computers (PCs).

It was integrated circuit based, with a 16-chanas¥ dot-matrix LED display,
magnetic card reader/writer for offline program aladia storage, a 16-column thermal
dot-matrix printer, and four rear slots for intexdaoards. 1/0O Expanders that added
nine slots were also available.

It was a fully algebraic calculator with parentheeggrecedence and even implied
multiplication. (e.g. 2AB meant 2 times A times Ble calculator displayed the
expression as entered on a single line alphanurbEixdisplay (which showed 16
characters and scrolled as needed) and evaluatdebit the EXECUTE key was
pressed. Data was stored in registers labelled, &£,K, Y, and Z as well as the
numbered registers RO-R172 (up to R428 with optioremory installed).

The HP9820A user’s programmes were written in guage later named high
performance language (HPL). Fundamentally it israpke five-function calculator
(add, subtract, multiply, divide, and square robti, the functionality could be
expanded using plug-in 'ROM blocks' plugged intg afhthree slots behind the
display. ROM blocks came with metal overlays tcelatbrresponding sets of
unlabelled keys. Two such blocks were installecathd@matics 11221A" and 'User
Definable Functions I-111 11222A").

Internally it used reverse Polish notation (RPNypiving the use of a 'stack’. The
calculator compiled each algebraic expressionant&PN-style sequence, and only
the RPN version was stored. As the user finishetl &ae, it was compiled, and the
source was discarded. If the user wanted to ddieait was automatically
uncompiled back into algebraic and displayed.

The HP9820A has a 4-bit serial processor on four-based boards with medium-
scale integrated circuit logic that plug into atemnal serial bus. Firmware is stored in
custom HP LSI ROMs. Intel 1103 1Kbit static RAM®¥pide storage for program
and registers. Additional RAM could be added faygyams or data, either factory or
field installed up to a maximum of 3432 bytes. Dates stored in an internal binary
floating-point numeric representation that provitEs digits of accuracy.



The unit in this collection was donated by TCD Dkfatthematics.

Accession I ndex Object with I dentification

TCD-SCSS-T.20121208.029.01 HP9820A Programmable Calculator.
S/N: 1144A02907.

TCD-SCSS-T.20121208.029.09 HP9820A Mathematics 11221A ROM block.

TCD-SCSS-T.20121208.029.0]& HP9820A User Definable Functions I-11l 11222A RONbdk.

Figure 1. HP9820A Programmable Calculator three-quarter view
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Figure 2: HP9820A Programmable Calculator keyboard front right view
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Figure 3: HP9820A Programmable Calculator keyboard front left vi ew



Figure 5: HP9820A Programmable Calculator right ROM block



Figure 6: HP9820A Programmable Calculator left ROM block manufacturing label

Figure 7: HP9820A Programmable Calculator right ROM block manufacturing label




Figure 8: HP9820A Programmable Calculator showing right top cover lifted
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Figure 9: HP9820A Programmable Calculator upgrade log



Figure 10: HP9820A Programmable Calculator user guide inside right top cover
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Figure 11: HP9820A Programmable Calculator rear view
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Figure 12: HP9820A Programmable Calculator left rear closeup,
SIN: 1144A02907
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Figure 13: HP9820A Programmable Calculator right rear closeup



