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(571 ABSTRACT

A battery-powered hand-held programmable calcula-
tor for performing arithmetic, trigonometric and loga-
rithmic functions and displaying the results thereof is
provided with the capability of being fully programma-
ble including branching based on data value. Absolute
line number addressing is provided. Program line num-
bers and the key code associated with an executable
step are displayed. The top of the programmable mem-
ory is configured as a nonexecutable line correspond-
ing to an automatic stop and all other programmable
lines are initially programmed upon start up as being an
automatic branch to the top of the memory. Key codes
representing a plurality of actuated keys corresponding
to a branch instruction are merged to require only one
program line in memory.

21 Claims, 7 Drawing Figures
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PORTABLE PROGRAMMABLE CALCULATOR
DISPLAYING ABSOLUTE LINE NUMBER
ADDRESSES AND KEY CODES AND
AUTOMATICALLY ALTERING DISPLAY
FORMATS

BACKGROUND OF THE INVENTION

This invention relates generally to calculators and
more particularly to programmable electronic calcula-
tors in which keyboard operations become program
instructions. In this particular type of calculator no
special language is required. When a key is pressed one
program step is completed. Programmable electronic
calculators generally utilize memories which enable
them to store instructions and data for repetitive and
iterative solution. In order to enter the program into
memory the user depresses the calculator keys in a
given sequence. The result of each sequence step may
be displayed for the convenience of the user as he
progresses through his calculation. The key code for
each program step may also be displayed. Key codes

10

5

20

generally are alphanumeric representations of the keys -

on the keyboard. If the user wishes to modify or edit his
program after initial entry into memory he must pre-
cisely determine to which key he should return in order
to implement the change. To make that determination
for calculators constructed according to the prior art,
the user had to refer to a separate machine unique
association table and a program to determine the spe-
cific key to depress relative to a particular program
step.

For programming convenience key codes and pro-
gram line numbers should be easily interpreted by a
user. An object of this invention is to improve the ease
of program debugging and editing by introducing a
programmable calculator which displays a key position
on the keyboard and absolute program line numbers. A
further object of this invention is to provide a calcula-
tor having a convenient way for a user to get to the top
of memory and eliminate the need for an AND key or
a RETURN key. The invention provides a programma-
ble calculator having preprogrammed branch instruc-
tions to the top of memory.

A further object of this invention is to provide a
calculator wherein a user can program a branch in-
struction to another place in the program by merely
actuating a single key and entering a line number ad-
dress of the branch destination. Another object is to
increase the utilization of available program memory
by merging key codes representing a plurality of actu-
ated keys corresponding to a branch instruction.

A further object is to provide an improved error
display wherein the invention displays and flashes the
contents of a register within an operational stack.

Another object is to provide an improved display
wherein the invention automatically changes its format
when in underflow or overflow.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of a calculator according to the
preferred embodiment of the present invention.

FIG. 2 is a block diagram of the calculator of FIG. 1.

FIG. 3 is a representation of the contents of seven
storage registers used as a program memory in the
calculator of FIG. 1.

FIG. 4 shows a flow diagram for the programming
features of the calculator of FIG. 1.
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FIG. 5 shows a flow diagram for implementing
branch instructions in the calculator of FIG. 1.

FIGS. 6A and 6B illustrate a number to be displayed
in normalized form and a flow diagram of a display
generating routine providing an automatic change in
display format.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIGS. 1 and 2, there is shown a pocket-
size electronic calculator 10 including a keyboard input
unit 12 for entering data and instructions into the cal-
culator and a seven-segment LED output display unit
14 for displaying each data entry and the results of
calculations performed by the calculator. As shown in
FIG. 2, calculator 10 also includes an MOS control and
timing circuit 16, an MOS read-only memory circuit 18
(including QUAD ROM?’s 1, 2 and 3), an MOS arith-
metic and register circuit 20, a bipolar clock driver 22,
a solid state power supply unit 24, and MOS auxiliary
data storage circuit 28,

The MOS circuits are two-phase dynamic MOS/LSI
circuits with low thresholds allowing compatibility with
TTL bipolar circuits and allowing extremely low-power
operation (less than one hundred milliwatts for all
three circuits). They are organized to process fourteen-
digit BCD words in a digit-serial, bit-serial manner. The
maximum bit rate or clock frequency is 196 kilohertz,
which gives a word time of 280 microseconds (permit-
ting a floating point addition to be completed in 60
milliseconds).

Control and timing circuit 16, read-only memory
circuit 18, arithmetic and register circuit 2, and data
storage circuit 25 are tied together by a synchroniza-
tion (SYNC) bus 26, an instruction (I,) bus 28, a work
select (WS) but 30, an instruction address (I,) line 32,
and a carry line 34. All operations occur on a fifty-six
bit (by—bss) word cycle (fourteen four bit BCD digits).
The timing sequence for the interconnecting busses
and lines 26-34 are as shown in FIG. 3 of U.S. Pat. No.
3,863,060 filed Oct. 30, 1972, entitled “General Pur-
pose Calculator with Capability for Performing Inter-
disciplinary Business Calculations™ by France Rode), et
al.

The SYNC bus 26 carries synchronization signals
from control and timing circuit 16 to QUAD ROMS 1,
2 and 3 in read-only memory circuit 18 and to arithme-
tic and register circuit 20 to synchronize the calculator
system. It provides one output each word time. This
output also functions as a tenbit wide window (b,5~by,)
during which [, bus 28 is active.

The I, bus 28 carries ten-bit instructions from the
active QUAD ROM in the read-only memory circuit 18
to the other QUAD ROM’s, control and timing circuit
16, arithmetic and register circuit 20, and auxiliary
data storage circuit 28, each of which decodes the
instructions locally and responds to or acts upon them
if they pertain thereto and ignores them if they do not.
For example, the ADD instruction affects arithmetic
and register circuit 20 but is ignored by control and
timing circuit 16. Similarly, the SET STATUS BIT §
instruction sets a status flip-flop in control and timing
circuit 16 but is ignored by arithmetic and register
circuit 20,

The actual implementation of an instruction is de-
layed one word time from its receipt. For example, an
instruction may require the addition of digit 2 in two of
the registers in arithmetic and register circuit 20. The
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ADD instruction would be received by arithmetic and
register circuit 20 during bit times bs~by, of word time
N and the addition would actually occur during bit
times bg—b,, of word time N+1. Thus, while one instruc-
tion is being executed the next instruction is being
fetched.

