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5 and the method by which it is to be performe » to be particularly described inand -5

by the following Statement:— S . : .

This invention is concerned with a method of storing a. sequence of

instructions entered via a keyboard intoa programmable electronic calculator and

mathematical and manipulative: operations formerly performed only by larger
computers. The development of t ese calculators has been due largely to the
development - of large-scale integrated 'circuits which have enabled calculator
, designers to implement a large number of computing circuits into ‘very-small

15 packages. With this reduction in size of calculator ¢omponents, many hand-held 15
‘electronic calculators that perform sophisticated_mathematical functions have
become available. The number of functions that can be performed by hand-held
calculators is usually limited by the number of keys that can be conveniently
placed on,the keyboard, rather than the number of the functions that can be

. 20 - performed by the circuitry inside the calculator, since the spacing of the keys on 20
the keyboard must be sufficiently large for a human oberator to conveniently
actuate the keys. Some calculator designers have alleviated this problem. by
Erov_id_ing a shift or prefix key that enables one or more -of the other keys on the

b

keyboard to initiate more than  one calculator function, Examples “of such
25 calculators are the Hewlett-Packard (RTM) Models 45 and -80. . 25
A.numbel_' of electronic calculators available today not only have the ability to

30 sequence of coded instructions usually called words or key codes, The storage 30

codes can be stored, and the complexity of the programs the calculator can
execute is often limited by the length of the program st ! e
; - The stored program in a hand-held, programmable, electronic calculator :
$ - 35 usually.:comfprises a series: of ‘key codes in ‘a memory that correspond. to the k)
- - Sequence of keys a user would depress if he were performing the program o
manually. If some of the steps in.the program comprise functions that are accessed
from the calculator keyboard by first using a prefix key, then the program will have
to store the prefix instruction as well as the instruction for the mathematical . :
40 operation, If the program.includes a _si%nificant number of such functions requiring 40
the use of the prefix key, then a significant amount of the program storage space :
may be used up with tge prefix instructions, e .

- It is an object of this invention to reduce the amount of storage space required

45 The present invention provides a method of storing a sequence of instructions 45
entered via a keyboard into A2 programmable electronic calculator, the method
comprising the steps of: detecting the actuation of a key on the keyboard;
generating a key code_representing the key actuated in response to the detection:

of the actuation; deciding whether a status indicator has beep set in a status
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structions, entered via  a keyboard "having function and _prefix keys, in a

-~ programmable electronic calculator, the method comprising the steps- of:
o detecting the .actuation of a key on the keyboard; generating a key code

15 representing -the key. actuated in.response to the detection of the actuation; 15
_ deciding whether the key actuated can be prefixed; if the key actuated cannot be
prefixed, deciding. whether the key. actuated is a prefix ike¥;_if it is a prefix key,
setting a prefix status indicator_and:st_qting the key. code; i it'is not a prefix key,

: storing the key. codé; and if the key-actuated canbe prefixed, deciding whether the o

20 _ke{ has -been prefixed by looking for a refix status indicator; if it is prefixed, 20

. deleting the stored prefix key code and the status indicator,-ge'nerating a merged

key code re resenting the previously stored prefix key code an ‘the key code of

the actuated key and storing the m_e?ed key code; if it is not prefixed, storing the

key code and ¢ eleting the status indicator. - Lo T _

25 " The present invention further provides an electronic calculator comprising: a 25

_keyboar having a plurality of keys for entering information into the calculator;
“encoder means connected to the keyboard for generating ke codes corresponding
‘to the keys on the keyboard, each key code having a pre etermined length and
being generated in response to a particular key being depressed; and processing
30 means connected to the encoder means for tprocr._"_,ssing key codes, for producing a 30
‘merged key code in re'sgo_nse‘ to receipt of a first selected key code followed by one
~of a plurality of secon _key codes, the merged kei code having a length shorter
~ than the combined. lengths of the first . selected key code and the one of the
_ .plurality-of second key codes, and for substituting the merged key code for the first |
35 selected key code and the one of the plurality of second key codes.- 35
In a calculator as set forth in-the last preceding paragrap preferably the key :

codes have a fixed length and the merged key code has the same length. -
A calculator as set forth in either one of the last two'immediat"ely preceding
paragraphs preferably includes a program storage memory connected to the .
40 encoder means and to-the processing means for storing a program of processing 40
steps in the form of a series of key codes, wherein the processing means produces -
the merged key code upon receipt of the oné of the plurality of second key codes
and inserts the merged. _tz' code, instead of the first selected key'code,_and' the one
of the plurality. ‘of second key codes; into the program storage memory. '
45 In a calculator as set forth:in the last preceding paragraph preferably the 45
processing means includes: a status register connected to the encoding means for
storing ‘an: indication of the generation ‘of -the first selected key code; a first
comparator connected | register 2 . the en ' )
. generating an output signal when the first selected key code has been generated; a
50 second comparator connected to the first comparator and to the encoder means 50
- for generating an output signal in response-to generation of the one of the plurality
of: second key codes and the output signal of the first comparator; and code
generating' means ‘connected to the second comparator and tot e program storage
: memory for generating the merged key code in response to the output signal of the o
5% - second comparator and “for inserting the ‘merged key code into the program - 55
- storage memory. el e .
.. The present invention furthér provides an electronic calculator comprising: a

keyboard having a plurality of keys for entering information into the calculator;

encoder means connected to the keyboard for generating key codes corresponding

60 ‘to keys on the keyboard, each key code having a predetermined length and’being 60
' generated in response.to a particular key being depressed; a memory connected to
‘the encoder means for storing key codes; an processing means connected to the
encoder means and the memory or processing ke ‘codes, for producing a merged
key code in response to receipt of a first selecte key code followed by one of a

- 65 plurality of second key codes, the merged key code having a length shorter than - 65
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i nstructio rthq mnameormhalﬂtto ﬂ&l_memo_ry for generating the merged key code in
response - to.the output signal of the comparator means and for inserting the
' ‘merged key ‘code into the memory. - = L
: In the preferred embodiment of the present invention means are rovided for
.15 %enerat-ing a single key code, herein called a merged code, for each of several 15
: unctions requiring a_prefix key and a function key-to initiate the function. A

- portable, programmable, electronic calculator may have, for example, 35 keys on
. its keyboard. A unique key code in the form of a binary number is usually assigned
to each key and thus a calculator having 35 keys requires a six-digit binary code to
- 20 uniquely represent each key. However, six binary disgits- can represent up to 64 20
unique combinations and a calculator thaving only 35 keys thus has 29 spare or
unused key codes. Some or all of these spare key codes can be used to represent
those functions that are accessible from the keyboard onlﬁf by first actuating a
- prefix key. When the calculator is being programmed, each key code is entered
‘25 into-the program memory after the corresponding key is depressed. When a prefix 25
key is depressed, a flag is also set in a status register in the calculator. If the
N _ following key is one. that may be both validly prefixed by and merged with the
preceding key, the flag in the status register causes the calculator to replace the
previously stored prefix key code by a merged key code representing both the _
30 - prefix and the subsequently depressed key. The merged key codes thus save = 30
_ program memory space by storing only a single code representative of the desired .
- operation. . . S : o '
- .. There now follows a.detailed description which is to be read with reference to

: the accompanying drawings of a .method and a calculator according to the .
35 invention; it is to be clearly understood that this method and calculator have been 35
selected for description to illustrate the invention by way of example and not by
way of limitation. _ S S , o

Figure 1 shows a block diagram of a calculator according to a preferred
embodiment of the present invention; and C

40 . Figures 2 and 3 show a flow chart of the operation- of the preferred 40
embodiment of the present invention. _ : S . :

: Figure 1 is a block diagram of a programmable, electronic calculator 10
having a keyboard 12 with keys . for entering numbers and initiating the
performance of various mathematical and manipulative operations. The keyboard

45 12 is connected to a keyboard encoder 14 which generates.a binary code foreach - 45
key that is depressed. Since the keyboard 12 has 35 keys, a different six-digit binary

. number is used to represent each of the keys. Illustrative examples of key codes,
expressed in octal.form are shown in Table I. The keyboard and encoder may be

N implemented, for example, with an array of single-pole, single-throw switches, ,

50 cach switch being actuated by a key and being connected to a common diode © 50
encoding matrix or other weli-known. encoding structure. A keyboard buffer 16, :
connected to the keyboard encoder 14, is a six binary digit (bit) shift register that
stores -the most recently. generated key code. Key codes are ‘subsequently

: transferred from the keyboard buffer to other elements in the calculator. A read-
55 . only memory (ROM) 22 contains instructions-in-binary form for the performance 55

. of the various calculator functions and these instructions are addressed or initiated

by the binary key codes. A central processing unit (CPU) 20 performs the

mathematical and control operations- programmed in the. ROM: 22, Results of

keyboard entries as well as the manipulative operations performed by the CPU 20

60 - are displayed in a display device 26 connected to the CPU 20 by a display decoder 60
: - 28. The operation of such.a ROM and CPU along with a keyboard display device -

and associated components is described in detail in the complete specification of

our UK. patent specification No. 1,454,266 and also in the Hewlett-Packard

Journal, June 1, 1972, pages 1 to 9. '

65. - The calculator 10 includes a read-write memory 24 that can store key codes 65

s
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subsequent | y5 gene/GRle; pad,the 8QM 2?-;?’."? Eh?d%ﬁ't',ﬁg‘? memory buffer 18 i§ connected to™ 5

the read-write memory.24. The menior r.18 may also coniprise a six-bit shift
register, similar : to the keyboard ‘buffer. 16. The memory:-buffer 18 stores
information which is to be transferred into-or out of the read-write memory 24.
: The-calculator 10 is provided with a PROG/RUN switch 30 conriected to the CPU
10 . 20 by a line 31'which énables the read-write. memory to either store information 10
from the keyboard or read out stored information to the CPU and ROM. When
the switch- 30 is ‘in- the PROG -or progfam position, execution of instructions
corresponding to depressed keys is inhibited and the key codes are entered into
- the memory buffer 18 from the keyboard buffer 16 and then into the read-write .
15 memory 24. When_ the switch 30 is placed in the RUN position, functions - 15
.corresponding to the various keys will be executed when those keys are depressed.
Programs stored in the read-write memory 24 may be executed in.Run mode by
depressing a.program initiation key. - T S
" In the illustrated -embodiment, programs may be stored in the read-write .
- 20 memory and later initiated by actuating a Run/Stop key, R/S; or any one of the 20
keys labelled A through E. The A~E keys facilitate the storage and recall of
several different programs and subroutinesina single read-write memory. To store
a program that will be recalled by depressing the key A, the user switches the
PROG/RUN switch 30 to PROG, depresses the LBL key and then the A key. _
25 Next, the user actuates various keys on the keyboard in the order in which the 25
functions are to be performed in the program. The last key in the program is RTN,
which: causes the calculator to return to the manual mode after the program has
‘been executed and functions much as an END statement in a computer program.
Further description. of the components and operation of a programmable
30 calculator, as described above, can be found in our UK. Patent Specifications -30
: "Nos. 1,455,160 and 1,403,710. ST o C
As previously mentioned, some of the functions performed by the calculator
10 require the depression of a prefix key before the function can-be initiated or
programimed. For example, to take the logarithm (log) of a number; the “f” key
35 must first be depressed and then the “8” key. These two key strokes will instruct 35
the calculator to take the natural logarithm of a number already entered into the
calculator. If only the “8” key were depressed, the number eight would beentered
into the calculator rather than initiating the logarithm function. Similarly, to take
the antilog of a number, the “f-*” key is first depressed and then the “8” key is
40  depressed. Similarly, the absolute value of a number may be determined by first 40
depressing the “g” key followed by the 6™ key. Two other prefix keys are also
shown, STO and RCL, which are used for storing and recalling numerical
constants. A number may be stored in any one of nine registers by: entering the
_ number and then pressing the STO key followed by one of the digits 1'through 9 to
45 designate one of the nine storage registers. That same number may be recalled by 45
' depressing RCL followed by the digit key indicating the register in which the :
number is stored. - S . '
- When -a program is stored using any of the foregoing operations, two key
codes must be stored: the prefix key code and the function key code. Thus, two
S0 positions in the read-write memory 24 are used to store the instructions for a single 50
: . operation. If a number of these functions are used in a program, a substantial
amount of limited storage space will be used up with the prefix key codes. The
amount of space used up by prefix key codes may be reduced by assigning some of
: the unused key codes (i.€., the key codes not assigned to the 35 keys - oun the N
. 55. keyboard) to a combination of a prefix key and a function key so that only a single ‘59
position in_the read-write. mémory 24 is used to store -the merged code for an
instruction requiring two key strokes. These merged codes can be generated by
checking each key code to.see whether a prefix key has previously been depressed
and, if it has, whethier that key is one for which a merged code exists. If a merged
60 . code does exist, that code will be:generated in response to an instruction from the . 60
ROM 22 apd will be inserted into the memory 24 via the CPU 20.in place of the
ﬁreﬁx and function key-codés. By w;agl of example, Table 1 lists the functions, their
eyb'cc()ides and corresponding merged codes (in octal form) used in the illustrated
embodiment. o ' T : '
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d from the read-write memory an

If merger. should take place, then the calculator once. again checks
: . for the Program mode. If the calculator is in the Program mode, the prefix key
35 code is selecte

estabhshed in the

d then the merged 'code address is 35 '
, overwriting any prev1ous

information. The merged code may be generated by the use of a look-up table in
the ROM 22 or throu%h a numerrcal subroutine which generates & unique pumber
ix

in response to the pre

and function key codes being merged. If the calculator is

40 _pot in the Program mode, the stép of deleting the prefix code from the read-write. 40

memory is skrpped The merged code is then transferred to the

M 22. If the

calculator is not in the Program mode, the instruction correspondmg to the key
code will be executed. If the caleulator isin the Program mode, the. merged codeis -
inserted into the read-write memory.

45 If the p

decision blocks 70, 72,
perform the sam

particular com

As illustr

refix that was previously esta

ated in

tablished was not the * ‘g’ refix, the 45
74, etc. will check for the other prefixes and will then
me ch hecks of validity of the prefix and validity of merging for the

bination of instruction and prefix.

Figure 1 taken together with Table I; not all of the

50 instructions requiring a prefix will necessarily generate merged € ‘codes, and those 50 )

selected for merging are those that may be use

The foregoing flow chart can be imy lemented in a read-only memory as shown In

d more frequently in programmmg

the program below.in Table II as well as in’ equrvalent hardware loglc employing

- well-known teehmques of logic design with ga
- 55 reader in understan
: used to generate 2  merged code for “x>y”,

ates and_ flip-flops. To assist the ' !
anding the. operation ¢ of the program in Table 11, the mstruetrons- "55
requiring the depression of t e'g” an :

“RTN” keys, are underlined. In ‘addition, ‘the c_orr_espondmg decision blocks have
_been indicated by reference designators in the extreme .rlght-hand column pf the

o _Table. The starting points ‘of the
- 60 by the key labels in the extreme nght-hand, column of the ROM

Program.-

he ROM programs for the other keys are indicated



[ f second key codes.
code and the one of the plurality o
gg I n asggfghfgtgsyas set forth in the | ast preceding paragrap?hgrggﬁéably
e ey Ode e X e A e e e O e e A el
. A calculator as set forthin ei
L?gg;ging par agr aphs preferably |nclﬁdes acggggagnhzgg;a?grngggpy
0 encoder .neans and to the pro
L?oé?:nfof processing 40 steps in the formof a series-of key cox

wherein the processing nmeans produces the nerged key: code upon recelpt of

q»7codes and inserts the nerged key

oneé of the plurality. of secong 4k a P e o ey,
Egge < nstead o? The Tirstsetected ey—cogde—anrd—+the—dne o e y

OMbo EQQQQ@D I.cul-ator as
b R the pro EHforage nenory. In a'ca
gztssgrth kﬁyﬁhe Iag?kgygcedlng par agr aph preferably the 45. processi ng

di ng nmeans for
9 SHREY st atlus +edosgier connechefN?: t sk FWe3
gfgplsnlén d| ca]t T T inllof Thg:m%iénerat i on S'[ﬂ4 t he 'ﬁtbS’ﬁ@Jsect ed key code; a