The WS bus 30 carries an enable signal from control
and timing circuit 16 or one of the QUAD ROM’s in a
read-only memory circuit 18 to arithmetic and register
circuit 20 to enable the instruction being executed
thereby. Thus, in the example of the previous para-
graph, addition occurs only during digit 2 since the
adder in the arithmetic and register circuit 20 is en-
abled by WS bus 30 only during this portion of the
word. When WS bus 30 is low, the contents of the
registers in arithmetic and register circuit 20 are recir-
culated unchanged. Three examples of WS timing sig-
nals are shown in FIG. 3 of prior filed, commonly
owned and allowed U.S. Pat. Ser. No. 3,863,060. In the
first example, shown in said patent application, digit
position 2 is selected out of the entire word. In the
second example, the last eleven digits are selected. This
corresponds to the mantissa portion of a floating point
word format. In the third example, the entire word is
selected. Use of the word select feature allows selective
addition, transfer, shifting or comparison of portions of
the registers within arithmetic and register circuit 20
with only one basic ADD, TRANSFER, SHIFT, or
COMPARE instruction. Some customization in the
QUAD ROM word select fields is available via masking
options.

The I, line 32 serially carries the addresses of the
instructions to be read from the QUAD ROM’s. These
addresses originate from control and timing circuit 16,
which contains an instruction address register that is
incremented each word time unless a JUMP SUBROU-
TINE or a BRANCH instruction is being executed.
Each address is transferred to ROM’s during bit times
big-bse and is stored in an address register of each
ROM. However, only one QUAD ROM is active at a
time, and only the active QUAD ROM responds to an
address by outputting an instruction on the L, line 28,

The carry line 34 transmits the status of the carry
output of the adder in arithmetic and register circuit 20
to control and timing circuit 16. The control and timing
circuit uses this information to make conditional
branches, dependent upon the numerical value of the
contents of the registers in arithmetic and register cir-
cuit 20.

A BCD input/output line 35 interconnects data stor-
age circuit 25 and the C register of arithmetic and
register circuit 20. This line always outputs the con-
tents of the C register of arithmetic and register circuit
20 unless a specific instruction to input to the C register
of the arithmetic and register circuit is being executed.

Control and timing circuit 16 is organized to scan a
five-by-eight matrix of switches in search of an inter-
connection that designates actuation of a key. Any type
of metal-to-metal contact may be used as a key. Key
bounce problems are overcome by programmed lock-
outs in the key entry routine. Each key has an asso-
ciated six-bit code.

A power on circuit 36 in power supply unit 24
supplies a signal forcing the calculator to start up in a
known condition when power is supplied thereto.
Power is supplied to the calculator when the on-off
switch of keyboard input unit 12 (see FIG. 1) is moved
to the ON position.
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The primary outputs of the calculator are five output
lines 38 connected between a display decoder of arith-
metic and register circuit 20 and an anode driver of
output display unit 14. Data for a seven-segment dis-
play plus a decimal point is time-multiplexed onto these
five output lines. A start line 40 is connected from the
display decoder of arithmetic and register circuit 20 to
the auxiliary data storage circuit 25 and a cathode
driver of output display unit 14 and indicates when the
digit 0 occurs.

A mode switch 2 is provided having a program and a
run position. When switch 2 is in program position, an
input line to the control and timing circuit 16 is
grounded. This sets one of the 12 internal status bits.
The status of this status bit is interrogated by the micro-
processor and the key code which has been generated
is either stored in the appropriate location in digital
storage circuit 25 or decoded and executed by arithme-
tic and register circuit 20.

The Control and Timing Circuit 16, Read Only Mem-
ory Circuit 18, Arithmetic and Register Circuit 20,
Clock Driver 22, Display Unit 14, Keyboard 12, LED
Display, Selected Instruction Sets and their operation
are described in detail in commonly owned, and al-
lowed U.S. Pat. Ser. No. 3,863,060 entitled *‘General
Purpose Calculator with Capability for Performing
Interdisciplinary Business Calculations” filed on Oct.
30, 1972, by France Rode, et al. Said patent is fully
incorporated herein by reference.

Referenced U.S. Pat. Ser. No. 3,863,060 describes a
nonprogrammable business calculator having seven
registers A-F and M, as shown for example in FIG. 11
of said patent. In contrast, the preferred embodiment
of the instant application has 37 56-bit registers. Each
of these registers is capable of containing 14 BCD dig-
its. The 37 registers (A-F, M, and 30 storage registers)
can be divided into four groups: the working registers
A, B and C with C also being the bottom register of a
four register operational stack; the next three registers
D, E and F in the stack; 30 separate storage registers
within data storage 25 and the M register which is put
to use to maintain status information in addition to that
maintained by 12 status bits internal to the control and
timing circuit 16. The structure and operation of a
stack formed by registers C, D, E and F are fully de-
scribed in reference U.S. Pat. Ser. No. 3,863,060 and
further described in U.S. Pat. No. 3,781,820 entitled
PORTABLE ELECTRONIC CALCULATOR filed on
May 30, 1972, by David S. Cochran, et al. and issued
on Dec. 25, 1973. Registers C, D, E and F represent an
operational stack. Registers A and B are the working
registers throughout which various algorithms are im-
plemented. The A and B registers also provide the
information which is decoded into signals for the dis-
play drivers of display unit 14. The M register is of the
same structure as the single storage register employed
in U.S. Patent Application Ser. No. 3,863,060 but in
the preferred embodiment the data storage registers
within data storage circuit 2§ provide ample supple-
mentary storage and the M register manages status
information in addition to that maintained by 12 status
bits internal to Control and Timing Circuit 16. The M
register stores information such as which angular for-
mat is in effect, which display format is in effect and the
state of programming affairs, for example, whether the
function is being executed from the keyboard as a re-
sult of executing a run stop command or as a result of
a single step instruction as further described hereinaf-
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ter. Digit positions 4 and 3, the least significant man-
tissa digits of the M register, contain the two digits of
the current line number of program memory.