............ code has been
for geﬂeLMﬂg ari outnut si gpals when the f' rst Sggﬁ? r@ZIt corrpar ator and

tmnparator cosymRct ed
gener age Halé g ‘%gg”d’ ~ INXL : JSBTNX2
to the7en frs. _ STO23 ~: A—1->A[P] _
. 8. me RIRTIR: . A-1-SAP] .
9 LOGPI1: 11_..,_1.1,11,1_ —> L9313 BT IFNOCARRYGOTOSTOI3
10 Lmlz_._m.--.'..m —> L9341 R GOTOMIN2 =~ = .
11 Lee@1s: o il | i - NO OPERATION ..
12100014 11.11.101. _ RCL18 : A-1.>A[P . .
13 LO901s:  .11.1...1° —> Lp15p T IFNOCARRYGOTORCL]9
14 Lo0ol6: ...1.1:1.1° S Lpgs o JSB RCL6 |
15 Loog17: .. 11.1.11 -5 Lpap RCL8 : GOTORCLSS
16 LOOM20: ... 111111 —5 Lgg33 - RCL7 : GOTORCL7S . ... .
17° LOeg21: * .1.11...1. STO31 " : C-1->Clp] . |
18 LOOP22: 1.......11° —> Lg2ge | IFNOCARRYGOTOSTO32
19 LOO®23: . 1.11)11..1 _> LP266 - JSBCLRST
.20 L4 1INNQLL1L S Lpard  GOTOSTO3p .
21 LO@5: ...111..11 -S> Lpp34 RCL6 : GOTORCL6S
. 22 L00026: uu 11 S 117 .. GOTONOSFX2..
23 LOpg27: AL 5 Lpg3s RCL4 : GOTORCLAS = . .
24 LOPO30:  1.11111.." e LSTX2 : DATA—>C .=~
| 25 LOgO3l: H.1.1.111 - Lp3s GOTOFRTNI1 "
¢ 26 LOPP32: 11111.i.1.° T RCL8S : . A+1—>A[X]
27 LO@@33: 11111101, RCL7S : A+1-5A[X]
28 LOOO34: 11111.1.1. - RCLES : A+1-SAX]
29 'LPP3s: ‘11111.1.1. © RCLS  : A+ISAX] 7
30 LOOM36: 1111 1.1 - RCLAS : A+1-5A[X] .~
31 Lo@p37: - 11111.1.1. RCL3 : A+1-SA[X] ..
32 LO0Q48: 11111.1.1. RCL2 : A+1-5A[X]
33 LOGBMAl:  11111.1]1. o RCLI  : A+1-SAIX]
34 LO0e42:  ..11.i.1..- o o IFS3%1 :
35 “LOOP43: 11.1._1-1111_-.. —> L9327 . THENGOTO RCL23
36 LO0pd4:  111....11T —> Lg34l _ v GO TO MIN2§
37 LOoMs: . 11A1T S Lops3 STO7 : GOTOSTOTS
38 Lo@od6: 1....i.1. ik UFCNI10 : IFS8#1
39 LOOMAT:  1.0.010.11 —> Lg2ie - R THEN GO TO UFCNll
40 Logosp:  1..:101011 - S Lg217 " GOTOWAIT49 .
41 Lpgps1: .-l | a _ NOOPERATION
42 ~L00g52: 1111-1.-1-.'1_. STO8S : A+1->A[X] .
43 LOO9s3:  [1111.1.1 o STO7S ": A+1-5A[X]
44 LO@p54: 11111.1.1. ° SRR STO6S : A+1-5>A[X]
. 45 LO00ss:. 11111.101. - STOS  : A+1-5A[X]
46 LOGBS6:  11111.1.1. STO4S : A+1-5>A[X]
47 LOPOS7:  11111.1.1. STO3 : A+1-5A[X]
48 LOgo69:  11111.1.1. STO2 * : A+1-5A[X]
¢ 49 Leogel: - mi111; STOI" : Ax1-5AIX]
50. Logpe62: R S 0% % D : ' ) o IFS3#1.
SIULOOB63:  11.1,..101 —> Lp321 : e | THENGOTOST022
52 LOO@64: 111. . 111 —S L@34l N GOTOMIN2)
53 L@@06s: - ..1.1.1.11 -5 Lgps2 STO8 : GOTOSTOSS
54 LO@G66: ‘11.11...1. RCL2S : A= 1> APl
55 L0067 11.11...1. - " A—1->A[P]
56 LO9a70:  .11111..11 - —> L@174 . IFNOCARRYGOTORCLIZ
57 LOGOTL:  111....111 -5 Lg3d] o GOTOMIN2p ~ .
58 LOOO72:  11.10...1. STOI8 : A —1-_>A[P]
59 LO9973:  1.11111511 © —> Lg27s IFNOCARRYGOTOSTOI9



for generating an output signal in res [
_ ponse to generation of the one of th
plurality of second key codes and the output signal of the first ©

cogparater and code generating neans connected to the second conparator
and te—the—programstorage nenory for generating the nerged key code in

response te~the output signal of. the second co
nparator and for insertin
}ESez?{gﬁ“' ¢y code into the program 55 storage nenory. The present °

fther provides an electronic cal cul ator cd
nprising a keyboard
having a plurality of keys for entering informati-on into the galculgtor

ggfggggoggang connected to the keyboard if4es,997ener ating key codes g
| g—66——tT Keyb onrhe Keyboar d, each key aving a ;s
Eredgtern1ne@¢l h an .bei-hg —ijgg%erated |st§§pon$égfﬁop parglculér’
ey being de% : 1ETpry connected to the encoder QEXOEANGE Mt or i ng

menory for pﬁOcEﬁ&ﬂhg kéll.codes, for producing a nerge pode in

key codes; agfl gmanesslmg Means connected to the encod &ns and the -
response -t o. g c% ofllé 'f{ lrﬁt sel gpiped key e foll ovved

s |, A2/ " %S0 N B q‘b Iﬁm
plurality of .kelyj cpodes, the e o having a Ien h>Sﬁ®¢Ker than 65

68 Log1g4: . .11..111; LSTX1 .
69 Lgolgs: 1.111.... IR - C—> DATAADDRESS :
790 LO9ig6: ...11...11  —> L9930 . GO TOLSTX2 '
71 LO9197:  11.11...1. ' RCLI4 : ‘A—1-3A[P]
72 Leouig: - .1..1.1.11. —> Lelix o IFNO CARRY GO TO RCLIS
73 LoeLll: - L. l...... 1 —> Lopdp L JSB RCL2
74 L@@112: ~ 11.11...1. RCLI5S : A—1->AlP]
75 LO@113: 1111l 111_. —> L@375 : IF NO CARRY GO TO RCLI16
76 LOO114: Al > Lee37 o : ~ JSBRCL3
77 LOO1LS: '.'..,.ll._ll —> Logv6 L GO.TO TNX1
78 Lgotleé:  .1.1..11... ' SDGT2 : 5-—>P
79 LO@117: . .11.1...1. : - IFC[P1=0
890 LOp120: 1....11.11 —> L9206 THEN GO TO SDGT3
81 L@p121: . .1.11...1. : C—-1—>CiP]
82 L@e122: .1l1.1...L. IFC[PI=0
83 L@9123: .11.1.1111 -~ —> LO153 - THEN GO TO STOll
84 LO0124: .1.11...1. ' C-1-—>CIPl
85 Lep12s: ..l1...11.. ' - 2—>P
86 Lo@126: .111.1...1.  —> Lpl64 ~ JSBADRS3
87 L@9127: - 111111111  —> L@367 : GOTOSTO19
88 LOp13g:  ....1.111. , ADRS4 : '0—>B[W]
89 LOQ131: .1....111. S ADRS1 : SHIFTLEFTA[W]
99 Lo@132: ....1111.. B _ P+1-—>P
91 'L@g133: 11..1.11.. o : IFP#12
92 . L@@134: .1.11..111  —> Lo13t- - - .~ : THEN GO TO ADRS1
93 L@p135:  111.1.111. S ‘ ' A EXCHANGE C{W]
94 Loo136: 1..111.... C—> DATA ADDRESS
95 19@137: 111.1.111. : ' A EXCHANGE C[W]
96 Lopl4p: ....l11....~- . RETURN _
97 Le@idl:  11.11...1. " RCL17 : A-1->AflP]
98- L@p142: ....11..11 —> LOpI4 ' IFNO CARRY GO TO RCL18
99 L@@143: - ...111.1.1  —> L@@35 -~ JSBRCLS
1090 LOP144: - 1....1.... —> L4145 *»+xx  SDGT4 : SELECTROM4
191 Lo@145:  1i.11...1. STO15 : A-1-—>AlP]
102 Log1de: . 111.1...11  —> LO350 IF NO CARRY GO TO STO16
193 Le@l47: ..1.1111.1 —> LO957 ' JSBSTO3
194 LOQ15Q:  11.11...1.. L RCLI9 : A—-1->A[P]
195 LO@151:  1....1.111  —> L@205 IFNO CARRY GO TO RCL20
196 L@o152: ...1..... 1 —> Lou20- JSB RCL7 :
107 L@p1s3: . 1...1.1..1 —> L@2I12 sTOl1l : JSBCLRM
108 LO0154: N5 I ' : IFS3#1
109 LO@155: 11.1..1111:  —> L9323 THENGOTOSTOIZ
119 Log156: 11111...1. = L A+ 1-—>A[P
11 Loe1s7.  ..... 11111~ —> LOpo7 : - IFNO CARRY GOTO ST023
112 L@Ot6Q: 111....111  —> L9341 GO TO MIN29 =
113 L@ote6l: - tl1.11...1. : _ STO14 : A—1-—>AlP]
114 L@@162: .11..1.111  —> L9145 : IF NO CARRY GO TO STO1S . -
115 Leg163: ..11.....1 —> L9P6D _ , JSB STO2 - -
116 LO@l64:  .1.....1..~ o ADRS3 : 1-—>84
117 L@@les:  1..1111.1. - ADRSP® : IFAIXS]>=1
118 Logi66: .1.11...11 —> L9130 B THENGOTOADRS4
119 L@ol67:  .1...1. 1. ' IFS4%1
120 LO0179: ‘111, llll. -> L9173 . : : THENGOTONOSFXI
121 Lep17l:- 1...1.1..1 —> L9212 NOSFX2 : JSB CLRM

122 Legl72: I11l..... - - NOSFX3: 0->F7

-

~



1 j 465, 997 of the

g the conbi ned | engths of the firztfselgctedtrﬁé fﬁgengpgeéhﬁesngode the
' codes, and for inser

FLgrﬁéhéyyOflﬁegogglEﬁrator as set forth.i.n the | ast precedi ng paragraphn

[ he nmerged key coge
codes have a fixed Iength and tl _ \
PLgfggﬁglre;gfhkeYn a calculator as set forth in either one of th é.a t two

bl'y the processing neafs
recedin 5 paragraphs prefera o
:ggfﬁhggelg Etatus rgglster connected to the encoder neans for sto g

tor
on_of the generation of thessfopyst sel ected. key code; conp&ra

dl C I TYUT oL Aoy | o
Irrgan omm; ed.foqt! he en(;og mean,g an oFX:lne status @M%of S econd
eﬂ 17 oUiput i gnal @n the on hre 0 | ..seeo
Egg bélehl. énerated and code generatln gonne

or nlqa 'and ol EI memory for genermNOGA ﬁ@@@"r@%ﬂ‘ﬁy code

the ClQm? : ar atJSB Reeladns and for inserting
in rds oLend o fing oqt puts of the yqggpar,at@h fridns and
i he ZQdey Uocléllmt 0-bhep3renory. | IFNOCARRYGOTOSTO36
~> L9266 : JSB CLRST |
- |3| Lmzmz. 1.1..1.._.1 . —=> Lo24 . JSB MPY2p
132 L90204: - 1.1...1111 ~ _3 19243 GO TO SQX1
133 Log20s5: ~ ....1111.1 -5 Lpg1? "RCL20 : JSBRCLS _
134 LO@206: ..11.1.1.. SDGT3 : IFS3x1
135 LO0207:  .11..1..11 _> L9144 | | THEN GO TO SDGT4
136 Lem2ip:  1.1..1.... _S Ls21) raan SELECTROM S
137 LIl 11..1....0 5 L3212 s RacTp - SELECT ROM 3
138 Lop212:  ..11.. 1. CLRM : 0->CIM]
139 Lee213: 111, | | GEXCHANGEM
140 Log214: 1., 11, | : | 2->P
141 Lo@21s: .. [il...- o RETURN
142 Log216:  1.1....1.° - UFCNI1 : 1->81¢
143 Lo0217:  ..1..1.... > LI122p-  *seex WAIT4D | SELECTROM 1 -
144 100220 111.1..... MDL9 : 1->F7
145 Leg221:  .11,...... : MEMORY DELETE
146 L@p222: 1.111..1.. | | 9->SIl
147 100223 . 1.111..... . MDLI : §3FS
. 148 L9224 " 1.11.1.1.. o - IFS11#1
149 Lg9225: 1..1..1111 —> Lp223 . - THEN GO TO MDL1
150 Le226: 1.111..... . T @—>F5
151 L@g227: ... .1i.... | RETURN
v 152 L0230:  .1....11.. . SDGT! : 4->P
153 Le@23l:  .11.1...1, - IFCIPI=0
154 L@0232: .1..111.11 -> Lp1ie . - THEN GOTOSDGTZ
135 190233 1...1.1..1. _5 Lg212 © RCLI® : JSBCLR _
156 L00234: . .11.1.1.. . IFS3#l
157 L@023s: 11.11..111  —» L33 | | THEN GOTORCLII
- 158 Lp0236: 11111, .1, - A+ 1—> A[P]
159 Lg237:  ..11.1.11  _> Lopes . IFNO CARRY GO TO RCL25
160 L90249: -111....111 =~ -5 Lg3a1 - GO TO MIN29
161 L@p241: .. 11.1.1.1 © _5 Lopes STO20 : JSBSTOS
162 L0242: 11.1.1.111° -5 L1325 GO TO FRTNII
163 L0@243: - .11...i11. . SQX1  : C—>A[W] -
o3 Loooas: 1L..1.... > L1645  wsess MPY)) | SELEOK ROM 6
165" LOG24S:  11...1....° _5 L6246  ***+x Dyprg . SELECT ROM 6
166 LOD2d6: - 11....11.. DEC7 : 12->P
167 LO@247: .11.1...1. - IFC[P]=0.
168 LO025g:  .1111..111 * —» Lg17] | THEN GO TO NOSFX2
169° LOO251:  ..1..11... - - . - LOAD CONSTANT 2
170 LO0252: .. 1.1.1... CEXCHANGEM -
v 171 LO@253: 1. 111H1 0 —» 19217 . GOTO WAIT4p
172 LP0254: . 1.... .11. - FRAC? : SHIFT LEFT A[M]
173 L@0255: ‘11.11.0.1. * A—1->AIX]
174 - L@@256: ... 1111.. | | P+1->P
o 175 LO@257: -11..1.11.. FRACI : IFP#i2.
176 . LOA260: - 1.1.11..11 s 1254 _ THENGOTOFRACZ
177 LO@261:" 111.1.111. . - AEXCHANGEC[W] S
178 LO0262:  _F1...111. _ - : " C>AW]
179° L06263: 1.111.1.1 3 9> A[X]
180. LO@264: 1.1.11.1.. . A DELAYEDSELECTGROUPI
181 LOM26S: - .11..1.111 - _s L@14s o GOTO @14
182 Lo@266: - ..11...11. | CLRST : 9->CIM]
183 L@p267: .. 1.1.1... - o CEXCHANGE M
184 Lo@279: 11,...1].. | ' 2>p

185 L@@271: .11...111. S : CLRSTI : C-> A[W]



Hg the preferred enbodi ment of the present invention means are provided for
generating o a d nerged code, for each of.

iSﬁ?/teiral ¥ 15rfuncft|ons requiring a prefix key and a function key to
ate—thefunction. A portable, progranmable, electronic calculator ma

have, for rrpl-e, 35 keys on its keyboard. A unique key code in the formy

of a binary@®unber is usually assigned to each key and t

having 35 s requires a six-digit binary code tg 20 - huan?qﬁgl ;:/u_l ator
represent each key. However, SIX bi nary ﬂu@lgb'ﬁ can represent up to 64 "2
uni que conbi Aet--eRs—art—a—catettator—tavrmg oy 35 Key nus as. 79" spare
or unused kehg6cbopRg2: Sd)rié”ér .al |- of these spare key co Jr d
represent th g L ;«3: «:)H hla*t are accessible fromthe @eylmxmd only. by

first actuatjggoraspief i X Koy, Wen the calcul ator is beRBGURN
..... o
key code i's Bpt esede:2511.11. I.htO t he_program merfdiQ)? aft -qJB %amd each ¢

key is depre@éeﬂ(m’%enl% pr‘ —>2% y i s depressed, a_,s g—, I's al S0 set

a status regpé (}ul ator. T f the.lolivwosn Rﬁi.jP

. o3 kBELA¥EDISELEﬁ'B.G 1
be both vali iy pg3gsi xe i and .nserugzm w t¥*t*he pr ecedlﬁ‘dg— R0 fltag in
the status rmegi £0@803:causes. the cal cul ator to replace th ]

refix key c ystored
p y fgge %gg? ey q?ﬂ {cey code representlégGl?ch 8-91->A[XS]
. 198 LO0306: 11..1... L9310 IF NO CARRY GO TO GDGT3
' 199 LO9307: . -l.-..l,‘..lll : —> L2111 ‘GOTOFACTD -
200" LOO310: _}l.l-..l..'._.. -> L5311 Aok GDGT3 : SELECTROMS . .
201 L@@311;  1.1.111111 —> L@2571 - GO TO FRAC!I
202 LoD312: O il = Lo17L GO TO NOSFX2
203 Log313: 1..1.....1 -> L9229 © §TO13 : JSBMDLO :
204 Lop3id: 11.11...1. _ A—1->A[P]
205 Lo@31s: A0 111 > Lol6l IFNOCARRYGOTOSTOM
206 Lo@316: L. 101 —> Logel . JSB STO1 :
207 L9@317; - 1.11.11..1 —>.. 10266 o STO36 : JSB CLRST
208 Lop320: 1.1..1.1.1 —> L9245 - JSBDVD20
200 L@@321: 1...1.1..1 —> Lo212 STO22 : JSBCLRM
2190 L0@322: S | 2—>P
211 L@9323:  .111.1.1.1  —> L9I65 STO12 : JSBADRS9 g
212 L00324: 1.1111.... _ C-—>DATA o B *
213 L0@325: S RS AN > L2326 **xxx  FRTNII : SELECTROM2 -
214 19OP326: B T 12327 *xkxx FRTN1Q : SELECTROM2
215 L99327. 1...1.1..1- —> L@§212 RCL23 : JSBCLRM . .
216 LO@330: ......ll.. CoLs p—>P S 1
217 LOO331: Jdl1.1.1.1 —> L9165 : RCL11 : JSB ADRSO '
218 - L9@332: 1.111..1.. : . Co g—>SIil .
2197 TE@333: ..M. . . _ 9> Fl _
220 L0d334: 111,101, ' IFS1i#1
221 Lo933s: 111111111 —> 19337 . THENGOTO RCL22
222 L99336: . .1..1.1... C—> STACK :
223 Le@337: " 1.11111,.. . ~ RCL22 : DATA—>C
©224 L90340: 1.0 1.111 . —> L9325 D . GOTOFRTNII :
225 Le@34l: 1....l..... —> L4342 . ke MIN290 : SELECT ROM4
226 LO@342: 1.111..1.1 —> L9271 _ JSB CLRST1 .
227 L99343: 1r.1,111, R ' AEXCHANGEC[W]
228 L0344: ,.l-.'.;..ll-llll Co-> L9217 i o GO TO WAIT49 N
229 LOP34S: | ...l _. L 'NO OPERATION
230 LOP346: ... o . NO OPERATION .
231 LO@347:  ........ o NO OPERATION
232 LO@3se: . 11.11...1. STO16. : A—1-—>AIP]
233 L@@3s1: - 1il.1i. 11 —> L9354 IFNOCARRYGOTO ST017
234 L@P352:.. - .......1.1 - —> Logp1 : JSB STO4 . : .
235 LO@3s53: o .l11L.. 111 - = L7 BRI GOTONOSFX2 <
236 LO@354: " 11.11...1. - STO17 : A-1—>AI[P] '
237 LO@355:° - LI = Lo972 IFNO CARRY GOTO STOl8
238 LOP356: RIS —> LOpsS JSB STOS
239 LOP3ST:  ......... L . NO OPERATION \
240 1Lod360:  ..... e ' : o NO OPERATION : -
241 1L99361:. ... 1.0, : B . BUFFER -> ROM ADDRESS
242 L9@362: ....... L —> Loood . GOTO DUMMY - .
243 L@@363: - ..1....1.. TNX2 : 1—>82
244 L9364 .01...111. _ .- C—> AlW].
245 'LO0365: mt..t.....  -=> L7366 kK . SELECTROM 7
246 L@P366: .......... L : NO OPERATION

247 LO@367: .1.1..11.. S sTOI® : 5-—>P
248 L9O370. .1_.11...1. _ C—l—>C[P]



30 prefi x and the subsequently depressed key. The nerged key codes thus
save 30 program nenory space by storing only a single code
representative of the desired operation. There_now follows a detail ed
description which is to be read with reference to the acconmpanyrng—thaw-Rgs
of a nmethod and a cal cul ator according to the 35 invention; it is to be
clearly understood that this nethod and cal cul ator have been 35 seléggyd

for descrhption to illustrate the invention by way of exanple and no
way of |.imrt+etien—Figure | shows a quggbypiagran1ofja cal cul at or accordi ng
to a preft rb%%ﬂnbodlngnﬁlof; & present—+Aveatian; and 40 - Rijgur es
2 and 3 0 | ow.¢har.t | of _ veration of the prehyELloy B0 .
enbodi meps2 qipp 75_3 e Hi. i nvent f?on. Figure | is a bSﬁ%@?%E%‘B\STﬁﬂ
progr amm@Bl dgambectyj gl c; cal culld8lr 10xhawi §toH key d1-12 qigjt h- keys for
entering%@ugﬂ%ﬁg ahdntﬁﬁhiatlnqﬂ e perfornrocg of _ffGE OMs hemat i cal and
mani pul atTvEYS3Er at i dnk1.1The. ard 45 .12 is m@&&&&% kezboar-d
encoder 14 which generates a binary code for each JSBRGOL4 ;.j{-RC 17
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y that is depressed. Since the keyboard 12 has 35 keys

six-digit binary number a different
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exanpl es of k O represent each o :
ey codes, expressed in octal formare fshf)\r/]\g ikﬁy'sl';ablI N :JSt'rrﬁtlve
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ke_y_b_Q_aLd—a-!i‘rdr aneae '
simal o- ol ereoter—TTEY De !nrpl emented, for exa ; .
keygandpbe?ngsggglne t hrow sw tches 50 each g\?\; te1ChWIbt'h an array of
€ ected to a comon di ode 50 encodi nge'ng?r?Ct uated by a
' : X or other

wel | -k en
encoding structure. A keyboard buffer 16, connected to th
e

keyboand/encoder’ 1

4 is a si bi
the mo x binary digit __
transzﬁ rﬁfe[\tly generat ed key COde14Rng cgyg:atq) asr hel ft register thatjastores
read- 55 ROM@II&;IIB:&;'}WDOMG buffer to other el enent;ur:q;ﬁg“y| e |
for the perfo 22 contains instructiQ cal cul®afor .

155 ‘
Q%ﬂ A 1of the various. cal clRE&Sor *f

i nstructi ofis
L EﬁSﬂd or
processi ngp uppipex: CPU)IIZG) Iher f"(?lr i

A
rbeln-blnaryform.- '
agpeas and t hese ’

jated by the bina p
he nawtemat i cal ry&*%g@@ ©D%ent r al

proqrarmeds uqm?e
rani pul at i | h{b . IIQG\A l22 Res@ f ke'}"bUarQS i SEI oper ati ons
di spl ay deyi ‘% hpnpiiper f ormed by the cplf 'F% R > jas the :
oD6 1086 connecidd t-o L4E5CPU IFNO@N&RM@ T
peration gt Laieeh alﬂglq And CRU y a di sp| DELAY¥ED ha
LR1019: 13pang Wk a_keyboar IR ROY e
9 LO111: 1 i1, DSZ : - = evice
19 LOI012: 1 ‘1111 —> L1113 _ THEN GO TO DSZ19
11 Le1p13: .1..111111 -5 L1117 GO TO DSZ7
2 Loipia  .11.1..11. - ENTR2 : IFCIM]1=0
13 roigis: .11i.i..11 > L1i64 THEN GOTOENTRI
14 Leoiple: 1.1:11.1.. - DELAYED SELECT GROUP 1
15 o1 ...l —> L2020 i SELECT ROM 2
16 LoD  ........-: - NO OPERATION
7 Dplga1: 1.iiiii.1 —> L1213 JSB WAIT3
18 Loig22: MLULIL > L1356 GO TO WAIT49
19 Lo1923: .11.1..1L. DSZ3 IFCIM]=0
50 Lo1g2a: ...l > L1931 THEN GO TO DSZ4
21 Loig2s:  1..1...11. . SHIFT RIGHT CIM]
% Lo1g26: .1.11.1.1L. c-1—>ctx1
33 L7 ...l DSZ2 IFC[X]> .
4 L91039: ...1..1111  —> L1023 GOTODSZ3
25 Lpig3l: ...11111L. DSZA IFC[S]>
Se @032 i.il.1..11 —> L1264 NGOTODSZI3
57 L1933 11.1...11. A-C -—>A[M] !
‘s Lo1g3s&  ....1..111 —> Ligtl _ IF NO CARRY GO TO DSZ5
59 191935 ..1iL111L. - ' 9— C—I—>C[S]
3 Le1e36: 1.1111.... pszs : C—>DATA
31 L1371 '_BEXCHANGEC[W]
3 Lo 1..11i...1  —> Li234 JSB DSZ12
33 L91g4l: 1.111..1 _ WAIT30 : 9—>Sll
34 Loip42:  ...1l..... 9—>Fp
35 Loigd3:. 1.1L.1.1 TFSil1
36 Logdd: 1..1....11 > L1220 ~ THEN GO TO WAITI0
37 Loig4s: 1.1.11.1 % DELAYED SELECT GROUP 1
.33 L9146 1..1 —> L1947 KRR SELECT ROM 1
30 LOIMAT:  .oeeecen:s . NO OPERATION
49 L1050 ‘1111 —> L1914 GO TO ENTR2
a1 LO19s1: 1111111 WAITI1 : C+1—>CIXS]
42 Lplps2: 1.1.1..1. WAIT4 : 0—>S10
43 L1953 .10, IFS5#1
4 Loipsa i1i.1...11 —> L1350 ““FHEN GO TO WAIT13
45 Lolgss: 1Ll ' C+1->CIX]
46 101056 1.1..111  —> L1¢s1 IF NO CARRY GO TO WAITHL .
47 Lpigs7-  ii.it1.il —> L1332 GOTOWAIT17
48 L1069 P ' PTRS > 56
49 Loig6l: 111.1.111 AEXCHANGEC[W] .
sp Lowge2:  .Ml.l.... > L3063 B SELECT ROM 3 ;
51 LO1P63: - ....- 111. . FIXS P—1-—>P :
52 191964 111111, ' : C +.1—>CIX]
.35 [piges. ..111.11.1  —> L1#73 . JSBFIX7
33 Loigee: L1l > L5067 = ***** DEC8 SELECT ROM 5§
55 LOIP6T:  aeieniest S NO OPERATION
56 LOI970: . ..11.11.1. © FIX3 @—>CIXSl
57..L01971:  11.1..11.. Fix4 : 13—>P
91972 L1.1LLL ' -C—1—>C[X1
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be trans. o 10101, 1 : S C-l->Cix)
g mez: A0 s L1p76 , " JSB FIX6
67 Lpiigs et M "RTP3  : [Fs4y]
68 LOLO& 11010017 _y 11166 - THEN GOTO RTP4
69 LO1105: 1.1.1.1i] C+C>Ciwy .
70 LOUI6: . i1i.i11g; _ A+ C_5Cls]
71 LO1GT:  i.1f. .11 : IFAIM] >= | L
2L L1 s gy THEN GO TO RTPS
3 LOIL - aripigg o | 05Soi>asl
L N W T T IS gy ~* JSBRTPS )
75 OLPIN3:  1l1i0 ] DSZI9 : IFA[P|s=]
o oI LM s 1y THEN GO TO D§z7
77 Lois: 1l SHIFTLEFTAIM] .
78 LOIL6:  11.0i ]|, | - A—1->A[X]
79 LOWIT:  11,1.10). - DSZz7 A EXCHANGE Cw] -
30 Lot2e: . nl s pigs JSB DSZ8 N
81 LOII21:  ifi1).. ] : DSZI1 : A+1-5arp) -
82 Loz nnnli;i 0 A+ 1-5AX] :
8 L1123 - 1. 11  _s 11119 JSB DSZ7
- 84 IP1124:  1if,.11.. . DEC5 7—>P .
85 Lot12s:  1.jl o IFClPl=g "= =
86 Lol26: ... . ... > Liggg _ THENGOTODECG""
87 Lo1127:  |f {. ~> L5130 #anns - SELECTROM § =
. 88 Lou3p: 1i.iinifii 23 rp330 GOTOWAIT29
- 8 LoLI3L: . i), WAITI6 - 90—
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92 Lp1134: (i1 C EXCHANGE M
93 LO1I3S: {141 ] 0—>S11
94 LP1136: {111 ... 05 F3 _
95 LO1137: | 11.ii: IFS3 41
o5 LOI4D: . i1Q.i0i  _y py1s) 1o THEN GO TO WA[T?
97 Loi4l:  1.qi.i.f.. IFSI1 %1
oo o4 11171 _y 1139 : THENGOTO WAIT33
99 LO1143: . j.i'i... WAIT36-: CEXCHANGE M -
190 101144: i 11i.i L S DELAYEDSELECTGROUPI-
A Y OIS .. SELECTROM
192 Loild6:  11ij1i.] FIXL : C41->(Ixs) -
o3 LOL4T: 011 s Ligrg : IFNO CARRY GO TO § FIX3
104 Lotisp:  lj1li ~C—> C[X]
95 LoUS L0 _y pygm JSB FIX4 .
196 L1152 11y WAIT2 : IFSi1g] o
- BT LOUSE 011l Ly [z THEN GO TO WAIT3s -
108 1O1154: 11.j. ). IFCIPI=p N
199 LO1LSS: i CHI s 1y THENGOTODSC!S(()
110 Lplise: .i.i1...]. | ~1->C[P]
e I Losy: . il N IFCPI<p
2 LoMen: QLI _y ppppe | - THEN.GO TO DSC15p
H3 Lotiel: . 7jl g5 . - , WAIT39 . LOAD CONSTANT
14 1911621  1.1{1] : | DELAYEDSELECTGROUPI
1S Lpiies |l L. = Lo TREE SELECT ROM ¢
16 Lotied:  ilijyli - $$$88 ENTRI . DELAYEDSELECTROMZ
3 OLBU6S: T Hii 1140 | | GO TO 0193
18 Lpiies: [1i.'f... —> L3167  #sxxs prpg SELECTROM3 .
19 L1167 i11.1.1]] FIXp A EXCHANGE Cw]
120 Lol170: 110,11 C—> A[W]
121 I..i1..11. IFAIM] =3 = |
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The calculator 10 is ' i
rovided with ;
cPU 10 2 p \ a PROG RUN switch 30
store inf 0 by a line 31 which enables the read-wri connected to the
nf or mat i on wite nmenory to either

10 from the keyboard
or i -
the CPU and ROM Mhen—theswitch 30 is in tLgagFEE;oftored | nformation to

executio alt |
the key ’.‘Slgfgrgﬁtlons corresponding to depressed kg;ggrgn:pﬁshtlon
buf f er: 4 e ered into the nenory buffer 18 fromthe kn | bi ted and
30 is pl ninto the read-wite 15 e eyboard

P aced in the RUN positi.on, mory 24. Wen the switch

f-unct
\s/?glrce)gs. kn.i{-hej? s will be Sxecu ed when_t hiof® AAss OB o e corresponding to mhe
i mo AT TSR ™ 0 TR
e nt 3
pr ogr a 11 stor. edn n the readle*u& he J,I I ust giMENt

by actu 5|mgna5Run15mb 6
throughlx LOHGE:A- B- g o

di ffere §
a progr 0
t he PROGHRUNIZ0 tclnne

depress

1. jiscide eé/lﬁ»AtXﬁi user

131 L91203: a0t5p PF@%B@’S?W osses TR TGl I{Ezofﬁﬁﬁ QBECEC“GS
132 LO1204: - ll 1.1, . PTRQ H

133 LO1205: .i:l...l.. : 1—>81

134 L01206: g b 1-—> S4

135 L91207: NS DUNS P . . 1—>85

136 LO1210: - B B S ) B L1969 S GO TO PTRS

137 L@1211: 0§ DR § SO WAIT44 9—>CIM]

138 L@1212: .11l 1.1 —> L116l S JSB WAIT39 _

139 LOI2IF  ceveennier S - NOOPERATION .

120. LO1214:  vuonnvine ..". ~ NOOPERATION

141 LO1215: .. .05, => L3216 s#sx+ DOCTP : SELECT ROM3

142 Lo1216: 1 1.11.1.. N e DSCIS9 DELAYED SELECT GROUE.I

143 LQI1217: ... to... —='19220 - Aok kE _ SELECT ROM 0 .

144 L91220: 1....10.1.. WAITI0 : IFS8#1_

145 LO1221: .1 = L1131 - ' THEN GOTOWAIT16

146 L@1222: 11.... 11.. . WAITT : 12> P .

147 191223: JUUNS IS PO : ' JFSO#1 ’ _

148 L@1224: S O S 00§ ‘L1052 ¢ - . iﬁEN GOTO WAIT4START
149 L191225: JA110 WAIT31 : P+ i—FP

150 L01226: 1n..1.11.. o T IF P#12 '

Igl Lgl%%a: _ 1.-.1..1.{11"- —> L1225 ' 'HEN GOTOWAIT31 .
152 L@123% AU RS (A

153 L@1231: 1.1..1.1.. IF ﬁﬁ

154 L@1232:- - 1.1....111 > Li241 HEN GOTOWAIT28

155 L@1233: 1..1..1.11. —> L1222 : , GO TO WAIT1 START

156 1.01234:. 1.1.1... DSZ12 CEXCHANG_.M

157 L@1235%:  ....... 11. - ' IFBM]=0 '

158 Lo1236:  ..... 1..11 > L1094 ' THENGOTODSZ6

159 L@1237: .l...L..... —2 1.2249 sxxxk . DSZ9 SELECT ROM 2 :

160 LO1240: ..... 1.... —> Lg241 =¥ DECT SELECT ROM®

161 LO1241: g1 o o WAIT28 IFSS%

162 L91242: 11.111..11 > L1334 L T NGOTOWAIT6

163 L01243: 1.1 = L1337 : GO TO WAIT29

164 191244: . 11 N P ¢ L6245 ss#s+  MPY20 : SELECT ROM6

165 L@1245: 1i...1.... —> L6246 s#xxx  DVD29 - : SELECT ROM 6

166 191246:  .......-- : ~ NO OPERATION

167 L91247: 0 T U 0§ B> L1245 o .GOTODVD29

168 Lo1259: 1 A0, DSZp ¢ B EXCHANGE CIW]

169 L@1251: 11..111. ' : 90— CIWIl

179 LO1252: 1., 11, 12—>P S '
171 L91253: 1.1 C-1->CIPl - e
172 L91254: 1.11,..1. Cc-1-—>CIP] S

173 L@1255: 1 I 1 ) DR C—> DATAADDRESS

174 LO1256: U 0N § O 9 —>BI[M] o
175 - 1L@1257: . l.11111... S DATA—>C : . '
176 LO1260: . .11. L1 DSZ1 . C—>AlW] : - '
177 o126l - 110 11, 9—>CIM]

178 L91262: AL L ' B C+1—>CIP]

179 L01263: RS B § 1 I L1927 ~ JSBDSZ2 -

180 - LO1264: 1.1 - DSZ13 A +C—>AM]

181 L@1265: L0 = Li117 E IFNOCARRYGOTO-D_SZ7

182 LO1266: 0 IR § ¥ L1121 _GOTO DSZ11

183 LO1267: U U T PO S RTPS 0— '

184 L@1279: .1l..1.... —> L3271 bl SELECT ROM 3
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25 Next ,
in which the

the user actuates various keys on the keyboard in the order
25 functions are to be perfornmed in the program The |ast key

' ' ' to the manual
in the programis RTN, which causes the calculator_to return
node af Fergt he program has. been executed and functions nuch as an END

st at enent

operation of a programmabl e 30

found in our
As prevrously nentloned

U. K Patent Specifications
sone of. the functions perforned by the c

pression of a préf#e58Rey before the function cansbe

in a conputer program Further description of the corrpo
cal cul at or,
30 Nos.

1,455,160 and 1,

10 re

i ni t &6 etivIaTI: prognam”red For: exarrpl e,

vv| >
a murrbqef aI réa

key vrléﬂeLQié;ﬁressledl, .t.he number eight wo
nlila{trllng the logarithm function.

13 nuhiﬂ_“! the [err]
is 4094 L¢13atepressr3d Simlarly,

L13g6

Thesg?;gmggiégz sf43 %

| ogarigd han

rat h
ant i Ilgg

det erlgz n’eﬂi3%' fi rlsltl .40

11...11.11
197 L013¢s:
198 L0O1306:
199 L@13p7: 1
200 L01319: 1,
201 Lo1311: 1
202 Lo1312: |11,
203 ‘L@1313:  11..1
204 101314:
205 L@131s:  .1...1....
206 L@i3l6: .
207 L@1317: . .11...11.

. 208 LQ1320: " 1...111..1

209 L@1321: ...11...1.
210 L91322: 111..
211 L91323:
212 LPI1324: 11 1.
213 L1325:
) 214 L91326:
- 215
216 L@1330:
217 L@1331:  1.1....1..
218 L@1332: ... i.1...
219 191333 1..1.
- 220 LP1334 1....
21 191335  11..i...1
222 LO1336: 11....
223 L91337:
24 LP1349; .
225 L91341: 1..1
226 1913420 1.1
27 191343 1.1
28 LPI1344: ...l
229 L1345:  1iil
230 LO1346: .11
231 LP1347: 11.1.1.
232 LP135p: 1...
233 L1351
. 234 LQI352: 1i........
235 L1@1353: ... .1.i...
236 LO1354: ..i.1.1...
237 LPI1355:
» 238 LO1356: i
239 1Q1357: 1.
24p 101369: 1.
241 LPI361: 1
242 LPI362: |
243 1Q1363: .1...1....
244 1QI364: .11.1...1.
245 L91365: 111111111
246 191366: .1.11...1.
247 LP1367: .1i.1...1.

l.. .
L@1327:  1..1..1.11

1

1

—->
->

—>
->

->
->
->
—>

to take thg_[pgarithm (16g) of a

must first be depresn:ed[pagd t hen the "8" key.
35 the cal cul &KHEN GO TGRSZg he nat ur al

W

L3306

‘L1312

L1275

L1315
L4315

L2316
L1103

L1216
L1342

L1143
L1222

L1222

L1319°

L1303

L1220

L1374

L1324

Lig41

L1357
L2364

> L1376

ntered i

ook ok sk o

Aok ok ok
ek ke sk ok

Aok ok ok

i

WAITS

WAIT7

WAIT4S :
WAIT33 :

WAIT43 :
WAIT9

WAIT23:
WAIT17 :

WAITé6

WAIT29 :

WAIT2S5 :
WAIT34 :

WAITI13 : -

. WAIT40 :
. WAIT27

WAIT32 :
WAIT3S

he ¢ Pér REGYT .

e ‘en

SDISP he
key is first depr@EXEHANGE Mhen the "8" key

the absol ute v%%%éﬁ@%ﬁ'ﬁber may be
WAIT41

ODECH f:
WAIT42 :

If only the "8"
into the cal cul ator
AvIORF to take the

CEXCHANGE M

GO TO WAIT42
SELECTROM 3

DELAYED SELECT GROUP I
GO TO @312

JSB WAIT3

IFS3#1 52 '
) TﬁE N GO TO WAIT7
LECT ROM4 PROG
CTROM?2 RUN
GO TO RTP3
9> C[M]
JSB DSC150
IFC[Pl>=1.