Referring to FIG. 3 there is shown a representation of
the contents of seven registers 23 through 29 within
data storage 28. If a key other than BST 3,88T 4, or
GTO § is pressed, a microprogram stored in ROM 18
transfers control to a portion of the read-only memory
which generates a two digit key code which is built up
into the exponent field of the C register. These key
codes match the matrix location of the key on the key-
board. An indexing scheme for directly associating
displayed key codes with the physical position of non-
numeric or the identity of digit keys contained on a
key-board is fully described in U.S. Pat. No. 3,855,461
entitled CALCULATOR WITH KEY CODE ASSOCL
ATION AND DISPLAY FEATURES by Richard Kent
Stockwell, et al. issued on Dec. 17, 1974. In the pre-
ferred embodiment the key codes generally match the
matrix location of the key on the keyboard in a row-
column configuration. The key code list for the pre-
ferred embodiment is:

Key Key Code Key Key Code
i+ 11 - 48
¥ 12 + 38
E/x 13 X 28
% 14 + 18
/\ 21

v 16
X 2 y 22 R/S 15
R ¢ 23 (1] 00
FIX 24 1 01
f 3t 2 02
8 32 3 03
STO 33 4 04
RCL 34 H 05
ENTER 4\ 41 6 06
CHS 42 7 07
EEX 43 [ 08
CLX 44 9 09

The fand g keys are prefix keys whose function is as
described in referenced U.S. Pat. No. 3,855,461,

Exceptions to the row-column matrix key code are
the digit keys which have key codes matching the digit
and the keys —, +, X, +, ., and R/S key 6.

Following the build up of the key code the position of
multi-position switch 2 is implemented by a microcode
in ROM 18 and the flow of the program is as shown in
FIG. 4.

Referring to FIG. 4, in the routine to display the key
codes, the nines complement of the key code is taken
before it is displayed if the least significant digit is
greater than or equal to § and the most significant digit
is not equal to 0. This maintains the matrix row-column
rule and key codes 5§0-99 are reserved for merged GO
TO’s as described hereafter.

Referring to FIG. 5, a flag is set and the next two
digits which are pressed become the destination of a
branch instruction in a program when the GO TO key
§ is pressed. If switch 2 is in a run position these two
digits immediately replace the old line number digits
stored in the M register. If switch 2 is in a program
position, 50 is added to the two digits and the new key

m—

5

20

25

30

35

40

45

50

55

60

65

6
code is placed in program memory. For example GO
TO 00 has key code 50; GO TO 0S5 has key code 58;
GO TO 46 has key code 96; etc.

The routine to display the key codes subtracts $0
from the key code and supplements the display by
lighting a minus sign in the exponent sign field if the
most significant digit is greater than or equal to 5,
thereby indicating a branch instruction with the minus
sign.

In the process of decoding a key code, if 1 has been
subtracted from the tens digit § times and a carry has
not been detected, the key code is a GO TO and the
remaining key code is the destination line number
which immediately replaces the old line number digits
in the M register.

Referring to FIG. 4, the program is begun by setting
status information in the M register by actuating the
R/S key 6 from the keyboard. The key code associated
with the prevailing line number is secured from pro-
gram memory, placed in the exponent field of the M
register and the function is decoded and executed.

When the SST key 4 is pressed a flag is set in the M
register. If switch 2 is in program position, the line
number is increased by one and control branches to a
routine which generates the program mode display.
Only the key code associated with the prevailing line
number is executed if switch 2 is in run mode.

The line number is decreased by one and control
branches to the routine which generates the program
mode display when the BST key 3 is pressed while
switch 2 is in the program position. If switch 2 is in run
mode the line number in the M register is zeroed. This
enables a user to transfer control to line 00 by pressing
only one key while in the run mode.

Whenever a line number becomes 50 or 99 by adding
1 to 49 or subtracting 1 from 00, it is readjusted to 00
by the program. Also any time program control is trans-
ferred to line 00 in a running program, program execu-
tion stops.

Each state of program memory contains a 50 when
the calculator is turned on, representing a GO TO 00.
This enables a user upon keying in a simple program to
have control automatically branch to line 00 after com-
pletion of the last program step. The program stops and
is ready to be run again. This precludes the require-
ment for an END key or a RETURN key or some other
program terminator key.

Referring to FIG. 1, a user programs a conditional
branch instruction by actuating an fkey 7 or a g key 8
from the keyboard. Status bits generated by actuating
an fkey 7 or a g key 8 create flags which preclude the
calculator from completing a branch if conditions cor-
responding to the key actuated are not met. For exam-
ple, actuation of the f prefix key 7 followed by actua-
tion of GTO key § corresponds to X less than or equal
to Y and actuation of the g prefix key 8 followed by
actuating GTO key § corresponds to X = Y. The
branch will be completed only if a condition indicated
is true. When the condition is not true, the line number
indexes by one if the calculator is executing a program
or if a user is actuating a single step series. If a condi-
tional branch is attempted from the keyboard and the
condition is not true, then the line number remains
unchanged.

A user begins to program the calculator by sliding the
switch 2 to PRGM. A user will see 00. in the display.

Pressing ey 4 displays 01. -00
Pressing(SST)key 4 again displays 02. -00
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Pressingkey 4 again displays 03. -00 The num-
ber on the left is a program step number (or line
number). SST stands for single step, and by repeat-
edly pressing SST key 4 a user steps through the
contents of the program memory one line at a time.

Pressingkey 3 displays 02. —00

Pressing(BST)key 3 again displays 01. —00

Pressing(BST)key 3 again displays 00. BST stands for
backstep.

The preferred embodiment has fifty addressable line
numbers labeled 00. to 49. If the first digit of the GTO
address is § or greater, the GTO is ignored.

All lines initially have -00 in them except line 00
since the —Qf is the actual program instruction con-
tained in each line. Line 00. is the “top of the mem-
ory”, and as such cannot contain an instruction. A user
can easily transfer control to line 00. with the GTO
(GO TO) key S.

Assume a user wishes to write a program that com-
putes the length of the hypotenuse of a right triangle
using the Pythagorian Theorem. The theorem says that
Ct = a? + b? or c =Va® + B°. The user translates this
formula into keystrokes taking advantage of the opera-
tional stack.

Referring to FIG. 1 and assuming that a and b are in
the X and Y registers, the correct keystrokes are

f
CHS

)
The fand g keys actuated in this sequence perform the
function of prefix keys as fully described in commonly
owned U.S. Patent Application Ser. No. 425,341 enti-
tled “Calculator Having Merged Key Codes™ filed on
Dec. 17, 1973, by Thomas E. Osborne, et al.

A user keys these steps in the program memory with
the switch in PRGM mode and the program pointer
(line number in the display) at 00.

Key Depressed Display
Press g 0t. 32
Press CHS 02. 42
Press x ﬁy 03. 22
Press g 04. 32
Press CHS 05. 42
Press + 06. 61
Press 07. 31
Press CHS 08. 42

The numbers 32, 42, etc., following the displayed line
number are the two digit key codes associated with the
series of keys pressed:32 fo 42 for(CHS) etc. A user
easily makes the association by locating the key on the
keyboard assuming that the code is rc (row column) as
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hereinbefore described. In other words,is 32, third
row (from the top), second column (from the left). The
exception to this rule is the digit keys, which have the
code Od (d=digit), 0 is 00, 1 is 01, etc.