THEN GO TO WAIT34
LOAD CONSTANT 1
9—> CIM]
JSB WAIT36
IFS9%1

THEN GO TO WAITI
2->89
1->810
DISPLAY TOGGLE
GO TO WAIT1

IFS8# 1
-_“_i EENGOTOWAI'I'ii

GO TO WAIT41

1->F3
CLEAR STATUS
GO TO WAITI19
C-1-—>CIP]
C-1->CIP]
IFCIP] >=1

THEN GO TO WAIT37
LOAD CONSTANT 3.

.GOTO WAIT43

IFS8#1
THEN GO TO WAIT30
POINTER ADVANCE

- DISPLAY TOGGLE

CEXCHANGE M

SHIFT LEFT A[W]

0> S11 _

@~>F5

IFSIl#1 :
THEN GO TO WAIT27

0->F5

SELECT ROM 2

IFC[P] =9 N
THEN-GO TO WAIT38

- C—-1—->C[P Pl

IFCIP1=90



depressing the "g" key followed by the "6" key. Two other prefix keys are
al so shown, STO and RCL, which are used for storing and recalling nunerical
constants. A nunber may be stored in any one of nine registers by entering
t he number—amdthen pressing the STO key follTowed by one of the digits |
through 9 to 45 designate one of the nine storage reisters. That sane

nunber Q-- recalled by 45 .depressing RCL followed by the digit key
i ndi cati nig? "e regi ster in which the nunber is stored. Wien a programis
stored usNdg any. of the foregoing operations, two key codes nust be stored: -

the prefix kﬁsy code and the functi on key 465}9113 Thus, two 50 posi ti mns

in the read- er[e TTETTD € Us 0 store the 1nstruct gle
50 oper ation? fw%ﬁunﬂé 'blfl hes%q‘ﬂa&ctl ons are used ig al*ﬁgg&g{r}?%ﬂrn
substanti al % rgt,;;-;QT Ilnmtecpl storage space will be useu:(]my\b the prefix
key codes. lesa am)mﬁ .dpdte used.led by prefix key codesTHE TONAIT4H = '
by assi gni ng2&orkd! thi Hnu#ed key codes (i.e. WAl keg dZe {P ot assignéed
to the 35 keig 1769 5 % 1 i, keyboard) to a comm@tl ol EXCHANGEM X key: .
and a functi o35 k@y3mo tihat.ioml'y a>gilem e 55 position i GQT@WAIZE- Wi t e L
menory 24 is used to store t he rrerged code for an o '




ed
These nerged codes can be generat

i been
. t r okes. : as previously

- tion requiring two key Ze whether a prefix key c\hi Cﬁ a merged code

| nstruc i h key code to s k is one for t—be—generated i n
by checki ng eac whet her that key t hat code wrti—be—g

e 602 be inserted into

d! eXI St ] . -
delpgtezse?f ag merged 60 ion f fg?ﬂet ggeSGO 22 apidxwaln:j function key Cr
ex ' instructio _ f the prefix anc des and. (-

onse to an I ns O in place o ) r key codes /
[ﬁzpnennry 24 v:a t$ngEU|2|iSts t he ;unﬁ;lagza ?Eeihe iIIustrateds ”
- exanpl e, i tal for S i X status i -

By way of -ﬁﬁerged_cod?s ('nrgfus_|flgﬁgmmey is a pefl¥”. m__i_,,.“_17

————

o

cor respondi_i

EFTZROGRAM

establishéd ina . L Sl
. V] LﬂZW;_. l'..l.'.._l_..ll > L2242 - NOoop . _GO.TO:NOOPI-.:-_ .- NOP -
M 1 Lﬂzml:_-__ AN, => L2360 STO4 : GOTO FCNé69 - - *-STO 4
2 Lgoggo:: - 1.1, ->, L5003 ¥k DIG3 . '_SELECTROM-_=5 K
3 LO2o3: . 1Ty M e pioy SELECTROM 5. 5 -
-4 L02004. ,1..l=..l,.,'.. . => L5095 Lo R DIGH : _SE,LECTROM;-'S__
i R L0200s5. G e Il +> L2369 - " STO6 : GO TO FCNeép - ;" STOS
: 6 L02006: 11, do0011 —=>'L231¢9 MPY : GOTOAR,THZ’-- . X
7 LO2097: 0 U9 UOS D -> L5019 Mkl g XNEY . SELECT ROM.S..:.».;«'“.“*-X“éE’y-*-
8 Lo291g. - 111'..‘”_!1.1 -> L2347 G : GOTO.‘FCN50.="-.' g
9 Lo2¢11- _','ll_l_._..'.l.,!l —-> L2342 RUP : G
10 Loogia. "-'"11_1...'1111_! —> L2347 RCL i GO TOFCNsp - :
11 Lo2013; ML A —-> L2347 ' STO . GOTO FCN5S@. ...
12 Lo2g14: Y SOSS VEITE => L2347 FI : GOTO FCNsg- - SO o SR
13 Lo2g1s: L 11111 -> L2215 -RDN : GOTORDNIH;?-Ri
14" Lo2g1e:i 'll-_lf.'.lUll —=> L2347 F : GOTOFCNS(D' HRRUP '
15 L¢2¢17:_' 10 BT —> L236g - RCLS§ : GOTO FCN6p .- RCLS§ -
lé: L@292p: " 11T, | -> L2360_ ' RCL7 : GOTOFCNG!D - RCL7
17 L¢2¢21:_ : ll.-l...l._ll > L2322 EXCG . GOTOEXCGQ'-..-'X.—'_-y'
18 Lg2gos. RIS % S -> L5023 HkkRK DIGé¢ : SELECT ROMS5 ;- : 6
19 Lp2g3: U U B -> L5024 **EEx  DIGS : SELECTROMS.. RO B
20 L929gog4. 11y L.... -> L5025 *E Ak DIG4 : SELECT-ROMS'?'_-.' ‘4 .
21 L92025_:_ IS0 T ->. L2369 RCL6 ¢ GOTO FCN ' “RCL6
22 L2026 ..1..111 —=> L2311 : PLS . GOT()_ARTHI'.".= Sy
. 23 L02g27. H1L, ., 11 —=> L2360 RCL4 : GOTO FCNé6p . - : RCL 4
24 L92039: 111.1. . 111 —-> L235)1 E : GOTO_FCN4¢.--- Eos
25 L2931, 1.1..1.... -> L5032 i XEQy . SELECTROM 5 ToX=y
26 L92032; 1.1, 111 - L235_1 ' D : GOTO FCN4g - - ;- . ‘D
. 27 L92033. 1.1, 111 —=> L2351 C : GO;TOFCNM LR Cs
28 102934 - 11.1.. 111 —> L2351 - B ¢ GOTO FCN4g . . B
29 L9293s: llll.,‘...ll. => L2369 : RCLs. . .GOTO FCNe6p S ERCLS
30 - LO2036: VYIS ST —-> L2351_ A, GOTO,FC,N40.-. AT
31 'Log3y: 111-1.._.‘._!!_ ~> L2360 RCL3 : GO_-TOFCN6¢.;_. +RCL3
- 32 Loopq. _1111-...'._1_1_-' —> L2360 RCL2 : GOTO FCN6¢.'-]'.':.RCL-2
33 Lo2g4i: VY NS ) —-> L2360 RCL1 . GO TO FCNe6p - “-RCL1 _
34 L02042; - Ao -> L2101 _ DATA . G_OTODATAQ- RS
35 Lo2p43. L1111 —=> L2271 DEC 0 GO TODECgp L
36 Loop4s. l.l..l..'.._ => L5045 - sxwsxn DIG@ : SELECTEROMS- TN I
37 _L02ﬂ45__: L,y -=> L2369 STO7 e GO.TOFCN6¢ ' . 'STO7
38 'LQ2046_: I YRS Y ET —-> L23g7 DVD : GO_;_O'ARTH3 S
39 Lﬂ2047:_":"..l.‘.l....'_ ~> L1959 ok ENTR2 . SELECT.ROMI SRR
49 Lo2psp: I, Jd1111 => L2347 SST : GOTO FCN5g .- . 'S8T -
41 Lg2gsy: 59 SOS TU —-> L5052 | FEkkn XGTy . S_E_LECT.ROMS XSy
42 L2952 111..11111 ~> L2347 = - RTN . _GOTO FCNsp WU TRTN
43 L02ﬂ53:.11]l.;lllllj —>"L2347 LB : TO FC " “LBL.--
44 L029s54; - _ll;..llill-l_'_' ~> L2347 GTO : GOTO FCNSp - -+ GTO"
45 Lp2gss: - 'lll!,..‘.,ll; -> L2369 STOS : GO_.TO-FCN60 - STO 5
46__Lﬂ2ﬂ56: i, 11111 > L2347 Dsp . GOTO FCNsg . DSP- -
° . 47 - L92957: VIV T ->'L236p STO3 ! GO TOFCN6p -STO'3{_
48 L0O2060: l_l'l!_.-.._.ll - => L236p STO2 ¢ GOTo FCNé6p - - ‘STO 2"
49 Lo2961- i, . i1, => L2360 : STO1 ! GO O FCNe6p -STO | -
_ 30 L92962: _ 1.1_,,..1.._..' —> L5@63. *rdk DIGY ;. SELECT ROM Sl
* 51 LB2g63: N T % D —=> L5@64 ok DIGs . SELEC'I?R:OMS-'--'-.;-‘S o
52 ' Lo2p64: L1t S [5pes tssx  DIG7 . 'SELECTROMS5 .../.5 .
53 L92g6s: ] lll'l'.;,.Il,' —> L2369 STO8 : GO_TO_FCNGQ L 'STO g -
54 L92966: ll...l'.l.-"ll__, -~> L2312 - MNS : GOT_OARTHQ RSP
35 Lo2ge67: % O DO ~> L5979 *rEx XLEY ¢ SELECT ROM s~ . Xy
56 L02079: T, .11 => L2234 'CLX : GOTOCLRI@' .. CLX: .-
57 Lo2g71: C NOOPER_ATION e
58 L02¢72:_. l.H!H_Hl ~=> L2277 EEX : GOTO EEXp Y -EEX,'



regi ster 32 connected t P

Cefix st (0] the_ CPU 20, overwriting an i

i T { at X i oter y flf—l )Q(] ly rev:c_ously est abl i shed
pre status. The status egl ster nma be, or exanple, a llve- bit shift

register with o
ne bit for each of the prefix keys. After the statu
s is set,

the cal cul at
anot her key. e 5 .status awaiting the depression of

| If the key d
checks_to see y epressed can be validl
been |  xed, if the key is prefixed, at a bloci Egef}xfﬂ t he cal cul at or
exect i s key has not

then the instructi
I f ction correspondi
di sousZe t he key has been prefixed, theplo ing to the depressed key is

cal oul at‘j.t;hf IOIDIEI’HaE)I on of the cal c&{%ﬁ”ﬂ i nthe Tlhlsugr eviT O?f\ pargagr aph
dpr essedsok a9 11 €L cal cul atoust her e ' e
DS LAt b B0 e e detwst oS Doy SELE &‘M 18-The
Vmet her 'l ......... I-.S I n the Pr Ogr am ngg?kt he y Cannot be

J a prefIXNuﬂ(eer(}ﬂ.:

status reggi .
b ack ?%%Wnﬁz (AR P ot e e
e inst. return t eci sion
f ead- mffg Ctz 1511 node in the nenv$§#ﬁ8 ¢Pkéy f%YEnSELﬁ¢@$RQUPﬂh
ey y- andli.the co fh@R1 § ICBRCHANGEMo t h
can be pief Lm% il H‘% rr espondi ng to: that keyC -%L%ﬂt €
69 Lp210 thle: Hepisi o 12y 6510 ed.|f the key
70-_L021¢6 T, 11 S > L% GO TQ DATAS -
71 L92197: - 1al.i1.. 1, .DEN7 : SHIFTRIGHTB[WP]
72 L2119 - _> L2156 S JSB DEN5 :
: L —> L2220 S GO.TO SDGTY .
SN ‘DENI3 : IFSl#l
—> L2245 N _ THEN GOTO DEN12
L SRS IFST#1
S L2138 THENGOTODEN9
| S  AEXCHANGECIX] .
?HIFT RIGHT AIW].
T o C % AIWR] -
> L2157 S SOTODENIT -
" ~ ‘CLsTst : CLEARSTATUS:-
e RETURN .
| | .7 No 'OPERATION .
- il . o NOOPERATION
87 L2127 1.1, : o DEN16 : SHIFTRIGHTB[W] :
88 1021307 L. 1.1l | DEN9 : BEXCHANGEC[W] _, ,
W>unnn;~1u1UL_ - B C41-—>CIWI . :
00 L2132 ... S 3
FA T TTE S | DY VA DEN3 : IFCIFl>C
| o3 -Lp2i34  .ii.l.. 111" > L2131 T NGOTODENZ
93 92135 .M o S :P+1
o4 192136 <l A b oo o SRR SHIFTLEFTA[WP] .
% L2137 Ll —> L2133 L GOTODEN3 . .-
o 92140 ..1.1.1.. o cHs! *: CEXCHANGEM_
97 Lg2141: . 111111 o o SHIFIRIGHTA[W]
og Lg2142 .~ .11.1.1. o IFST#1 |
oo Lp2143 ...t —> 1227 | | ”THEN GO TO CHS2
09 L[o2i44 iliLE I AEXCHANGEC[W]
101 L2145 . 11111 ol o p—Co 1> CIXSL
102 192146: . 111.1.1.1. s . A EXCHANGE CIXI .
193 Logiaz:  .Al.aininn —> L2b7 o . GO TO DEN17
los Lopise:  1.1..1... —> L3I sssxx  ARTH4 : SELECTROMS
195 Lp2151: - L1111 o ~ pENz : C-1->OW
106, L2152 - 1.;.L.111. o - BEXCHANGEC[W]
197 192153 . M1 o - IFPg#3 -
108 Lgoisa il —> L2366 C THEN GO TO DEN4- P
109 -Lp2155: - 1.1111..1. R S @=> AIWP |
110 L92156: 111111 SRR DENS : SHIFTRIGHTA[MS]_
1 Le2157: - .11l - ~ DENI7 : C—>AlI . o
112 Le216p: -~ 1l1.1.1.. . :. . DENI5 : Fergl e
15 Doziel: - .ul.illl —> 12163 THENGOTODEN14 |
114 1921620 - ....1.1.1.0 S .~ 9—>BIX] . -
115 L2163 1..1...1.. R DENl4 : 1->59
116 Lg2164: (UMl..... | “ S 0-> F3
117 192165 ..L.1.....: o . 1> Fl
118 - Lo2166:  ..1.:1 _> L1167 *e - SELECTROMI |
116 LE2167 L....bdo CLSTS® : IFS8#l |
120 Lo2i7@: i.i..1ll1l > 12123 | THENGOTOCLSTSI
121 De217l: LA - - CLEAR STATUS

3



bl ock 58 interrogates whether the key is prefixed.lf not prefixed, the key
Instruction is executed if the key is prefixed, the cal cul ator then checks

for which 20 prefix was assigned, as shown at decision bl ocks 64,70, 72 abd
74. The dashed | i nes 20 in the figures indicate that any nunber of

prefix keys could be checked for in the manner decribed bel ow. A "yes'
answer from any of the decision blocks 64,70,72 or 74 jnitiates a;
branch to the flow chart in figure key, the cal cul ator checks 25
block 66 to see if this prefix "g" is valid for the key which has jUSt been

not vali@d for thisikey, the preflxlﬁgggps be cleared and the key code

Wil
corrqy/ duﬁﬁ7to Ne Key Uepresset—wri—be—eft-ered—-Ato the.read-#ite
123 f

Le2173 0'“'{he prefix is valid for thisikess the cal cul ator™ wil |
ether this is oneREWURNe key codes which

a4
"~\'

- gheck, 14 mzdml siigi. bl ock_g8; 2184
shoul d 1 i ed: Wllth t.he psefiize | f isbasks not, pre Li lw will be :
be entered . mmtnmthepog Sj e nmenory. |If

cl ear eq; y:1db q Wil
t he HEHQEHMQ u]dqu EI fen the cal cul at or  ona® odgesss for the
Pr ogr a2hdde2athe pug 1>I key code i's selected from(f_j&?‘h ]er te Jremory and
t hen t@? rf‘%%d cldllelm (}Idress 12331 _ . THENGOTOBNDSZ
132 L9204 1111101, IFoixe oo
133 12265: 11.1.1.11  —> L2352 N
133 Loas: L1 . _THENGOTO UFLW
134 Loope: i, OFLW : 9-sCM)] - -
136 LO221¢: ~ .1.10..11. e |
137 1922117 11101, eoj
138 Le2212 1.1..11. SHIFT Rt Cix]
139 L2213 ... .iii.. NDS4 SHIFTRIGHTC[X]
140 L2214 1.0.11.11  —> L2266 . PNDS4 : CLEARSTATUS
141 'L@2215° 1110, "R A ENDSs
142 Le2216 11110101 —> L2345 ~RDNI COTTHNCEM:
143  LO2IT:  ..1.01.... _> L1229  ssss BN SO TOROLLI
144 LO2220: 11001 —5 L2167 Ot | SrCCIROMI -
{22 L@2221: . .11..11.. - ' SDOTS ;SB %LSTSQ B
L2222 i1 _ o“ SEL
147 192223 1%1 > 15223 T S ROM S
148 L92224: 1.....1.; DATA2 @ CLEAR STATUS ..
{4513 {“3%%%5 i : l—igfw '
6: 1...11111 —s L : 0 Tt 3
. 151 Lg2227 uﬂml > 1217 : ; 'GQTOBNDS3
152 LP223¢:  'i1..1111 | (CHS2 .m_c_1_> cs
153 L92231: ° [11ii... .. R g L
Ist %33232 11,010 o ' --0‘>§93 :
' 233 . .iiriil. - - G0 >SD
156 192234 111%1 > L2176 - GOTOBNDS).
157 192235 ... SRl | AREM Enr
I57 s L CLRIL : CEXCHANGEM
%23 %3%237: STTI L CLR23 g—> SN
L02240:  .i11.11 > L2167 B
161 Lol iL1il ik =3 %%éSZ LR GO IaDss
162 L92242: . .11...11. - NOI 6O TOBNDSS -
163 102243: . 1.11..° o NOOPL : @ R CMl oy
164 102244: 1.1....11 —> L224p GONGNSEM
165 1@2245: 1.111..1.. Cr oo LR
166 L@2246: . .111. ... o PENIZ : 0->SlI '
167 L@2247:  1.11.1.1.. o o AP
168 L2250: - 1.1.1.1.11 - —> L2253 FStlel
169 L@2251:  .1..1.1... T T - THENGOTORSET2
, 170 182252 .ii. 0111 | SE g
171 192253 1i...°11." RSET2 : 0> Clwl
172 L2254 10111 &t o a
173 L#2255:  .1i111iil. e
. 174 L92256: 11111111, . cii2Es
175 1P2257:. 1...1.111.° B EXCHALE ¢
176 192260:° . .11. 11 BEXCHANGEC[W]
177 L@2261: © ..1..1.1.. K Fag )]
178 L@2262: .1.1.11111 —> 12127 IFSZ#I
179 192263: .1.11...11 _5 L2139 | THENGOTODENIG :
180 L@2264: 1..1.1.1,. ' Fsar
181 L92265: . 1..1..1111 —> L2223 DATAL » IFSiel .
182 L02266: .ii.1..... - BNDS THENGOTO DATA2
183 Loaasr:  L1llli > Lagap BNDSS lGZ)>T12>BCLRz |
- L92279: . -5 L1271 #xtxx DEC) SELECTROI\;I



established in the read-wite nenory istead, Overwiting any previous

I nformati on. The nerged code may be generated by the use of a | ook-up table
in the ROM 22 or through a nunerical subroutine which generates a unique
nunber—TTTTESpONseto the prefrx and function key codes being nerged. the
calculator Jiis 40 not in the program node, the step of deleting the prefix

code fro - “t.ead-wite momory is then transferred to the ROM 22. If the
cal cul atof 9% -not in the Program node, the instruction corresponding to the
key code. | be executed. If the calculator i-s in the Program node, the
nmerged isred20nto the readwit nmenoy. eb#@i9P7 shed was not th 20
ef xthrd |f t mﬁfﬂx thaj yas previ ously esta &hed VgseimAat. _tjhe "g"" -~
preflx ‘the rhgciLg20n bliog §.10, R2127, etc. q?llb' check foerrheoothEczv

prefi xes andl8zi LP22fhen-. ]derfd)r mthe sane checks RECWVali dl+ grSZ)f the prefix
and val i di ty ng: f he Ra ul ar conbi nati on m nd
prefix. 1§0u%ed il n gur e ;%g%en t oget her with gakt @Eg,gﬁﬁ‘;‘% Bfﬁ}?ﬁ

-----

t he 50 mHllrllezzrmns requnrl ng a prefix wll Eﬁamessarm@ﬂvge&arate merg
codes, and t%sémgmi ” 11180 set &e#Mdd for nerEgé)&g are; th'?_}'é”ﬁ@élfoﬁﬂyli
used nore fr % g;/ p}rpér anmm ng. | IFSl#l
B 195 1L92303: .....L..11 —> L2004 _ THEN: GOTO DIGI
196 L@23g4: ..1.1.1... : EEX1 : CEXCHANGEM
197 - L92305: - -1.11..111, SR SHIFT RIGHT. A[W]
198 L023¢6: .I1.1111.1  —> L2157 JSBDEN17 . .
199 L@2307: 11111.1.1. ' ARTH3 : A+1-3AlX]-
200 L02319:  11111.1.1. ARTH2 : A+ 1—>A[X]
201 L@2311: . - 11111.1.1, " ARTHI : A+1->AIX]
202 L@2312:.° .111.111.1 —> L2167 ARTHO : JSBCLSTS? .
203 L92313: - .11.1..01. . . . L IFCIM] =0
204 L92314: . -.11.1...11" > L2150 : THENGOTOARTH4
205 L@2315: 1....1..:. —> L4316 ¥wwwkk © SELECTROM4 .
206 L@2316: - .:.l11.1..... : KEYS —> ROM ADDRESS
207 192317 -.......... o s T Nﬁﬁ ERATION
208 L9232 - .11.1..... S b ERR3 : 1->F3 C
209 L92321: .111111.11 —> L2176 GO TO BNDS§ -
210 L@2322: . ..1.1.1... ' ‘EXCGP : CEXCHANGEM
211 192323 - .11.1.1... L . STACK —> A
212 L@2324: .1..1.1... C—>STACK
213 L@2325:  111.1.111. ) : . AEXCHANGE C[W]
214 L@2326: .:l1.1.... FRTN1 :" 1—>Fl1
215 L@92327:  .111.111.1 —> L2167 FRTN2 : JSB CLSTS
216 L92330:  .111111.11 —> L2176 GO TO BNDSO
217 L@2331: .11.1.1.1. BNDS2 : IFCIX1=0
218 L@2332: 111.1.1.11 —> L2352 THENGOTO UFLW
219 L92333: .- .1.1111.1. , . S C—1-> C[XS] }
- 220 L@2334: JbL 11, o © BNDS5 : IFCIM]>=1 °
221 L9233s5: _11 ll]llll —> L2337 - ' : - THENGOTOBNDS7
222 L92336: b1, 9 —> CIWI] ' :
223 L92337: lll.l._.ll.', ' : BNDS7 : IFP%14
224 L02349: 1...111111 . —> L2217 R - THENGOTO BNDS3
225 L@2341: - .....1.... —> L@342 Wk ok - SELECTROM® .
226 L@2342: ..1.1.1... R RUPI : CEXCHANGEM .
227 L2343 11..1.1... - DOWN ROTATE -
228 102344 11..1.1.... T DOWNROTATE .
229 L@234s5. 11..1.1... . ROLL1 : DOWNROTATE -
230 L92346: . 11.1.11.11% —> L2326 GOTOFRIN] -
231 L@2347: 1....1.... —> L4350 *xx4+ FCNSQ - : SELECTROM4 . .
232 .L@235¢.. - 1l.1.11111  —> L2327 T~ GOTOFRINZ
233 L923s1.  1....1.... -> L4352 *xx2% FECN49p : SELECTROM4.
234 L@2352: ..11..111. UFLW : 0—>C[W] '
235 192353: 1...1.11.1 —> L2213 JSB BNDS4
236 L92354: ...1.1.1.. DATAG6 : IFSl#1 .
237 L@2355: 1...1.1111 —=> L2213 , THENGOTO BNDS4
238 L@2356: ..111..... L 9—->Fl - _
239 L92357: 1...1.1111 —> L2213 _ GOTOBNDS4 ..
240 L02360: ..... IL.... —=> L9361 Jkxxdk FCN6P : SELECTROMO
241 L@2361: .1....111. : DEN6 SHIFTLEFTA[W]
. 242 L@2362: .. ...1...1, _ ' - 1-=>S81" o
243 L02363: . -.11.111.11 > L2156 ‘ GO TO DENS :
244 L2364: ...1...... S _ BUFFER —> ROM ADDRESS
245 102365: .........11 —> L2099 ) .~ GOTONOOP .
246 1L92366: 0L, o DEN4 : IFSlzl’

247 1923670 111l lll -> L2361 _ - THEN GO TO DEN6 -



- startl

The foregoing flow chart can be inplenented in a read-only nmenory as shown
in the programbelowin Table Il as well as in equivalent hardware | ogic
enpl oyi ng wel | - known techni ques of |ogic design with gates and
flip-flips.To assist the reader. in understanding the operation of the
programin Table Il, the instructions used to generate nerged cod QI

- [err] requiring the depresinon g "RTN' keys, are underlined. .

addi tion, the corresponding decision blocks have been i ndicated

; referenie designators in the extrenme right-hand colum of the Table " The

points of the ROM progr ans465g97t he ot her keys are indicated
" 60 60 248 Lh;am he kleyl fabels in the extreme i ght=tant—ce tHR—of 2 he Rom

02 Qbj ec%49 L92371: alﬂnogr_amum 7 IFS2%1 :

1e, 465 99%[%353;2; | ::::ill.l g_lTiENGOTODEN7
Le2374:  11.111..1 _ ->B[P]

| 2 Loys L s CHSO : TRCIMIC

. 255 ngg;-‘}f AL > L2149 o o '[l'M]—g

- _ 77: LA S Loga S GOT(I;IEII:I”g}lgTOCHSI

—



—© 0
- —r—

=~ O @D

1, 465, 997
{;% ?0 1, 465, 997
| 1, 465, 997 10
.22 : L _ 1,465,997 3 R
ROM@3 OBJECT PROGRAM | S
0 LO300d: 1.11.1.1. | . FMOD3 : C—1->CIX] .~ .
1 LO30Q1: . L1L.1.1. - C—1->CiXl
2 L@3e02:  1i...1il, o CHAW .
3 Lp3ge3: - .11 > L3420 T JSBFMOD4 - -
4 L@ea . 1..0.... ->Ligps . e FDGTS : SELECTROMI..
s Lpages: . Aiil..il  —> L3974 o " GOTODMST? -
6 LO3B6: ... - - S NO OPERATION
7 LOIOT  oorrennn | o NO OPERATION
8 L0310 11, .0i.... —>Lepll  *+**+ TANX : SELECTROMS6
o LP3gIl: 1.0.i..1.. o P12l : 9—>SI0
0 o312 1i....it.. - o P12 : 12°>P
11 Le3l3:  ..ii..aid. - - 9 —> CIW] o
12 Lol ...1.0l... . ' 1LOAD CONSTANT 1
13 Le3gls: .i.1.11... LOAD CONSTANT 5
14 Lo30l6: .1i1.11... g I LOAD CONSTANT 7
15 LO3I7  ..... THYE - - LOAD CONSTANT @
16 LO3@e: .dii.1i... | LOAD CONSTANT 7
17 Le3@2l: i..1.11... LOAD CONSTANT 9
18 L@3022: .1i..11... 3 | LOAD CONSTANT 6
19 LO3@3: ..11.11... LOAD CONSTANT 3
0 L9324  ..1..11... | LOAD-CONSTANT 2
51 L@3g2s:  .ili.11... LOAD CONSTANT 7
% Lp3g26:  il....10.. 2->P
53 P27 ....il.... - RETURN
2% Lp33g: ii...1.... —> L6@3l ssxx2 RET : SELECT ROMG6
25 LO303t: .1...1.1.. _ IFS4%1 -
% L93032 ...i1...11 —> L3030 " "THENGOTO RET |
27 Lo3g33: i.i.1i.1.. it DELAYED SELECT GROUP 1
28 L03034: FUS DA S -> L1035 Hokwok . _SELECTROMI _
29 L@3@3s: - 1l.1l...1. " FMODI1 : A—1=>AlP]
£ 39 L9336  ........ 1. —> L3gep IFNO CARRY GO TO FMOD?3
31 Le3e3T i, | C—1-> CIX]
32 LO3040: 11..1111.1 - => L3317 - JSB LD9¢
33 L3g4l: 1.1..1.1.1 —> L3245 JSB DVD30
34 LO3042: .11 —> L3012 . FMOD4 : JSBP120
35 LP3gd3:  i.d..1...1 —> L3244 . JSB MPY30
3 L@3pdd: 1.1i11.11 —> L3336 ] GO TO FMOD2
37 L@3pds:  .1.11.1.1. TDMS3 : C—1->CIX]
38 LO3046: 11..111..1 —> L3316 ) . JSB LD91
39 L34 1.4..1...1 > L3244 JSB MPY30
a9 Le3pse:  .i.ii...11 —> L3139 GO TO TDMS2
41 LP3@51: 1.....1..1 —> L32g2 DOCT® : JSBINTS
42 LP3052: 1.1.11.1.. | it DELAYED SELECT GROUP 1
43 LP3053:  .i...1... > LS4 ks SELECT ROM 2
44 103054 11...1.... —> L6@s5 =~ *¥=** SQT2 : SELECTROMG6 .
45 LO3055: lllllll 1. . FIDGT7 : A+ 11— A[XS]
46 1930560 1...... i1l .—> L3201 IFNO CARRY GO TO FIDGTS
47 L9357 - .11.1.i.11 =5 L3152 - GOTO DMSM@ -
48 LO306D:  .11...111. | o C—>AIW]
45 L1@3g6t: ~...1.1.1.. . s IFES13#
50 L03@62: . ..1.11..11 —> L3054 . THEN GOTO SQT2
51 Lg3ge3: 1ill..i..1 —> L3362 - JSB ADRY
52 Le3ged:  LIL.ild.. . N IFST#1 -
53 L03065: .1l.....11 .—> L3149 | THEN GO TO FMOD®
53 Lo3e6:  111...1111 —> L3343 GO TO MAG® -
55 LO3g67:  .......... . ' _ NO OPERATION
56 L9O3070: A1, 111 - SINI12 . : C— A[W]
57 LO307  Q1...1....  —> L6@72  *wxx " SELECT ROM 6

58 L@3972: Hiit..1..1 —> L3362 JSB ADR9



1, 465, 997

err 12 1, 465, 997 14
5 RoVDl OBJECT PROGRAM terrllerrl
1, 465, 997
23 S 1,465,997 23 _
N L0073 111 1 s a3 GOTO MAG®
60 Lﬂ307_4:__ o 59 SR I DMST2 1->819
. 61 Lo307s: I ) FORTN ¥ o 12— P -
62 L03076: % I I OO -> L3245 JSB DVD3g , .
63 L93977: Ao, IFS6#1 - . -
64 L93109: Llallt.11 - —> L3256 THEN GOTO DMSTS
65 LP3101: il b4, . o 0—> S6
’ 66 L93102: .ll.l._l._.. STACK —-> A
67 LO3103:  .1,.1.1... C—>STACK
68 L193104: L1111, AEXCHANGEC[W]
69 L@319s: .1.....1.° > 84 T
70 L93106: 1L, .11 -> L3154 GOTO DMST(D o
71 L@3197: I.l.--.___l=ll'.,lf_ -> L3247' DMST6 JSB-MOD1¢ IR
72 L@311p: - 1111, .1, A—1=3A[P] L '
73 L(03_lll:'; '_'-Il'.l,.'-ll._ll_l = L3327 : _IFNO CARRYGOTO DMST3
74 LO3112: | 100.0.1. C1=> C[X]
75 L93113: B 5 DS 5 5 DU I —> L3316 . JSB LD9] - )
.76 L@3114: 1,1.. L1 s L3245 JSB. DVD3p
77 'L@3115: BTSN S 1) SRS L3011 JSB PI21
78 Lo3116: . Ll..1..11 -, => L3244 - GO TO MPY3p
79 L@3117: . A11E. 1,1 —> L3361 -. ‘RTP9 - JSB RTP13
80 L0312¢: Lla...1 - —> L3244 . JSB MPY3¢
81 L@3121: 1.11111... DATA > C _ .
. 82 L@3122: 1...1..1.1 —> L3211 JSBADD]Q oo
83 L@3123: I.I.11.1, . - DELAYEDSELECTGROUPI
84 Lp3124: R N -> L1125.- ¥k SELECT ROM 1| L
85 L@312s: ... e A NO 'OPERATION .
86 L93126: ll.=ll_.._.l._, : TDMS| A=l ‘AfP] R
87 .L@3127: Lot -> L3945 | . IFNOCARRYGOTOTDMS3
. 88 Lp313p: % % 5 b S #### TDMSZ' : DELAYEDSELECTGROUP]
89. L@3131: P O DU => L1132 #xexx : SELECT ROM 1|
-90-L{03I32:__._. | JERTINN IO B —-> L3292 INTQ JSB INT6
91 L@3133:" LTI S L3325 o - GOTO FRTN14
92 193134: LT, DMST4 - C+l—-> C[X]
93 Lp3135; ll.-.l-lll_.l ., => L3317 - 7 . JSB LD9g. A
94 LB3136:  1.i.1..1, 9—>819 - .
95 Lp3137: l.l'..l.l_ll —> L3245 R GOTODVD30 R e
96 L@3140: l.l-..l_l_l-.l —> L3247 FMOD9 :. JSB. -MOD1¢ A '
97 L@3141: 1.11...1. T A—l—>A[P] '
98 L93142: 11,111 -> L3935 IF NO CARRYGOTOFMODI
99 L93143: 11 llll 11. . —> L3336 - GOTO FMOD2
100 L@3144: S ; g NOOPERATION
101 L@3145: _.ll-.,..lll.;. -MAG4. . 0—> Ciw] :
102 1@3146:- .1111...1. , o - C+ 1->CIPI
103 L03147: Jd11.101,, R IFS7x1 .
104 La3159: P P | | —-> L3919 THENGOTOTANX
105 L@3151: 11...1.... —> L6152 . Fokokok SELECT ROM 6 :
106 L93152: [ iif1iii. . DMSM9 : 9-C_1-5Cis]
v 107 - L@3153: Jdb.. 1., DMSPg 1->86. )
108 L@3154: 1.1.11.1.. sty DMSTQ - DELAYED SELECTGROUPI
109 L93155: NS TS L1156 Kook . SELECTROMI
116 L@3156:; 111,01, N FIDGTS : 0—>87 .
- M1 Lo31s7: . ya1iiq, _ T AXISSAIXS]
i12 L¢3l60: AU => L3955 IFNOCARRYGOTO FIDGT7
113 L@3161: .11.11.-;1—1._- => L3154 GO TO DMST9
114 L@3162: l.....1.. 1. —> L3 ODEC® : JSB INTs . : o
115 193163: I.1.11.1 K DELA-YEDSELECTGROUPI
116 L@3164: ll -=> L2165 *kkokk -~ - SELECT ROM2 - :
117 193165:; . 1L...1.... -.=> L6166 *kkxk  LPIIT - SELECTROM6
118 L03166: % 5 DU B P W "IFS6% 1
119 Lo3167: . LT -> L3272 _ THENGOTO RMOD(D
120 1.93179: 1T 11,111 . => L3315 ' " GOTORTP3
121 L03l7] A8, - INT4