A user terminates the program with a(R/S). Pressing
(R/S)displays 09. 84.

R/S stands for RUN/STOP. When pressed from the
keyboard (in RUN mode) the program begins running.
When the R/S key code is encountered in a running
program, the program stops, and the calculator displays
the contents of the X register. When R/S is pressed
program execution begins with the line at which the
program pointer is located.

A user knows where the program pointer is by
switching to PRGM. For example, by switching to
PRGM 09. 84. is displayed thereby indicating the pro-
gram pointer is at line 09. To execute the program a
user must get to the top of memory. By switching to
RUN and pressing keying in some
‘data, as, for example,3 (ENTERT) 4 and pressing
(RIS a user will see 5.00, the hypotenuse of a
3-4-5 right triangle.
displaying, respectively, the line where the program
stopped and where the point currently is.

If a user wants to run the program again he myst get
to top of memory again. Flipping to RUN, pressing
(GTO)® @, keying in new data, § 12
(R]S) a user sees 13.00, the hypotenuse of a 5-12-13
right triangle. :

A user does not have to press (GTO® @ every
time he wants to run a program with new data. Using
is only one way of doing it. Another
way is to press in RUN mode. Pressing BST
in run mode does two things:

b. It clears any prefix keys which may have been

pressed.

This is convenient, if, for example, a user has inad-
vertently pressed a prefix key. The easiest way of get-
ting back to the top of program memory after a user has.
finished executing is to include a programmed (GTO)
(® @ instruction at the end of the program and let
the program move the pointer.

When a program is keyed into the calculator the
contents of each line are replaced with a new key code
one line at a time, each key code being placed into a
line one line downstream from the one in the display
when a key is pressed so a user can see each step as he
keys in his program.

Therefore, in order to change, for example, line 37 a
user presses (GTO®@@ in RUN mode. By flipping
switch 2 to PRGM, 37.—00 is displayed. To change
line 37 to a R/S, for example, (R/S) is pressed and
37. 84. is displayed. If a user wishes to change the pro-
gram to transfer control to line 37 after it has computed
the hypotenuse example given hereinabove, for

example he does the following:
Fiips to RUN. Presses ®O

Flips to PRGM. Sees 09. 84, the old R/S instruction.

Presses@and sees 08, 42.

To make line 09 a GTO 37, a user

presses and sees 09 —

presses(dand sees 09 -3

presses(Pand sees 09 -37
Line 09 now contains the complete 3 KEYSTROKE
instruction GTO 37. The sign indicates that the instruc-
tion is a GO TO and the 37 is the line number of the
destination.
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The -00’s originally observed are one line GTO 00
instructions. When a user first turns the calculator on
every instruction is a GTO 00. When a user writes his
first program, the last line will always be followed bya
GO TO 00. This transfers control to the top of memory
automatically.

Executing line 00. in a program causes the calculator
to stop. Line 00. acts as if it has a permanent R/S in-
struction programmed in it.

The program example as now written computes a
hypotenuse, jumps to line 37, and stops (because line
37 contains a R/S).

To change the GTO 37 in line 09 to GTQ 00 a user
switches to RUN, presses (GTO)@@®), switches to
PRGM, presses GTO @)X0)and sees 09, -00. A user runs
his program as many times as he wants with fresh data
justby keying in data,(R/S), data,(R/S) data(R/S), etc.

With switch 2 in RUN mode program execution al-
ways begins with the number at which the pointer is
pointing unless the program step contained in this line
is a R/S (84). In that case execution begins at the next
line so a user can program a R/S into his program, for
purposes of new data entry or to review intermediate
calculations, and then get started again by pressing R/S.
This exception also applies to line 00,

A user can single step through his program in RUN
modes. Assume a user is at the top of program memory
(line 080). A user can key in some new data and single
step through as follows:

Key in 9 12.

Press@ See 12.00 A user moves to 01.

Press@ See 12.00 A user executes ®
Press(S8ST)See 144.00 A user executes x? @ CHS)

Continue pressing SST see

9.00

9.00

81.00

225.00

225.00

15.00
15.00 is the answer and the program pointer is at line
09. One more will execute line 09. —00. A user is
now at line 00,

The activities of the calculator in PRGM modes may
be summarized. Pressing will increment the pro-
gram pointer and display that line number and key
code. If the pointer is at line 00, pressing BST will leave
it at line 00.

Pressing any other key but GTO will cause the
pointer to increment, the key code associated with that
key to be stored in program memory at the incre-
mented line, and that line and key code to be displayed.
If the program pointer is at line 49 when a new key is
pressed, the pointer moves to line 00 and the new key
is ignored.

Pressing(GTO)does NOT move the program pointer,
but the step number in the display WILL increment and
only the - sign will light in the key code field.

If the@is followed by legitimate digit keys (i.e.,
23, 47,00) these digits will light in the key code field
one at a time and only then will the program pointer
increment, storing the merged GO TO statement into
memory. If theis followed by an illegitimate key
(i.e., 5, Rl EEX), the GTO is ignored and the key code
for the subsequent key is stored in program memory
and displayed.

The calculator can be commanded to perform a re-
quested GO TO only if a certain relational condition

4,009,379
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between the contents of the X and Y registers is true.
The allowable conditions are x <y and x = y. If the
GTO is immediately preceded by an (f)(either from the
keyboard or from the prior step in program memory) the
GTO will only be performed if x is equal to or less than y.
Likewise if the GTO is immediately preceded by a ®
the GTO will only be performed if x is equal to y.

As an example of this, the following is a program
which will order the contents of the operational stack
so that the largest number is in T, next largest in Z, next
in Y, and smallest in X.

00. 1.4 22.3 33. GTO 12
01. STO 12, RCL 23.GTO 12 34, RCL
02. 1 134 24, RCL 3501

03. R \1, 14. RCL 25. 2 36. ¢

04. STO 15.3 26.f 37. GTO 00
05,2 16, f 27.GTO 34 35, STO
06. R \l/ 17.GTO 24 28 STO 39.2

07. STO 18. STO 29.3 40.R d,
08.3 19.4 3°‘R\J/ 41. STO
09.R \b 20.R \1, 31. STO 421

10. STO 21. §TO 32,2 43.GTO 12

If an illegal operation is attempted in a running pro-
gram, the calculator will stop execution, the contents of
the X register will flash and the program pointer will
remain at the line number which contains the illegal
operation.