C-1->CIX]
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24 _ - 1,465,997 o %
122 L@3iTZ: ... 1. INT2 : P-1—>P _ R
123 L@3173;  ...1L.l1.1.: o IFCIXI>=1 et
‘124 L@3174: 1..1.1..11 —> L3224 THENGOTOINT3 -'
125. LO3175: ..11.1..1. INTS 9 —> CIWP] '
126 L@3176: . 1L:L.1.1. ' AEXCHANGEC[X]
127 L@3177: - .11...1.1. _ C—> AlX]
128 L@32¢d: . 1....11111  —> L3207 _ GO TO INT7 -
120 L@3201: ..1..1,... —> L12@2 xxxxs  FIDGT8 : SELECTROM1 .
130 L@3202; 1l....11.. - INT6 : 12->P
131 193203 11,11l C—> AIWI. S
132 193204: .11.111.1. _ IFC[XS] =0
133 L@3205: .1111.1.11 —> L3172 o THENGOTOINTZ :
134 193206: ..11..111, . 9-sCIWl
135 L@3207:  ....11...0 INT7 : RETURN - B
136 L@3219: ..l1L1. - - SUB1® : 9-C—-1->CIS] -
137 L@3211:  1.1..1... —> L5212 sxkxs  ADDIP SELECTROM 5
138 L@3212: 1.11.11.11  —> L3266 - GO TO FACT®
139 L@3213: 11111111, FDGT7 A+ 1—>AIXS]
1490 103214 ..... 1..11 . —> L3op4 o IF NO CARRY GO TO FDGT8
141 L@3215: ~.11.1.1111. —> L3153 GO TO DMSP9
142 L@3216: ..l.1..111  —> L3951 . . - GOTODOCT®
143 L@3217:  ..1..1..... —> L1229 ssxxx  WAITS9 : SELECT ROM 1
144 193220: .1111.1.1.. - RMOD3 : C+1—>CIX]
145 L[@3221:  .lI11.1.1. C+1->CIX]
146 L@3222: .1l...111.- C— AWl
147 L@3223: 111iil;1.1  —> L3375 JSB RMOD5
148 L@3224: ..1.1.11... INT3 IFP#2
149 L§3225: il —> Lam THEN GO TO INT4
159 L@3226: .11111.111 = —> L3175. GO TO INT5
151 L@3227: - L.1.11.1.. PTR3 DELAYEDSELECTGROUPI
152 L@3239: ..l..L.... . —> L1231 % -~ SELECTROMI .
153 L@3231: - I11tiit.1.. . FDGT6 : A +1—>AIXS]
154 L@3232: 1...1.111t —> L3213 IFNO CARRY GO TO FDGT7
155 L@3233: 1.1..111:1 . —> L3247 TDMSP : JSBMODIQ
. 156 L@3234: 1t.l...1. A—1->AlPl
157 L@3235: - .1.1.11.11 - —> L3126 IFNOCARRYGOTOTDMSI
. 158 L@3236: . .1111.1.1. C+1-—>CIX]
. 159 L@3237: 1f..111..1. —> L3316 JSB LD91
160 193249: 1.1..1...1 —> L3244 JSB MPY30
161 L@3241: ....1.1..1 —> L3012 JSB PI2¢
162 E@3242:. 1.1..1.1.1 ~ —> L3245 JSB DVD30
163 193243 .1.11...11 —> L3130 . ‘GO TO TDMS2
164 193244 11...1.... —> L6245 sxxxx  MPY3) SELECT ROM 6
165. L@3245: 11...1.... —> L6246 xsx#* DVD3p : SELECT ROMS6
166 L@3246: 111.1.111. MODI1 : A EXCHANGECIW]
167 L@3247: ..1.1.1... MODI0 : CEXCHANGEM
168 L@3250: . .11...1.1. i C—>AlX] -
169 L@3251: ..1.1.1.. CEXCHANGEM
170 L@3252: - ......11.. 9—>P '
171 L@3253: ~...11..1.. 9> St
172 L@3254: '1.1....1.. 1->S10
173 '1L@3255: ....l1.... - RETURN _
174 1L@3256: .1...1.1.. - DMST5 : IFS4x .
175 1L93257: .1...11111  —> L3197 - THENGOTO DMST6
176 L03260: 111 : - 9> S4
177 L@3261: - L.1....1. 1->S19 _
178 LP3262: .11.1.1. . STACK —> A
179 193263 il....1.. 12—>P °
180 L03264: 11,11 —> L3l JSBADDI®
181 L@3265: .1.11...11 . —> L3139 - GO TO TDMS2
182 L03266: I..... 1..1 —> L3202 FACT® JSB INT6
183 .193267: 1.l1.11.L. DELAYED SELECT.GROUP.1
184 LP3279: .....l.... L@271 e SELECTROM@® -
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20 [err]
25 1465997 o 25
£ Le3271: 1...1:...1  —> L3219 RTP5 : JSBSUBID.
1%6 193272 1.1..11..1 —> L3246 RMODg : JSBMODII
© 187 @373 1i.iln..d. 3 A—1->AP]
Ct 188 L@3274: LI —> L3399 | IFNO CARRY GO TO RMOD2
189 LP3275: .11..i.1.. | RMOD6 : IFS6# I
199 193276: 11.1.1.111 * —> L3325 _ THEN GO TO FRTN14
| 191 LP3277: " 1.1.11.1.. tpit DELAYED SELECT GROUP |
T 192 L@3300: Llli.1.i.. > LI3PL  Awkes SELECT ROM |
© 193 L@330::  1.1..1.01.0 —> L3245 PTR2 JSB DVD3p
194 L@33@2: .il.0.0... | | STACK —> A
195. L3303 .1..1.1... | C—> STACK
196 L0334: 1.1..1...1 —> L3244 JSB MPY3p
197 L339s: 1..1.1ii11 -5 L3227 GOTO PTR3"
198 L@33g6: .111..1.11 = —> L3162 GO TO ODECY
199 L03397: 1.....1..1 —> L322 FRAC® : JSBINT6
200 Lp33lp: ... Lo => LO3IL #eess SELECT ROM ¢
201 L@331l: ... ... —>Lg312  ***x NOSFX4: SELECTROM
202 LO3312: 1i..1...0 —> L3244 JSB MPY3p
203 L@3313:  1.1.11.1.. DELAYED SELECT GROUP |
204 103314 ..1..1.... —> L1315  seres SELECT ROM 1
205 L03315: ..1..1.... -5 LI316  *+s** RTP3 SELECT ROM 1
206 L933l6: 1.1....1.. LDYI 1—>S10
207 LO3317:  .il...11i. LD9 C—> A[W]
208 L03329: il....11.. 12-5P
209 L@3321: ..ii..11i. 9> CIW]
- 210 L@3322 i.1i...1. C—1—> C[P]
211 L@3323: .,..1i.... RETURN
212 193324: .1..111111  —> L3117 GOTORTP9 .
213 L@3325: .1...1.... —> L2326  ***** FRTNI4 : SELECT ROM 2
. 214 183326 .1...1.... 512327  **x FRTNI3: SELECT ROM 2
215 L@3327: 11.ii...1. | DMST3 : A—1->A[P| o
216 LO3330:  .1.111..11 = —> L3134 IFNOCARRYGOTODMST4_ -
217 Lg3331: 1l.1.1.111 —5 L3325 | GO TO FRTN14 |
218 193332 " I.1..1.... —> L5333  s+sx* EX|T SELECT ROM 5
219 L@3333: 1.1,.1.1.. IFS10%1
220 193334 1i.0i.i.i1 - L3332 THEN GO TO EXIT
221 LP333s:  ....11.... RETURN
222 LP3336: .il...1i1. FMOD2 : Cos A[W)
223 L03337:  ....1.111. - 9—> B[W]
224 LP334g:  ii...l11.. 122> P
225 L193341: 1.1.i..1.. 0->51p
226 193342 ...i...1.. 1> S1
227 LO3343: - iiliii.i. L MAG® : C+1->CIXS]
228 L93344: - 111.11.111 . —> L3355 - | IFNOCARRYGOTOMAG3
229 L@3345: .11.1.1.1. T IF CIX] =9
230 L@3346: 111.1i.111 —y L3355 “THEN GO TO MAGS3
231 L@3347: ..1i..11. 9—>CIWl
232 L@33sp:  ...... 11.. 9_>P -
. 233 I@3351: i.1.i1... LOAD CONSTANT 5
© 234 L@3352:  il....1i.. 12> P |
235 L@3353: .1ii..1.1.  A+C->CIX] |
236 L@3354: .11..1.111 —> L3145 .~ IFNOCARRY GOTO MAG4
237 LP3355:  .11Q.1.1.. 'MAG3 : IFS7#1
Y238 L@33%6:  111.1.111 —> L3165 ¢ THEN GO TOLPI11
239 L@3357: ill.i.il1l. . - A EXCHANGECIW] -
249 LO3369: ..111...11 —> L3p70 - GOTOSINI2 -
241 L@3361: .il...1il. | RTPI3. : C—>A[W] -
242 L@3362: 1...1.111. ADR9 - : BEXCHANGE C[W]
243 L03363: .1.01...1. C—1->C[P]
244 Lp3364: 1..111.... C—> DATA ADDRESS
245 LO3365: 1...1.111. ~ BEXCHANGE C[W]
(246 L03366: ....1.111. 9—> B[W]
247 i.... RETURN
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22 ROMD3 OBJECT PROGRAM [err]

23
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1,4657897 23 {err]"

2

-..26

. 1,465,997

1, 465, 997

-26

a8 oS LLALLL
240 LO3371: 1.0,

259 193372 1M
251 L@3373: Il..
252 'L@3374: 1.1

!

PERENE -1 .
253 L@3375:  ....lL.L. :
1

254 “L@3376: . 1.1..1.1.
255 L@33TT: L,

—>

->

—>

—>

“L3220

L3317

L3244
L3p12
L3245
L3275

RMODS :

A-— 1- —> A[P) '
IF NO CARRY GO TO RMD3
C+1->CiX] :

JSBLD99
JSB MPY30
JSBPI29 - . |
JSBDVD30. . ... -
GOTORMOD6 .. .=~ .
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24
NT?2 P-1-> P
24 122 L03172:  ..... . L65 997
[err] 25 1465, 997
25 [err] 26 1, '
26 [err]
2 o 1,465,997 21
7IMP4 OBIECT PROGRAM - _ |
0 Lo400p: 1.....1111 —> 14203 NOOP GOTOFCN19 . " .
. 1 Ledeor: ...l T , o NO OPERATION
2 Lp4002:  1.1..1.0.0 s Lspg3 sxxr DIG3 SELECT ROMS ...
3 LO4003: 1.1..1.... 5 Lspp4 *tek  DIG2 SELECT ROM S .
4 LoA0g4:  1.1..1..50 -5 Lspps *xrtx  DIG] SELECTROM 5~ - -
S L@deps:  1..11.1101. ->.14233 . GOTOPADD
6. LO4006: - 1., 1111 ' —> L4203 MPY. : GOTOFCNI9
7 LO4GOT: .. 1.... 1111« —> L4203 XNEY : GOTO FCNI9
8 LO4910: . 11.11.111  —S L4155 G : GOTOP3
9 Leagil: I..... 111 -5 L4293 RUP : GOTOFCNI9
10 LO4912: - .11 111.11 —S L4156 RCL : GOTOP4
11 L@4p13:  .11:111111° —> L4157 STO GOTOPS .
12 LO4p14:  .110....11 —> L4160 FI . GOTOPs = .
13 Led015:  1.....ii11 —> L4203 RDN GOTO FCN19
14 L@4p16: - ..1ii...111 —_> L4161 F GO TOP7
15 LO4PI7:  i.1.1..... | FCNZI 1—>F5 .
16 LO4O20: 1.0, —> L1g21 xank "ROM |
17 Led@21: 1.....00111 —> L4293 EXCG GO TO FCNI _
18 L@4922:  1.1..i.... —> L5p23 wxxex  DIG6 SELECTROMS - =
19 L04023: 1.1..1.... _S Lsp24 sesrs  DIGS SELECTROM 5 .. . -.
20 L94024: 1.1..1.... -5 L5@25  #+» DIG4 SELECT ROM 5
21 Lpdps: - il p NO OPERATION
22 L@4026: -~ 1....1iil . —> L4293 PLS GO TO FCNI19
. 23 L@4027: 1.di...11- —5 L426p GO TO UFCN9 -
24 Lo43p:  1.....1{11 —> L4293 E : GOTO FCN19
25 L@4@31:  1.....1111.. -> L4203 XEQY - : GOTOFCNI9
26 L94932: 1..... 1111 . —> L4203 D : GOTOFCNI19
, 27 Lo4@33: 1. .- 111 =5 L4203 C GO TO FCN19
28 L@4034:  1....1111- —> L4203 B " GOTOFCNI9 . '
29 - L4035: A - NO OPERATION -
30 Lgd036: . 1..... 111 - —> L4293 A : GOTOFCNI9 . &
31 Lo4@37: 10l b il.: FCN27 : 'IFP# 14
32 Lp4pd0: 1111 A1 —> L4363 THEN GO TO FCN28
33 L@4g4l: .1141...1° _S L4p7a : JSB LSTX
34 Lg4p4: 1. S 14203 DATA GO TO FCN19 -
35 Lg4gd3: - L4203 DEC GO TO FCN19
36 LP4p4a: L5045 *#x#% DIGP . SELECT ROM S
37 LO4g4s: - L0946 %%+ UFCNI® : SELECTROM®
~ 38 Lo4pde: L42¢3 DVD ' : GOTOFECNI19
39 L94p47: RSETP RETURN a
49 104050: L4163 SST GOTOP8 = -
41 L@4051: L4203 XGTY _: GOTO FCNI9
42 194952 L4164 RIN GOTOP
43 Lp4953: L4165 LBL GO TOPIp
44 Lp4apss: L4166 GTO GO TO Pl -
45. 1p4p5s: e NOOPERATION.
46 L4056 L4167 - - DSP-- GOTOFCNp - |
. 47 Lpags7: 14337 . GOTOFCNS .
48 L4gop: ARTH4 : DELAYED SELECT GROUPI
49 1p4p61: > LOg62 AnRR SELECT ROM @
50 L04962: > L5063 . *+**x DIG9 . SELECTROMS5 = -
. 51 L4963 - 1.1..1.... L5064  #**** DIG8 - : SELECTROMS < - -
32 Lo4P64: 1.1..1....":"—>'L5P65  ~ ***+* DIG7 : SELECTROMS
53 L4065 e ' - . NO OPERATION -
54 L@dpe6: 1. 1111 - —> L4293 MNS | GO TO.FCN19 .
55 L@4967: ... 111 ° —5 L4203 XLEY . GOTOFCNI9
56  LO4970: A1, T 'CLX  : IFCIMl>=1 .
- 5T Le4e7l: 1111011 © —s L4135 . THENGOTQCLRZQ
58 1.....111 L4203 GOTO FCNI9

Lo4972: |

EEX
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Y Ep— o 1465 997 . . Y
59 w4¢73: l..... 111 —> L4203 ' CHS .- ‘GOTOFCNI9 - T
60 L@4974: 1.....1111 —> L4203 ISTX : GOTOFCNI9 . M
61 L04975; 514 —> L4e1L FCN25 JSBRUP
62 L04976: 1.....l111- —> L4203 ENTR GOTOFCNI19
63 LM@77: 11..1.11.. -~ FCN11 IFP# 12
64 Lo4lop: - .1..1.1.11 —> L4l12 THENGOTO FCN23
65 L@4101: .....1LL.1 —> L4pp7 S ) : XNEY o
66 L§4192: 1..1.1.1,. - UFCN4 : IFS9x1 .
67 L94i03: . 11....1.11  —> 14302 S . THENGOTO UFCN5
68. LO4104:  .1........0 D MARK AND SEARCH
60 LO4105: .1idiiiii. . C+l=>CISlI ¢ -
70 Lo4196: - .111H1111, UFCN7 : C+1->CIS]
71 L@4le7: ....10.1.. B CLEARSTATUS
72 Le4llg:  1.1.... 1. - 1—>S1p x
73 L@411l:  1111111..1° —> L4376 . JSB UFCNG6
74 L@4112: 11.11.11.. _ e FCN23 IFP#13 .
75 194113 ...1111111  —> L4937 o THENGOTOFCN27
76 L@4114:  11.1111.1, A A—1_3AIXSl
77 LO4115: - 1..1.1.111  => L4225 IFNO CARRY GO TO FCN24
78 LO4l16:  ...1...1.1° —=> L4g21 , JSBEXCG =
79 LO4UIT:  ......0.... A e NOOPERATION
89 L@4129: .1111...1.. FCN7 - : C41->CIP]
81 L@4121: 1....1.1.. o - IFS8Z1 '
82 L@4122: - 111111111 —> L4337 B TH"NGOTO FCN8
83 L@4123:  ..1.1.1... FCN26 C EXCHAN o
84 L@4124: - ....11.1. . CLEARSTATUS g
85 L@4125: 1...... ... - o _ 1—>88 :
86 L@4126: 1...111111L —> L4217 : . GOTORTN7?
87 L@4127: - 1.111..1. : MCIRCO: 0->S11
88 L@4130: - 1.111..... MCIRCI : -¢->Fs
89 L@4131: - 1.11.1.1.. : - IFS11#
99 L@4132:  .1.11...11  —> L4139 THENGOTOMCIRCI
91 L@4133; - 1.l1..... 9—>F5 - .
92 L@4134: ....ll... _ RETURN. -
93 L@4135: - ..11..11, CLR20 : 3i>P -
94 Lpd136: .11.1...1 ' IF C[P] =9
95 L@4137: - 1..11...11. - —> L4239: THENGOTOCLR23 :
96 LO414p:  .11....... _ MEMORY DELETE -
97 L@4l4t: . :1.1.111.1 —> L4127 o JSBMCIRC® -
98 L@4142: . .11....:.. S CLR21 : MEMORYDELETE
99 L@4143; 1.1111.1.1 —> L4275 " JSBARSTR2
100 L@4144: 111...1111  —> L4343 GO TO FCN29
191 L94145: . 1.11..11.. . 11->P
102 Lgd146: ..t o IFC[P] >=1
103 L@4147: 1.1.111111  —> L4257 THEN GO TO UFCN3
104 'Lod150: 1.1...11.. 19—>P
105 L@4151: ...11...1, . IFCIP} >=1
106 L@4152: 1111....11 = —> L4369 THENGOTOUFCNS
107 L@4153: 1.1..1. S L5154 - #meax SELECTROM 5 -
(108 L@41S4: 1. 1111111 -> L4237 GOTO PAD2
109 -LO4155: -..... 111.. s P3 : P—1->P
110 Lo4156: ..... 11.. 4 - P_I1_>P
111 L§41s7:  ..... 111.. 55 .~ .. P_1->P - .
112 Lod160: ..... 1. P6 - P_1_>P 60,56,62 -
113 L@dl6l: .....111.. p7 - P_1_>P . -
114 Lp4162: 11...11. —>CIM] =
115 L@4i63: .....111.. P8 _ P_[>P
116 Lo4164: ..... 1. P9 P_1-—>P
117 LO4165:. ..... 111.. PIp P_1—>P
118 -L@4l66: .....111.. PIT_ P_1-—>P
119 L@4167: 1...1.11.. e FCND IFP#8 S
120 L@417@: - 11...1.111  —> L4395 THEN GO TO FCN1
121 LO4171:  1,iH11..1 - —> L4276 JSB ARSTRI
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32 ROMD5 OBJECT PROGRAM [err]

a9 L 1,465,997 e .2

7002 Lp4n72: 1..1...1.. . 1->89

Y23 L@4173: n........ C . POINTER ADVANCE
124 194174: N B I DO : . IFS3#

e 125 L94175: <Ll —> L4020 : THEN GO TO FCN2
126 L94176: L., 1L —> L4343 : GOTO FCN2¢ .

127 L@4177: 1.1.L. 1., . _ FCN9 : IFP#19 ' '
128 L04209: LI11T.1,11  —> L4272 : THEN GO TO FCNlﬂ
129 L@4201: ...l L —> L4p31 JSB XEQY
130 Lo4202: HI.1...11"  —> L4350 GO TOLBRI
131 L04203: T.1111.1.1 -+ —> L4275 - - FCNI19 : JSB ARSTR2 _

132 L94204: S 5 I I B : #
133 Lo4205:  ....111111 —> L4017 - N THEN GO TO FCNZI
134 Lo4296: - 11...1.11- -5 L4342 GO TO FCNI3 .
135 Led207: - .......... 56PERA’T’IDN
136 L94210:  .1....... . RTN2 : MARKAND SEARCH
137 Lod211: ... .'l'l.l.-.' - ' CLEAR STATUS o
138 . 1L@94212:  1..;...1.. ' 1->88
139 1.94213: llllllll . C+1-—>CJ[S]
- 149 L94214; L. : . . 9—> CIM] ;-
141 L@4215: - . .1.1. 1 CEXCHANGE M
142 L94216: 1 1. lll 1' -> L4127 . JSB MCIRC9
143 L94217: .1. —> L1229 *xk%t  RTN7 : SELECTROM1 ,
144 Lp4220: ll ll - FCN4 : IEP#9 66,68 ’
145 L94221; 1 1. ll - => L4129 THLN GO TO. FCN7
146 1.04222: ..ll.l‘.l.. ' ' IFS3
. 147 1p4223:  1.1.....11 —> 14249 : EN GO TO RTN9
148 1@4224: 11.1111111 - —> L4337 GO TO FCN3
149 1L94225; 11.1111.1. _ FCN24 — 13 A[XS]
150 L@4226: .. 1111.111 —> L4075 IF NO CARRY GO TO FCN25
. ASL Le4227: - .. . 11.1:1 -> L4p15 JSB RDN
152 L94230; 1.1.11.1.. ##### CLR23 : DELAYED SELECT GROUP 1
153 L@4231: Jdoobo.. > L2232 Rk ~~  SELECTROM 2
154 104232 ..1.1... " ' “PADI  : [—->FI
155 L94233; 11........ PAD® :  POINTER ADVANCE
156 L94234: l 1.111.1 —> L4127 ’ JSB MCIRC@ :
157 194235: 11........ PAD3 : POINTER ADVANCE
158 L@4236: o l 1. lll 1 —> L4127 JSB MCIRCD :
159 L@4237: -> L2249 ##xix PAD2  : SELECT ROM2"
160 L04240; l 1 1. RTND : IFS8%#1
161 L94241: ll ll 1. ll —-> 14332 ' : THEN GO TO RTNl
162 1L94242: ll lllll . IFC[S]=9
163 1.94243: 1...1.. .11 —> L4219, : - THEN GOTORTN2 -
164 1.94244: '.l.llllll. . C-~1-5CIS]
165 L@4245:  .11.11111. . ~ IFCIS|=0"
166 L94246:  11.111..11 . => L4334 ' . THEN GOTO RTN3
167 Lp4247: 1.1.11..11 —> L4254 o GO TO RTNé6
168 L94250; 1.1....... L RTNS5 : SEARCH FOR LABEL

169 . Lo4251:.. [1.1. 111. 1 —> L4127 JSB MCIRCﬁ

1790 1L94252; -'lll 1..... o . - 1->F7

¥ 171 - L@4253: L1 —> L4p47 . JSB RSETP
172 1@4254: 1.1....... RTNé6 :" SEARCH FOR LABEL
173 'L9425s: LMY > 14127 ' JSB MCIRC9
174 L@4256: 1T, 111..11 —> L4334 _ ~ GOTORTN3

&, 175 L@4257: L.1....... UFCN3 : SEARCH FOR LABEL
176 - L94260: Jd.1:111,1 -> 14127 UFCN9 : JSB MCIRCo
177 194261; IT1....11 - —> L4369 - : . GO TO UFCNS§
178 L(M%6§:- '““.lili. 1266 ) FCN3 : IF-S3#%N' o
179 L94263:" '1.11.11.11 -> L426 H GOT FCNIS
180 L04264: R § DU ' .. . MEMORYDI DELETE
181 L94265: 11111 —> L4127 _ JSB MCIRCO
182 L94266: 1i.1..... ’ _ FCN15 —> K7 _ .
183 L@4267: L..11.11.. . . IFP#9 o .
184 L04270: Jd11111111 —> L4177 N GO TO FCN9
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185 Lﬂ427l:- Ll —> L4s] ' JSB XGTY . v
186 L@4272: 1.111.11.. FCN10 IFP#11" : ’-./"'
187 LP4273: L - L4977 THENGOTO FCNll
188 L@4274: ..11,111.1 —> L4967 ... ISBXLEY e
189 L4275 . ..11...11. ARSTR2: @—>CIM].. - .. ... .
1990 L@4276: . ..1.1.1... ARSTRI1 : CEXCHANGEM
191 L@4277: 1.11..111 ARSTRO :. SHIFT RIGHT AIW]
192 Lo4390: .11..1111. S C=>AlS] e
193 L@4301: ....11.... <" RETURN.
194 LO4302: 1.1....... | UFCNS. : SEARCH FOR LABEL -
195 L@4393: .1...11.1} '-—_>"'-L4106 B "GO TO UFCN7 .. I
196 L@4304: 1..11.1111 —> L4233 GOTOPAD® .. '
197 L9430s: - .11.1..11. FCN1 FC|M|—Q 58, 56
198 194306: 1..1....11. —> L4229 ; THENGOTO FCN4 _
199 L@4397:° .1.11..11.° C-1->C _ By
200 LO4310: . IL.1.1L, TFCMI=0 64
201 L@4311:- 1.11..1.11  —> L4262 THEN G 0FCN3
202 L@4312:  ..11...11. : FCN6 0—>CIM] C _
203 Le4313:  11111..... ) 9—>F7. L .
204 L@4314: .1.:1,...11 —> L4220 GOTOFCN4 = .
205 L@43ts:  ..11.1.... KEYS—> ROM ADDRESS
206 Lo4316: .1.1..11.. o 5->P :
207 L@4317: . 11.1...1. : IFCIP1 =0
208 L@4320: - ..11....11 .. —> L4960 THENGOTOARTH4
209 ‘L@4321: ..11...11.. _ ¢—> CI[M] :
210 L94322: .1....1.1. SHIFT LEFT A[X] -
211 - 94323 - .1....1.1. ' SHIFTLEFTAIX]
212 L94324: . .1111...1.° T C+1->CIP]
213 L94325: - .1111...1.. §STO36 : C+1->C[P] L
" 214 L94326: ll llll 1. : A—1-—>AIXS] -
215 Le4327: 11, 1.1. lll —> L4325 ' IFNO CARRY GOTO ST036
216° L9433 R T . ' o e CEXCHANGEM. . :
217 L4331 - 1.. 111 —> L4217 o GOTORTN7 L
218 L@94332: - 1..1.1.1.. R RTNI1 " IFS9# .
219 L@4333; 1.1.1...11° — L4250 S _ THENGOTO RTNS .
220 L94334: . ..11.1.11. . RTN3 9 —> CIMS] :
221 Lo4335:  ..1.1.1... : - CEXCHANGEM
222 L94336: B U S Ll337' RaEAk SELECTROM1 .
223 L@4337; L1111 —> L4276Z FCNg JSB ARSTRI1
224 L@4340: . .1L.1.1.. : FCN16 TFS3#1
225 - L94341: ~ 1., 111111 —> L4217 EN' GO TO RTN7DISPLAY
226 194342: ..l1....... o FCN13 M E._]V[ORY INSERT - - :
227 @433 1.1.101.0 —> L4127 FCN20 JSB MCIRCO |
228 Lp4344: ".l.l.l..... .- FCNS5 : 1—>F3
229 194345 1...11111 .—> L4217 — GOTORIN? DISPLAY
230 - 1L94346: l.lll'l g —> L4275 o JSB JSBARSTR2 . ] .
231 1g4347: 111, l ll_ - —> L4342 o GO TOFCNI13 .
232 1.94350: .._.1 ..... T LBR1 BUFFER —> ROM ADDRESS
233 L@4351: B § el . _
234 1@4352: 1.111..... o UFCN® p—>F5
235 L@4353: 11,1001, L '- IFCIM] =
236 L@4354: - 11111..111 => L4371 THEN GO TO UFCNl
237 L@4355: 1.1...11.. - . 10—>P".
238 L@43se: 111,100 . IFCIPI=0
239 LP43s57: 1111 .11 => L4366 = . THEN GO TO UFCN2
240 L04360: RN s UFCN8 : 0—>C[M] - o
241 L@4361: ..l.l._l..." . o A CEXCHANGEM
242 1.04362: L1kl o —> L4G4S _ - GOTOUFCNI® .
243 Lp4363: - 1M111,1L.. . . FCN28 : IFP#l15 :. ;
244 L04364: 11..1.1.11. —=> L4312 o THEN GO TO FCN6 L
245 L@4365: ... 10 —=> LAGRD - JSB NOOP '
246 L@4366: 1.11..11.. - - o UFCN2 : 11—>P
247 | IFCIPl>=1

L04367:. ...
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37 WHAT WE CLAIMIS: A nethod of storing _a sequence of instructions entered
via a keyboard into a progranmabl e el ectronic cal culator, the nethod

conprisi-ng the steps of: detecting the actuation of a key on thejkeyboard,
5 generating a key code representing the key actuated i, @espone
to the 5 detection of the actuation; decidi tet her a

status indicator has been set in a status register; if no status |nd|cator
has beel set . deciding whether thel#6899%tode of the kev actuated cam be

mer geq, M8t hp@rmuUbsAqUENtl Y Gengssat ed key code; if it gsse“' ng
a stabd§9|h@ﬂ@htorladdlbtorlng the key cod@FCNﬂ ttgcﬁcnqm benerge
IFS8 1
. Er L04373:_ : ..1.‘.-.'.1.11 = Ll : 3 T?—IENGOTOUFCN4
252 L94374: l ...... . MARK AND SEARCH
253 Le4375: ....11.1.. L CLEARSTATUS
254 L94376: - 1....:.1.. S - UFCN6 : 1->S8

- 1255 -;-L04377:":'_'~'1'.l-l;._.'..‘,ll —=> L4260 . e GOTOUFCN9



storing the key code; and if a status indicator has been set, deciding
whet her the key code of the key actuated can be nerged with a previously
generated and stored key code; if it can be nerged, generating a nerged key

code representing both the previously 15 - generated and stored key code
and the key _gode of the key actuated, erasing the 15 status indicator and
the previq y generated and stored key code, and storing the nerged key
code; if i nnot be. nerged storing the key code of the Key actuated and
erasing the-Status indicator. 20 2. A nmethod of storing a sequence of
instructions32entered via.a keyhaard .20 1,465 997haw ng.function and prefijx32

keys, in a mmgsammntm@d;mm oni ¢ cal cul ator, the 20 nethod: conpri si ng
the steps of ;' detecting the actuation of a. key on the. k(e)gboard gener att ng

a key code r% tgs%ﬂtlpqlitll?ﬁlkey aﬁ#g,?t ed inr MYe t KMNcti on of

whet her key an be

the. actuatignfy 1.1
prefi xed,; 3 L@50@3:  ilii1.1.1 25 i f the keymgt;uate caasqﬂx e prefixed,
deci di ng vvheg hb35%4he Kdyl.hdtuated is a DIG2 : A+1-—>AlX]
LI <> L5044 - IF NO CARRY GO TO DIGI
LO5006: 1....1.111 > L5205 MPY : GOTOMPYI
_ 7 LO5997: 111..1.... —> L7019 sssxx ENLI : SELECTROM7
-8 L5019  1111.....1 —> L5360 XNEY : IJSBSETRL2
9 L@SOIL:  11.1..111. A-C—>AlW]
19 LO5e12:  1.11111... ' DATA->C .
- 11 L@5@13: 1..11.111. IFA[W]>=1
12 L@5P14: 11.1.11.11 > L5326 : THEN GO TO FRTN9
13 L@5g1s:  11....1111 —> L5305 GOTORL2
14 LO5@16: 1,111,111, INX1 0> AIW]
15 L@5917:  11111...1. A+1->A[PI
16 LO5020: ....1.111. DIV2 ¢ 9—> B[W]
17 LOs@21: I1...1.... —> L6@22 . *+»x* FENI3 "": SELECTROMSG
18 L@5022: 11111.1.1, DIG7 . : A+1->A[X]
19 LOS@23: 11111.1.1, DIG6 : A+ 1> A[X]
20 LOs5024: 11111.1.1, DIGS P A+ 1> AX]
21 L@s@25: ...... 1.11  —> L5092 IF'NO CARRY GO TO DIG4
22 L@5@26: 1..11.1.11 . —> L5232 ADDl : GOTOADDS _
23 L@5@27: 11111111, FDGTS : A+ 1-—>A[XS]
24 L@s@3p:  1..11...11 —> Ls23p - IF NO CARRY GO TO FDGT6
25 Les@31:  .1.1..1111  —> L5123 : GO TO TAN2
26 L@5932: 1111..... 1 —> L5360 XEQY : JSBSETRL2
27 L9se33: I1.1..111, A—-C—>A[W]
28 L9sSe34: 1.11111... DATA—>C
29 LO5@35: 1..11.111 _ o : . IFA[W]—>1
30 LOS@36: 11....1111 . —> L5303 THEN GO TO RL2
31 L9537, 11.1.11.11 —> L5326 ' GO TO FRTN9
32 Lo5e40:  1111111.1, : FDGT3 : A+ 1—>A[XS]
33 Losp41: .1.1....11 —> L5129 IF NO CARRY GO TO FDGT4
34 LO5p42: ... 1...1.. TANl : 1-—>8lI
35 Lp5p43: 1..1...111 —> L5221 ' GO TO SQT!1
36 LO5044: 11111.1.1. : _ DIGI1 : A+ 1> AlX]
37 L@5e45:  .1...11,11  —> L5106 IFNO CARRY GO TO DIGHD
38 LOSO46:  1....11111 —> L5207 DIVI : GOTOMPY3
39 L@5p47. L1111, ' FIDGT4 : A+ 1-—>A[XS]
40 LO50s@:  .11..11.11 —> L5146 IFNO CARRY GO TO FIDGTS
41 L@5@51.  .1.1..1.11 —> L5122 GO TO COS1
42 L0s5052: 111.111..1 . —> L5356 XGTY : JSBSETRLY
43 L@5053:  ..H111111. . 9—C-1—CIS]
44 1@5054: 1..11.11.1 —> L5233 JSB ADD3
45 L@5055: 1.11111... DATA —>C
46 L@5056: . ..11....11 —> L5060 GOTORL4
47 L@5057: .11..1.... —> L3060 *x%x* FNL2 : SELECTROM3
48 LO5060: 1..111.11. RL4 : IFAMS]>=1
© .49 L@s@6l: .. 1111.111 —> L5@75 THEN GO TO RL5
50 L@s@e2: 11....1111 —> L5303 GOTORL2
51 L@5063: 1l111.1.1., . : DIGY i A+ 1> A[X]
52 L95064: 11111.1.1. : . DIGS8 1 A+ 1—>A[X]
53 L@5065: 1111 —> L5922 _ IFNO CARRY GO TO DIG7
54 LOS@66: 1..11..111  —> L5231 X SUBI1 : GOTOADD2
55 L@s@67: 11._.1.111 - —> L5305 GO TO FRACI1
56 LOS@79: 11i.111,.1 —> L5356 XLEY : JSBSETRL®
57 L@5071: 111.1.111. : ' A EXCHANGE C[W]
L1111, ' © §-C-1->CIS]

58 L@5972:



prefix key; if i
storing the key

t is a prefix key,
code; if

It

Is not a prefix key,
if the key actuated can be prefixed, deciding whether the key has been SQ

prefixed' by | ooking for a prefi'x status indicator; if it

setting a prefix status indicator and

storing the key code;

is prefixed,

deleting the stored 30 prefix key code and the status indicator,

code and the key code of the actuated key and storing the nerged

generating a merged key code representing the previously stored pi\_x key

ifoit

i ndi caBdr_ 35

I s not preflxed

3. An ‘el ectld6599 cal cul at or

storing the key code and deleting the stat

conpri.si ng:

cal c
codes6§

on
pr edetsgrlégsg:%9

parti edil BFSIBPRY

e

35 a Ike! hqavﬁng]q pl_ur pkdsgy of keys for ent
Lﬁgéylg%g?%ncodemmeansgconnect ed to the keybo

bei ng gener at eleNOCA

oSEARS

generatl ng key

@ TOFRTNY

Uhqlﬂo t he k%%s on the kaysboard, AeaQRJng code having a
e

ai1g. l(!iep

and 40

dé¥ Hisddls f bl prdcessisngsdkey codes,

respoé%e gﬂﬁﬁec
68 LO5104:
69 Lp5105;
79 L@5106:
71 LO5107:
72 L@5110:
73 LO5111:
74 L@5112;
75 L@5113;
76 LO5114:
77. LO5115:
78 L@5116:
79 L@5117:
80 LO5120:
81 L@s5121:
82 L95122;
83 L95123:.
- 84 LO5124;
85 LO5125:
86 LO5126:
87 L§5127:
88 L@5130:
. 89 L@5131:
9% L@5132: -
91 L@5133:
92 L0@5134:
93 L@513s:;
‘94 1L@5136:;
- 95 L@s5137:
9 L05140;
97 L@5141:
98 L@5142:
99 L95143:
L@5144;
101 15145
La5146:;
L@5147:
LO5150:;
L95151:
LO5152:
L95153:
L§5154:
LP5155:
La5156:
L@5157:
LO5160:
LO5161:

L0@5163:
LP5164:
LO5165:
LO5166:
LO5167:
LO5170:
121 LOS171:

i

1.1,
1

-----

S RTI
11
LO5162: 1.

1011

“eonn

—>
->

—>

—>

L1196

L5336
L2111

L2112

L5133
Lo115

L5310

L5027

L5042

L5156
L5265

L3132 .

L5057

L5312
L5263

L5324

L5007

L5155
L5123
L5266

L5000
L5213

L3156
‘L5322 .

L5165
L6166 -
L5172
L5319

ARG

s SDGT7
Ak .

Ak ek
A ofe ok ook

EITT

. dkdkedkdkk

e e ok o 3k

AR kk

DIG10

DIGI2 :
FIDGT! -
GDGTIS :

FDGT4 :

COSl1
TAN2

GDGT1 :

FIDGT2 :

GDGT4 :

YTXI
YTX2

FIDGTS :

FIDGTG :
GDGTI7:

GESSI
pr-o

Iected cad
lqu aflrst623e Liosy

@éA R

€l—>8S

GO TO LNI

SELECTROM 1
IFCIM] =0 9
THEN GO TO DIGI1 -

SELECTROM 2 '
SELECTROM 2
A+1->A[XS]
IF NO CARRY GO TO FIDGTZ
SELECT ROM 9
A - B —> A[XS]
13—>P
GO TOGDGTI2
A+ 1> AIXS]
IFNO CARRY GO TO FDGTS
1—>89
1->85
GO TO TANI
9 — CIM] .
CEXCHANGEM
GO TO GDGTI17
JSB SAVX]1
SELECT ROM 3
GO TO FLN2
A+1->A[XS]
IFNO CARRY GO TO F[DGT3
GO TO LOG2

—1-> A[XS] -
IF NO CARRY TOTO ABSQ
STACK —> A
C—> STACK
A EXCHANGE C[W]
1->86
1->'82
GO TO FNL1
A+ 1-> A[XS]
IF NO CARRY GO TO FIDGT6
GO TO TAN2
JSB SAVX3 :
BUFFER -> R({(M ADDRESS

.GOTO DUMM
"GO TO SDGTS5

SELECT ROM 3
9 —> B{W]
—1—> A[XS]

' IF NO CARRY GO TO. GDGTZ(D

- 9.->Fl

P12

GDGTIf '

CIFSl #1

THEN GO TO P12

C—> STACK’ .