There are 4 ways that a running program will stop
execution.

1. Encountering a R/S after the first executed line.

2. Transferring program control to line 00, either by
executing a GTO 00 or flowing through line 49.

3. Encountering an illegal operation as described
hereinafter.

4. If the user presses any key during execution which
is handy if a user gets caught in an endless loop.
[llegal operations include, for example:

1. Pressing &) with x = 0.

2. Pressing @ with x = 0.

The contents of the x register is flashed, which in
general is the illegal argument causing the error. The
calculator restores the stack and the data storage regis-
ters to their conditions before the illegal operation was
attempted. A user presses any key to stop the flashing.

Two digits are displayed to the right of the decimal
point when a user switches on the calculator even
though numbers are always maintained internally to ten
significant digits.

Referring to FIG. 1, a user specifies a fixed decimal
display by actuating FIX key 9 followed by a digit key
0-9. A user specifies scientific notation display by actu-
ating prefix key f 7 and a digit key 0-9 that determines
the number of digits displayed to the right of the deci-
mal point.

Referring to FIG. 6B a flow diagram for implement-
ing display format is shown. If a number is too large or
too small for a “FIX™ format specified by a user, the
calculator automatically displays the number in scien-
tific notation displaying 10 significant digits. Values
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having a magnitude 'greater than or equal to
+9.999999999 X 10¥ are approximated by
+9.999999999 X 10%. Values having a magnitude less
than 10~% are approximated by zero.

12
“Improved Scientific Calculator” filed May 29, 1973,
by Peter D. Dickinson, et al.
Routines, subroutines, and constants are stored in
QUAD ROM’s 1 through 3 of ROM 18. Each line in

Referring to FIG. 6A, the number to be displayed is 5 cach QUAD ROM is separately numbered in the first
shown in normalized form, 14 bits representing sign,  column from the left-hand side of the page. This facili-
matissa and magnitude. Referring to FIG. 6B, a flow tates reference to different parts of the listing. Each
chart of thg display [generating routing assumes a num- address in QUAD ROM’s 1, 2 and 3 is represented in
ber to be displayed is in this normalized form and has a octal form by five digits in the second column from the
decimal point between digits eleven and twelve. The 10 jeft-hand side of the page. The first two digits identify
exponent in 10°s complement form is in digit positions which QUAD ROM and the next three digits represent
0, 1, 2 and the sign is in digit position 13, 0 being + and  p eight-bit address. QUAD ROM 1 is identified by the
9 being —. . , X first two digits being 00, 01, 02, or 03; QUAD ROM 2

The number of digits to be displayed to the right of is identified by the first two digits being 04, 05, 06, or
the decimal point §079) is §t0re{l in the.M register digit 15 07 and QUAD ROM 3 is identified by the first two
position 6. A “0” is in digit position 7 if the calculator ;545 peing 10, 11, 12 or 13. The instruction or con-
is in a fixed point format and a 1" is in digit position stant stored in each address of QUAD ROM’s 1, 2 and
7if t}}e .calculator smna scientific notation format. 3 is represented in binary form in the third column

A listing of routines and subroutines of instructions from the left-hand side of the page. Branching a d-
employed by the calculator and of all of the constants 20 jresses are represented in octal form by four digits in
employed by these routines and subroutines 1s given the fourth column from the left-hand side of the page.
below. Lnst.mgs for implementing additional features Explanatory comments are given in the remaining col-
are shown in referenced U.S. Pat. Ser. No. 3,863,060 umns.
and in U.S. Pat. Application Ser. No. 364,570 entitled

n LA, 1 f1i11.y -y LO1EY JEE STRST

1 Lowael, 1 1itioi, FE55E MPY DELAYED SELECT ROM &

= Leapsr. 1. 111111 = Ley 60O T 17

Iz Leonnd, 111104 ' tEEes STOY BELAYEL SELECT ROM 2

4 Lomaog. 11111111 - LBV GO T @173

R W IS T -1 PR WS SO DO TT% 1 -5 %5

6  Lenone. 11,0 .11.. ET% 1z -» P

ToLofauT, L1 .t —r LERLG kwaas . SELECT ROW Z

g Loneid, 11111 START@A, € + 1 -> CLFI

g Lwsnll.  t..11,.1.1 =F LA231 JSB CLRS

1ia (IR TRPUD o 11, ... 11 12 -> F

11 Le@ats. 1,111 START3: LOAD CONHSTAHT S

12 Leesid, ... 1. STARTZ. LOAD COHSTHNT @

13 Leanis.  t1l.1.11.. IF P # 14

14 Lopete. ... .1.i111 -> LA613 THEH GO TO STARTZ
15 teest?.  111.1.111 A EXCHAMGE CCW]

15 LEOAZE, S DAV B & SHIFT LEFT AlW1]

17 ;11,11 12 -> P

18 1.1 LOAD COHSTAHT 2

13 EETUR S LO&D COHSTANT 2

2p LAGGE4.  1.11..11. 11 -> P

2 Lesess, .. 1...1111 -> Lea4Z GO To STARTS

z2 LaGAZE. 1.111 1 -» LALZ4 LOG JSB ST

23 IF S8 # 1

24 - LBOAS THENW GO TQ TTX
249 LOG1 i ->» &5

oe LN . 1 -» S1@

ors 1 ->» 52

28 12 -> P

29 f2 333 3 DELAYED SELECT ROM =
v - LBROE Gl TO @o@z

1 -3 LB134 Y JSE BTOX

32 IF S6 & 1.

i3 - LARAE THEHM GO TO ETX
24 -3 LBREZ GO oTO LML

U . STARTS: o+ 1 -x CL¥3]

5 by START4: © —» DATwh GDDRESS
Vi . f EXCHAEHGE CLW]
Loiude, 11 113,011 -> LP334 G0 TO STRRTE
INEHISE I .o SINO . C -» STACK
boAaEn 1.1, 1 SIN 1 -» &5
L -3 LOZEG- JSE ER

z ~¥ LE1TE GOOTO TAN

47 1 SORT2 8 -3 51
44 . .. SORTZ @ - 52
4% LoweIs.  11....11 1z -» F
46  LBAASE. 1.111 3 -> BLMA
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47 LABASY: 11...1.... => L&ERAEA ok sk ok ok SELECT ROM £

43 LBARGA. 10011y HMSAd . @ - BLWD

49 LABAETL . 1.11v. .11 -> Lez27n GO TO HEEST

58 LBEAR:: 1.1111.1.. $3$¢%  OFL ; DBEL&YTW SELZCT ROM T
a1 LBYDE3: RS DR & § SN W 1. g G0 7O @izl

32 Leanss. 1101001 > Letiad SRERT . JISB TSTR O
53 LAGOLS. 11110001 -> Leizd : JEB STOX

54 LARAGE: NS DD DA I IF 54 % 1

55 LAnna?. 1....1. .11 -» LBZ204 THEH GO TO SGERT!
o LOARYa: NS5 DU B & I8 ®EQ : € —-r ALW)

' 4,009,379

56

o7 Lo, L. 1.1 -3 Li@al A58 HMPY

58 LARGTY: 1., .. 11111 => Lazop? GO TO EOF

s9 Lengszo il MODE . 6 -> P )
T o e P SR TR
| e o BTG

: RTTE Porre ot FrEEe CUH ., DILAVER SLLICY Pt o

[ L 1 o1 S antgn LI T

Vet Ly i T L1t =k Lunys GeEn ; JER MONE

Livgait, LI S 5 CRET DORETaHT 7
[T ST 11711, .11 ~x LAZTY GOOTa Ean
Lot 1 11l 1., $3TET RCLY . DELAYT T STLECT ROM
Lastici.  .31.1...11 =» LB1SQ GOOTO BN
LRSS, L M ORERATION
LAl 11..1...1 =5 Lit44 LSTE . JSB THT9
LB RN TOIF s #1
LEs1ie, L1..1.1.11 -3 LAtz THEN GO TO LETHS
paatil. L1 1.1, .. ¢ -> sTACK
LAG11E. 1..1.1...1 => Laz2z4 LST¥1 . JSE RCLY
LEET13. 1., .. 11111 =-» L@2a7 GO TO EOF
Laiitd: 11011t NIHTY . C -> Atw1l
L1t 15 Lo 111 g -> C[Wl
LeE1te:  11....11.. 12 > P
Leai1?. . 1.11...1. C-1-»ClP1
Lem1ze. . 1111.1.1, ‘ C+ 1 -> CL¥1
LeR1Z1. 11..1...11 ~> L@318 IF HO CARRY GO TO SURGUT
LOBIR2, . ) MO CPERATION
L0123, . .11.1..11 -3 Leaesd SORTO . GO TO SORT
Leniza. 1. .11....1 =-> LOZ23@ CLR . JSB CLR®

.1.... 11111 -> LBza7? GO TO EOF

o NO OPERATION
RV NOTGRD: @ - € -» CLP1
IR @ -C -> CIP]
11
104

o o a o

R e e I I
o G T ove B AD G ST LR e G o

[}

o
2]
a4
2]

L1110 -y LB2Sae IF HO CARRY GO TO MOTKAD
. A . C EXCHAMGE M

1...... 111 -» LB261 ] GO TO TRIG2

; T S - L&135 wkodck STQK SELECT ROM 2

Le®1Es.  1.1111.1. . $5$es DIV . DELAYED SELECT ROM S
LAALIZG. .. .111.111 =-> L@@

LOALIET:  1..1.11..1 =-> La2
Lor14a. 11, ... 1.,

Lendae,

D A0 D MDD
RGN A s N

[ 1 S 12 - F
g G TO DTARTE
45 wxkdk TSTS SELECT ROM T

[ RO

LA 44, AP SR S -3

& LAgiian. B0 AP 1 A HMZR2 . 8 -> 55

LEfEL46: N RN D ’ 1 ->» 54
LEQ14Y: B I U IR STRCK =-> 1
LRaisg. 11,0111 - L@3Zad . 56 Ann
Lea1sl. o110t = Leess JSE OFL
LIS, 110001y =k LBees ¢ GO TO HMEA
LOEHISS: [ U IO TRIGL ¢ C ESCHANIE ®
LAan154, 0 DUV I S & -x P
LAGLSS: IR0 SEN 38 c+ 1 ->CIR]

C

I

2o T

Pl B

1
4
a5
[
2
o
o

-
=

lLER156. 0 T I SN O - 1 =% CLF1
PEHIIEY. Jbot ittt = LBIET FoHD CAERY GO TO ATORED
1z [NALES SR A T A T CHAYNGE M
13 Liwe e, 11,1111, & —% AL ]
14 Leiter, 1:.11.1. ¢, 1 -5 plx]
B 1 Loy, H AR A | > i
e Lsi e, 1.1 1...1 -2 Lt &
; 1
1

-
—

: AGATH
17 L ~w LG
.18 LR, . -~ LRADLR
3 LENOIaT, D GRS I
e [INETA WAL S S
<1 [IEISE e I 311
e L0t 72, .1

P.r = Liinz

[ S I Y
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A OERCHANGE CT T
1 -5 59
GO Tu SIN
o= alul
IF 54 # 1
THEH GO TO
J3E RRE
JSE STOY
GO TO TRIG3
IF €[5 »= 1
THEH GO T0
JSE SORTZ2
SELECT ROM 1
IF S5 & 1
THEN GO TO
IF S18 # 1
THEH GO TO
B -> Sia
STACK -> @
C -> STACK
fi => BLW]
GO TO HHSAZ
JSE MODRE
LOAD CONSTANT B
GO TO RAaD1
DELAYED SELECT ROM 2
GO TO @218
CLEAR STATUS
CLEAR REGISTERS
86 ~-> Cctul
C+ 1 ->CIx)
12 -> P
IF S6 # 1
THEH GO TUO CLR1
C+ 1 ->CIP]
11 -» P
=> DATA NDIRFSS
EXCHAMGE CLW1
-> DAtk
=> STACK
EXCHAMGE CLW]
+ 1 -3 cClP]

TRIGL

EREA

ECQF

HMEAE

IF NO CARRY GO TO CLFZ

C EHCHAHGE M
JEB HINTY
JSB DIV

JSB HPI

JSB MPY

JSR OFL

GO TO TRIG2
JSB STO¥

IF S4 # 1
THEM GO TO HMSal
8 ~C-~1- (L8]
8 -> 54
i -> 38
1 -> 519

HO OPERATION
B EXCHaRGE CLW]
DELAYED SELECT GROe
SELECT R 2
FOR M
LOND CoHyTA
L EECHANSE
DELAYED
GO T fapa
JER TSSO
IF 27 & 1

THEN GO TO
¥ OSTHCE

o
[

FIt

o=-x CLW)
F MO CARRY (0 TN COE

§
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552
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SWITCH:

18
DEL&YED
GO TO OREZA
SELECT ROM i
HO OFERWTION
8 -» 51
SELECT ROM &
JEE ER
IF S1@ #
THEL
IF §9 #
THEMN GO
JSE RCLH
JSE MPY
HD OPCRATION
L -7 STACK
@ -> 59
JSB RCLY
GO TO EOF
1 -» 53
8-> 511
1 -> s8
RETURH
¢ -> DATA
A ENCHAHTE L[U]
Co4+ 1 =-» C[P]
IF NO CARRY
CLEAR REGISTERS
GO TO STaRT7
STRCK -7 A
1 -> si
IF §9 # 1
THEN GO TO
GO TO SURT3
SELECT ROM 4
A EXCHANGE CLW1
9 -> CLX)
a -> F
LOAD COHSTANT S
B - C -» CLX]
A EXCHENGE CLW]
IF CLXS1 = @
THEN GO
IF A >= CI[R]
THEH Gi
G0 TO SORT3
C -> atwl
IF 54 4 1

G TR

T0

T0

GO TO =

TO &

SELECT ROM &

TRIGIG

AGATIH

VRRTE

SATFST

THEM GO TO FTN

DELAYED
GO T A215

18 - ¢

LlluTl COHETHY

lunn LT
ﬂE|HsFﬂ

DEIH]FD
GO TH @3ag

1 -> 51

30 TQ EOR

B -> CLEE]
JSB FIX2

NQO OFERATION
c -1 [ |
IF HO CRERY
JSE RRL

IF 52 # 1

-

THEN GQ T
B - CLK]
GreoTo o1

DELAYET
GO TO Bzaz

SELECT ROW 23

[ Ly

ﬁéLECT FOH T

Lo WY K M

kS

SELECT ROM 2
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1.1..1. .1
PR L & I
111, 111
R 1 A S
o1t o111
R 1 A A O
LI I T
1...1 111,

Liggy

L1257

e

->

L1317y

Li1az
L1244

> L1371

L1213

LiaZt

L1137

L1t

L1Za|

Ligra

L1172
L3117

Liavi

Liize

4,009,379

$$5%%

DIGEMT:

DECOIDE.

DIGIT

DIGITS:

DRR1

ER 3% %2

DECIH

R1
PCT

DIGIT2:

FIARIG:

NECZ

FI®

ENP1

58465 OFL

Koo
EQFP

LIGITL:

$55%%

PEEEE STOY

ke MPY

DECH

R4
CL¥

20

DELAYET SELECT RO &

GO 7O #1335

C-1-%CLF1]

IF HO CARRY GO TO DEOL

C EXCHAHGE M

IF CLS51 = 1
THEH GO TO

C EXCHARMHGE

GO TO BIGITH

GTD

IF 22 % 1

THEW GO TS RER
IF 511 & 1

THEN GO TO DRR4
DELAYED SELECY ROHM S

GO TO 2314

C EXCHAHGE M

IF CLS51 = @ -
THEN GO 70 DEC1n

J5EOCLFHEI
T EMCHANLS M
C~1->CiP1

IF NO CARRY
JS5B DECIH
GO TO FCTHY
IF 51 # 1
THEW GO TO DIGEHT
A EXCHANGE CLW3
C EXCHAHGE H
A
8 - C -» CL#R)
IF HO CARRY GO TO FD1
LOAD COHSTAMT 1
GO TO FeD2
MO OFERATTOH
C-1->CLP]
IF MO CAaRREY GO TO DECQZ
JEB DECLG
GO TO FIxg
B -» CLW)
G0 T EOF1
DELAYED ZELECY ROM ©
GO TO @
L EXCHANGE M
JSB RR
IF 59 # 1
THEH Gy 71
GOOTa I !
AR TS A0
IF 52 # 1
THEH G0 TO DILTTY
DELAYEDR SELECT FOM 2
GOTO R30G5
C -1 - CLF]
IF HO CaRky S0 To
JEE NECLO
JEB TESTE
Jd=B TLFH
C ESCHAHGE M
& -> CLHG]

GO 7O DECZ

[IEAIAS ]

i

L+ 1 - CLX3]

1 -> 52

GO TO EQO

DELAYED ZELECT ROM 2

GOTO @173

SELECT ROM 5

C -1 -%CIlF1]
IF HO CarRY GO TO TRaAHS
JSE LEC18

8 -> BLW]
JSE TST4a
CLEAR 3TATUS
GO TO EOP
IF 57 # 1
THEN GO TO IF3
B ERCHAHGE CLMW3



239

149
158
151
152
153
154
1455
154
197
152
158
18
161
16z
163

LB1131.
LA1132:
LB1133.
LB1134.;
Le1135:
LB113G.
LR2i137:
La1146G.
L1141
Leli42:
LB1143:
Le1144.
LB1145.
La1146.
Le1147.
Le1156:
LA1151:
LB1152:
LB1353.
La1154.
LA115S.
LBA1156.
S LB11GT:
LB11€8.;
L®1161.
Le1162:
LB11EZ:
LAI1E4.
LB11GS.
LA11GE.
LB1167:
La11vo
Lat171.
LAY17e.
Luy1vis,
LAL174.
LOt1¥S:
Lative.
La11vy.
L1260,
Le12a01.
1.a12a2.
Lerzes.
Le1zag.
LB1205.
Le1zas.
LB12B7.
Le1214a.
LAt211.
Laiziz.
LB1213:
Laizt4.
La1215:
Lae1ats.
LR1Z17:
LO1=20.
LA1z21.
La12z2z.

La1zz

Latarz4.
Laizzs;
LA1?2s:
LE1Z2Z27.
LG1233.
LA1231.

LE1232.

Let
LAL:
LGS
Lot

21
AU U
U DI B
S111L 111

1.1..1

RUEEETEE

Sl1o1111
11.1.1. 111
111.1.111.
R T I SR

111.1.. .1,
113.1.111.
111 11111

.oalo01111

L1111,
1.111.111.
11....11 .
L1111
Si11it1te
1111311,
1...1.111.
11111111
[N I RS SR |
I U B 5 IR |
11.1..11.1
D 5 TN SRS NN
111.1. 111,
R SO T
B T B DA T O

1.1111.1..
1.1, 11111
D S D D
1..1..311
B S & N
111..11111
B TS S
5 U T I
P T I B
... 111
R B B B
S R A 1
1..1.11.11
111,12, 1.
11... .11,
D 5 W DN O
1. 1131111
S1o11 01t
P D A IR
111, 111118
1.11.1.1..
111,011
1.1.111.11