SELECT ROM 6 :

A—1-> A[XS] '

{E NOPCARRY GO TO GDGTI I
—>

GO TOGDGTI12

3
nTormaH onm 1 nto the

connected to the

a%B'ﬁidezCOde 'n

: DELAYED SELECT GROUP |



fol | oned by one of a plurality of second key codes, the nmerged key code
having a | ength shorter than the conbined | engths of the first sel ected key
code and the one 45 of the plurality of second key codes, and for
subst fTotig the Werged Key code tor 45 the first selected key code and
the one of the plurality of second key codes. 4. An electronic calcul ator
as in claim3 wherein the key codes have a fixed length and the nmerged key
code haségg?wsane | ength. 5. An electronic calculator as in claim3 or 4

R

i ncludin pr ogr am st orage 50 marmr‘}:5 connected to the encoder means
and to t pBécessing neans for storing program of proc \
in the formygf g 58ri¢p. 10fi . key. codes, V\/nerel rcmmzupr o,sessbngxspan 'l .

produces t h@3nepyesl ke .catid uponLsMdei pt of the one OfF NOEA T "13
second key B4dé&8513d |lhselr1 Y t he k¥ed key c gl&gé?@ et

obq)eq nst érooq' first ~
sel ect ed kegg §ﬁ§7énd th? opte. of the pIurallty seco [Eﬁygcodes into
t he 55 120" @@§1gMm st pragerimenny Y.5104. o THENGOTOSDGT?
55 6. An el D8t Los®@ calldul.atlor -asLb265cl ai m 5 wherein tg‘%ﬁr‘@%{%@?l ng .means

i ncl udes: L:
i ndi cat i on § it red’lgﬁ" CO””ei%ﬁq tothe encodi ng f{dHEA yéb%m(m
1. L95293: .....L.... - _ SELECT-ROM® . .
: 132 'L95204: Illllll ll —> L5376" o '_ GO TOSTO34
133 195205: ..11..11., S MP_YL' : 3->P
134 L@5206:  ..1.1.1 .1. . . . L ?—-C—> CIX]
135 L@s297: .11 .0.t... - - 0 C : MPY3 @ : STACK —> A

136 L@s21¢: - . .1...0.11 07 —> L5020 e .. GOTODIV2
137 L@s211: ".lll 1.1111: —> L5353 . . - o GOTOGDGTI6 .

138 L@s212: 1.1 111t > ‘L5233 . ' . GOTO ADD?3
139 °LP5213: - 111 11.. | T SDGT5 : T1—>P
149 ‘LO5214 - C11.1,.0.1. 0 . o B IFCIPI=90"

- 141 L@5215: - .',11'111;'111 - > L5175 ' THENGOTO SDGT6
142 L@s216: * 1.11.1.1.1 ° —> L5265 o . JSB SAVX1" L
143 L@5217:-  111110L.1. _ . o - A+ 1=>A[XS] :

144 L95220: ~.1...... 11 —> L5199 o IFNO CARRY GO TO. FDGTl
145 L@5221:° ....L1.111. - SQT1- : 9—>B[W]

146 'L95222: ..1.1111.1 - —> L5057 JSB FNL2.

147 1L05223: N N I ' ' SDGT® : SHIFTLEFT A[X]

148 195224: 1.... 1.1, ' o SHIFT LEFT A[X]

149 L95225: ST DU P S v IFCiPl>=1

150 L@5226:  .111.11.11 0 —> L5166 ) : THENGOTO GDGTIQ
151 L@5227: - ..o llos > L9230 Bk SELECTROM® . - -
152 L@523@: - A1..1.... . —> L3231 = ‘ksdex FDGT6 'SELECT ROM3

153 L[@5231: - ..M. 7 ADD2 " : 9—C—1->CIS|

154 L@5232:  11.1.L... - S ADD8 : STACK—>A

155 195233: ....l.111. “ADD3  : 0—>BIW]

156 L05234: . 11111, 1, I A+ 1 =>A[XS]

157 L®5235:. 11111111, - A+ 1->A[XS]

158 L@5236: Aty C + 1.—> CIXS]

159 < L@5237. - -.111111.1. C+1—> CIXS] _

160 195249 - ...1..1.1. _ _ R IF.A >=CIX]

161 L@5241: 1.1...1111 —> L5243 - _ . THENGOTOADD4
162 L1L05242: 111111, . A EXCHANGE C[W]
163 L05243: 111.1..11. Lo ADD4 AEXCHANGEC[M]

164 L95244: 11,010 o IFCIM]=0

165 L@5245: 1.1..11111 ° - —> L5247, _ o THEN GO TO ADD5
166 L@5246:  111.1.111. A "~ AEXCHANGEC[W]

167 L@5247:  1...1..11.. ADDS . : B EXCHANGE CIM] .

‘168 LO5250: SO DU Y T ADD6 . : IF A>=CIX]

169 L@5251: 1.11L1E:.11- —> L5276 . T THEN GO TO ADD7
170 L@5252: 1.1...101.- S .. SHIFT RIGHT B{W]

171 " L@5253: - 1111t ;1. 7 . A+1-—>AlX]

172 L@5254: -.....0111. L o o IFB{WI=0"

173 L@5255: L. H1HL.1E - —> L5276 ) B THEN GOTO ADD7
174 L95256: l.l.l:’;._.ll J=> L5250 C "GO TOADDé6 S
175 L¢5257 ........... o C o NO OPERATION

176 LO5260: - lllllll 1. . . FDGT2 : A+I1—> A[XS]

177 L©5261: P DR A1 —> L5040 : IF NO CARRY GO TO FDGT3
178 L©5262: .ll....l..' _ INt . : 1—->86

179 L®5263: - 1..1...1.. ' , LOG2 " : 11— 'S9 :

180 L©5264: 1,011 —> L5144 _ : _ _ GO TOYTX2

181. L05265: 3 P § g . SAVXI : 90->CIM] -

182 L@5266: - ..1.1. | S : ' : SAVX3 : CEXCHANGEM

183 L@5267: ....1.111." : ‘ SAVX2 - 9—>B[wW] . -
184 L@527¢:  1...1.111. : L EXCHANGE C[Wl :



a first

- i ed key code; ' 60
the generation of the first select y means 60

r connected to the status register and to the encoder
?grpggﬁésating an output signal when the first selected key code has beenh
generated; a second conparator connected to the first conparator and_to‘tfe
encoder neans for generating an output signal in response to ge-" itlpn oI
the one of the 65 plurality of second key codes and t he oy S|gna

of the first conparator; and 65 38

Lo5367:

STACK —> A

38 code enerating neans connected to the second
éofrggr 93%7 - o . J r14 ' 6 ry for generating the T’Qged key
codelﬁ\ onsle - Ué t.he out put si'gnal of the seqpqduggﬁDQngﬁgsand for
|nseﬁ dﬁg e n# Hlkey code into the progran1diE§%a.NnEnuMM 5 : c

- 7. Arpgaelm #4onig cajicul at or corrprl Si ng 12> P _
189 . L@5275: Al : ‘RETURN
199 L05276: ll...l.... => L.6277 Rk ,._ADD7 : SELECTROMG®6
. 191 L@5277:  ....11.1.. . ERR1 :  CLEARSTATUS
. 192 LOS300:  ..11..111. ' . 0—>Clw] .
o 193 L@s3e1: 1.1...1.. l1—->85
194 L@5302: 11..111111 —> L5317 . GO TO ERR3
195 L@5303: I....1.... —> L43p4 *xkkk  RL2 : SELECTROM4
196 LO53p4: ..... l.... —> L9305 *4xxx GDGT2 : SELECTROMG -
197 L05305: 1.11.1.1.1 —> L5265 FRACI JSB SAVX1
198 L@5306:  .11..1.... —> L3397 i SELECT ROM 3
199 LO5307: 1111..11 GDGTI14: 15—>P
200 Le431g:  1....1.... —> L4311 **x4x GDGTI2: SELECTROM4
201 L@s311:  11.11...11 —> L5330 ' GO TO GDGT3
202 L@s312:  .11l...1.. : FIDGT3 : 1->87
203 L@5313: 1111111.1 _ A+ 1->A[XS]
204 L@5314: . .1..11111 —> L5¢47 IFNOCARRYGOTO FIDGT4
205 L@S31s:  ..1...1.11 —> L5042 GO TO TAN1
206 L@5316: 1....1.... —> L4317 *wkkk  SDGTS SELECT ROM 4
207 L@S317:  .1...1.... —> L2329 *****  ERR3 SELECT ROM 2
208 L@5320:  1..11.1111  —> 15233 GOTO ADD3
209 L@5321: 111111111 —> L5376 GO TO STO34
210 L1@5322: 1.11.111.1 . —> L5267 GDGT20: JSBSAVX2
- 211 L@s5323: 1l...1..11 —> L5394 "GOTOGDGT2
212 L@5324: ,.11.1111. ' _ ABSD 0—> CIS]
213 L@5235: .1...1... —> L2326 *¥xx* FRTNS SELECT ROM 2
_ 214 - L@5326:  .1...1.... .—> L2327 *#xx+ FRTN9 : SELECT ROM2
o 215 L@5327:  .1...1.... . —> L2339 . ¥xxxx FRTNIp: SELECTROM2
216 L@5330: 11.1111.1 GDGT3 : A—1->A[XS] .
217 -1L@S331:  .1.1111.11  —> L5136 . lFNOCARRYGOTOGDGT4-‘-
218 L@5332: .,..111.11 —> L5916 GO TO INXI1
219 L@5333: I...1.1 ' IFS4#1 '
220 105334:  11.1.1.111  —> L5325 THEN GO TO FRTNS
221 L@533s: D DU RETURN _
222 . L@5336: U I D DIG11 CEXCHANGEM '
223 L95337: 1.1, IFS3#1
224 L05340: 1..1..111 —> L5111 - THEN GO TO DIGI12
225 L@5341: 1....1.... —> L4342 **xx+  DIGI3 SELECT ROM 4 :
226. L@5342: .......... ' NO OPERATION
227 1@5343: ., .1...11.. GDGTI3: 2->P
228 LO5344: 1...1.111. . BEXCHANGE C[W]
229 L@5345:  .1.1.11... LOAD CONSTANT 5
230 L9s346: 1...1.111. B EXCHANGE C[W]
231 L@5347:° 1....11.1. IF A >= BI[XS]
232 L@535¢:  .1..11.111 —> L5115 THENGOTOGDGT!S
233 L@5351:. ..11.1.1.. _ IFS3 %1
. 234 L@5352:  .1.1.1.111  —> L5125 § THEN GO TO GDGT!I
235 "L@5353: . .11...11. ' GDGTI16: - 9—> C[M]
236 L@5354: - ..1.1.1... _ CEXCHANGEM
237 L@5355: - 111....111 —> L5341 .- GOTODIGI3
.- 238 'L@53s56: - ...11..1.. SETRL® : 0—>SI
- 239 L@5357:  ..1.1..1.. : 2—>82
2490 L@536p: ..1.1.1... SETRL2 : CEXCHANGEM
241 L@5361: ,...1.111 - 9> B[W]
242 L@5362: 1...1.111. B EXCHANGE C[W]
243 L@5363: .1.111111 C-1->CIS] -
244 L@5364:  1..1..111 SHIFT RIGHT C[W]
245 L@5365: 1..111.... C—> DATA ADDRESS
2@1%%& ”%JH ‘B —> C[W] _
24 L1,



a keyboard having a plurality of keys for entering information into the

cal cul at or; encoder neans connected to the keyboard for generating key
codes corresponding to keys on the keyboard, each key code having a

pr edetermmed—10 Tength and berng generated in response to a particular
key being depressed; 10 a nenory connected to the encoder neans for
storing key. cydes; and processi ng nmeans connected to the encoder neans and
to the menmplt® Jf or processing key codes, for producing a nerged key code in
response :tt—tecei pt of .a first selected key code foll owed by one of a
plurality-of ¥econd key codes, the 15 - 14658%r ged key code having a |endéh
shorter: than t wed Iengths of the first 15 selectegd_ ggAn¥Me ane,

t he one of the pgur_ 31;1ty plfl senond key codes, and SEWRLI nseA EXG Aﬂ\tﬂfﬁmﬁd
key code into tise begslt:y. . B:I.An.electronic cal cul ator as iG- tg ARKS wherein
the key codes HHVeL xedI nbth and the merged key code b e sane.

| ength. 20 253 Anl el,Fq; ‘Honi-¢ ggéﬁul at or -agTo93 cl.ai JBADD3 9 Wher ei n

t he processing manﬁsn inicludes: STO34 : 14—>P
255 L@5377: 1l.1.1.111  —> L5325 GOTO FRTNS




[ [ for storing an indication
a status register connected to the encoding means
of the gene?ation of the first selected key code; conparator neans

connected to the encoder neans and to the status register 25

f or

' i i : he plurality of second key
enerating an output signal when the one of the | |
godes 259has been generated, ‘and code generating means connected to the

“compar-ator "means and to the nenory for generating the nerged key cy
‘response to the. output signal of the corrpaﬂmu”"muﬂ:ﬂa
ner.ged ;key code into.the menory. 3(3 5.99

or insef®ng the

f stori

‘sequentc

ref erefice tq

yhoar'd i'nt# %0 % progradmmbl e

el ectronic. calrﬁﬁﬂéfrowﬁ fé:dhﬁ Bt al ly as hereinbefore described with
Et% k!

har ol
substantially" Jstebi@igethé)
drawi nfs. ERl CePGTaEnR alkéyl dddkTeprese g’ the

detection of the actuation; - -

10 merged, setting a status indicator and storing the key code; if it cannot be merged,

storing the key code; and

- - actuated can be merged with a previously generated and stored
~be' merged, generating a merged key ‘code representing bot

~_if a status indicator has been ,sét;-décidi'n'g whether the ke{

code of the key
ey code; if it can
h the previously

15 -+ generated and stored key code and the key code of the key actuated, erasing the
- - status indicator and the previously generated and stored keycode, and storing the
merged key code; if it cannot be merged, storing the _k'¢y code of the key actuated

and erasing the status indicator.

2. A method of storing a sequence of instfﬁctibné, éhtercd via a keyboard

. 20 having function and prefix keys, in a_ programmable electronic calculator, the

method comprising the steps of: .
detecting the actuation of a key on the keyboard;

. detection of _tﬁqactuation; _ o . . :
25 .. deciding whether the key actuated can be - refixed;

. if the key actuated cannot be prefixed, deciding whether the key édtna‘ted isa
. “prefix key; if it is a prefix key, setting a Ereﬁx status indicator an

~code; if it is not a prefix key, storing the key code; and

generating a key code representing the key _ac't_uafed’ in _'rgspohég to the

d storing the key

if the key actuated can be prefixed, decid_ing whether the key has been

30 prefixed by looking for a prefix status indicator; if it is prefixed, deleting the stored
- prefix key code and the status indicator, generating. a .merged key code

' representing the previously stored prefix key code and the key code of the
actuated key and storing the merged key code; if it is not prefixed, storing the key

code and deleting the status indicator, .
35 3. An electronic calculator comprising:

a keyboard having a plurality of keys for entering information into the

calculator;

encoder means: connected to the keyboard for generating key codes

_ corresponding to the keys on the keyboard, each key code having
40 length and being generated in response to a particular key being

redetermined
epressed; and

“processing means connected to the encoder means for rocessing key codes,
for producing a merged'ke‘{ code in response to receipt of a irst selected key code
i

followed by one of a'plura

ty of second key codes, the merged key code having a

_ -length shorter than the combined lengths o the first selected key code and the one
45 of the plurality of second key codes, and for substituting the merged key code for
o the first selected key code and the one of the plurality of second key codes.
4. An electronic calculator as in claim 3 wherein the key codes have a fixed

length and the merged key codé has the same length.

-5. An electronic calculator as in claim 3 or 4 including a program storage

50 memory connected to the encoder means and to the processing means for storing a

* _ program of processing steps in the form of a series of key codes, wherein the
: processing means produces the merged key code upon receipt of the one of the

plurality of second key codes and inserts the merged key code, instead of the first

selected key code and the one. of the plurality of second key codes, into the

. 55 ‘program storage memory.

__includes:

the generation of the first selected key code;

60 a first comparator connected to the status register and to the encoder means

6. An electronic calculator as in cléi_m 5 wherein the processing means

a status regfster connected to the encoding _meahs for storing an indication of

for generating an output signal when the first selected key code has been

generated;

a second comparator connected to the first comparator and to the encoder
- means for generating an outpit signal in response to generation of the one of the °

65 plurality of second key codes and the output signal of the first comparator;

and

gu}@a q dnstrpctionggnterbdvs a keyboard ttc ul ator _
%filré g-"%é‘g"é?' ( yg : gf_f\?{@{l&aﬂ’e@epb“; h_e acconpanyi ng
ab@r eyl ackibRBlin APOIsS 1o th19SWRY; House,

deciding whether a status indicator has been set in -a status register;
if no status indicator has been set, deciding whether the key code of the key
actuated can be merged with a subsequently generated key code; if it can be
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- corresponding to keys on the keyboard, eac

10

20

25

code’ generating means connected to the second comparator and to the
program storage memory for generating the merged key code in response to the
output signal of the second comparator and for inserting the merged key code into
the program storage memory. o .
7. An electronic calculator comprising: . . S
. a keyboard having a plurality of keys for entering information into the
calculator; : o T R o
- encoder means connected to the kegbo'a’rd for generating key codes

length and being generated in response to a particular key being depressed;

 a memory connected to the encoder means for storing key codes; and
processing means connected to the encoder means and to the memory for
rocessing key codes, for producing a merged key code in response to receipt of a
irst selected key code followed by one of a plurality of second key codes, the
merged key code having a length shorter than the combined lengths of the first

~ selected key code and-the one of the plurality of second key codes, and for

inserting the merged key code into the memor

8. An electronic calculator as in claim 8 wﬁ’érein the kéy ‘codes have a fixed

length and the merged key code has the same length.
- % An electronic calculator as in claim 8 or 9 wherein the processing means
includes: : S : ,
a status register connected to the encoding means for storing an indication of
the generation of the first selected key code; :
comparator means connected to the encoder means and to the status register
for generating an output signal when the one of the plurality of second key codes
has been generated; and = .

code generating means c_dnhected to the comparator means and _td the

memory for generating the merged key code in response to the outﬂut signal of the
~ comparator means-and for inserting the merged key code into t|

€ memory,
10.°A method of storing a sequence of instructions entered via a keyboard into

a programmable electronic calculator, substantially as hereinbefore described

with reference to the accompanying drawings. '

11.- An électronic calculator substantially as h_e'rei'nbefore ‘described -with

reference to the accompanying drawings.
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