-> L1163
=> L2135

->» L1@@as

-> L5145

-> L1325

-> L1387

=> L1357
-> Li1\3

L1144
L1134
L1323

1
RGN Ve

J
~

-> L1116
~> L1218

-r L122s

-» L1237

- L1347

=r L1321
=+ L1256

L17es

4,009,379

IP3

e e s ok o STOX

DECI3-;

RR
RK1

#kkk  TETI

GTD

GTR1

DP39

PCT1H

FLIP

EOF

#HE4S  EOF1

$348$%  SUB

CB1

BCH

BCH1

BCH2

DRR3

i

22
€L =% STACK
1 -> 88
GO TO DF39
. SELECT ROM 2
C-1->CIP]
IF. HO CARRY GO TO TEC
8 - 58
a -» &3
8 -: St
RETURMN

NO OPERATICN
SELECT ROM 5
C-1->Crs1
IF Cl5) =8
THEN GQ TO GTD2
R EXCHRNGE CLW1]
C EXCHANGE M
e ->F
C -> atrl
C+C -> CILP]
I

F HO CARRY GO TO GTH3

A EXCHANGE CCP]
C EXCHAHGE N

A EXCHAMCE CTW)
JSE CLPH1

GO TO DIGITH

8 -> Clul

8 -> ALuWl

12 -> P

C -1 - ClWrP]
C+ 1 -» CLR]
cC+ 1 - C[5]

B EHCHAMGE CLKY
GOOTee Jip

J4R

JEE

JEE TSVIE
STACK -> nA

A EXCHANSE CLW1
€ -> STACK
C -1 -> CIX]
C -1 ~>CLX]
JSE WPY
GO TO EOF
STACK -> A
C -» sTACK
RETURN
CLEAR STATUS
JSB OFL
1 -> &7
DELAYEN SELECT GROUP
GO TO @2a1
DELAYED SELECT ROW 5
G0 TO RRZT
IF 54 # 1
THEH GO TO ECH
IF CLHI »= 1
THEN GO TO NOBCH
C ENCHAHGE M

C -> AlX]
1 - P
SHIFT LEFT all]
F+ 1 ->FP
IF P & 4
THEH GO TO BCH1I
A EXCHRHGE CLUWP]
12 -> P
IF CIPY = B
THEN GO TO RCH2
C -1 -» CLM]

C EXCHAHMGE M
GO TG HIECH
IF 511 # 1
THEN GO TO ROMS
GO TO DERS

14

1
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23 24
164  Luiz2d44. 11 . DEC1® : © -> P
155 LB1745: 111,01, cC-1->CIF)
166 Lei246.  .1.11...1. C-1->»ClP]
167 LA1247: 1.1.1..111 => L1251 IF NO CeRRY GO TO DECI1
168 LG1256: 1....1.... =-> L4251 wwoek*  DRR2 .  SELECT ROM 4
169 LAt251. . 1.11...1. DECIl . C -1 => CLF]
1va LAI252. 1.1.11..11 -—> L12%4 IF MO CaRRY GO TQ DECIZ
171 LA1253; D I W -r L2254 wakak  DRER4 SELECT ROM 2
172 s L1011, .1, ) DEC12 ¢ ©C - 1 -» CLP3]
173 11110111 - 11135 IF MO CrR:Y GO TO DLEC1T
174 5 U DD S < 33 4 %4k  DRRS . SELECT ROH 3
175 LA1z257:.  111.1. 111, TRAHS : A EXCHANGE C[W)
176 L&1268: .. 1.1.1. .. COEXCHAMGE M
177 La1261:  111.1.1.1. A EACHAHGE CL®)
LA1262. t...1..1.. a -» g2
L1263, 11.11.1111 -3 L1333 GO TO GTIS
LA1z64. . 1...1.1.. GCTD? . IF S4 # 1
Le1265. 1..1..1111 => L1722 THEN GO Ti' BCH
L@1266.  111...1.11 =-> L1342 GO TO OTIE
LAa126?. .11..1...1 => L1144 - RS . JSB TSTY
Le1279. 1111, ... 1 => L1%ee i JEB CLPY
Loy R T I DA o T ORsnt . 0 EHCHAHGD M
L1 11111 BHAEE . DELGYED SELECT GROdr 3
Lt e : R TRV IR -> LZ274 EL L E2 SELECT FEOM 2
195 Lo127v4, .1 11,1, DECIS . C - 1 -3 CLF]
L1ge Lagz?s, .. .1t 1111 => L1n3E3 IF HO CaRRY GO TO DECLEG
158 =7e. 111.11...1 =3 L1354 np ;. JEB TETS
191 41 : I TS A DP1G . IF S2 # 1
192 Lal3aa. 111l..1.11 -> L1262 THEH GO TO DFS
193 LOL13m):.  ....11...1 =-> L1614 DP1Z2 . JSE SWITCH
194 LO13A2, .. 1...11.. : . 2 =>F
195 LetEes. L1011, .. LOAD CONSTANT 2
196 Le13e4. .. .1.11.1, : IF a »= CL¥51
197 LB1Eas,  1111...111 -» L1361 . THEH GO TO DP1
198 Le1366. 1111.11.1. A+ C ~-r ACRED
189 L@e13@7. ....11...1 =-> Lid14 GTDZ . JSB SWITCH
00 Lei131e. .. 111..111 => L1071 GO TO E0P
201 LB1311: 1....1.1.. SUBOUT. IF 52 # 1
282 Le1212; ...1.11111 => L1@27 THEHM GO TO DRFR1
293 L@1313. . .11.1.1.. . IF 83 # 1
204 L1314 1.1.1. .11 <-> L1250 THEN GO TO DRREZ
265 t@1315: 1.1 111 -3» L1241 60 TO DRR3
26 LB1316. ... .. 11, .. FXD1 . LOAD CONSTANT B
zer LB1317:. .1.111.1.. $5$8$ FHD3 . DELAYED SELECT ROM Z
268 Le1328.  .11.11. .11 -> L1154 GO TO @154
209 Let221. ... 111.1. . $$¢$$ ROM® . TELAYED SELECT ROM 9
219 LB1322. 11.11...11 =-> L1330 GO TO @330
211 Lat323. 1...1..1.. ‘ TST46 : @ -> S8
212  LA1324: . 11..1.... =» L3325  Akwwx SELECT RDM 3
213 LA132S.  111.1.111, GTD2 : A EXCHANGE CCW]
214 Lirtal6. S I O ‘ C EXCHANGE M
Le1327.  .1...1..1. . SHIFT LEFT ALWFP]
Le12308. . ... .. 11.. a ->F
Le1331: 11, .. 1. C -> alP1
LE1332. 111.1.111. A EXCHANGE CLW1
LE13433. .. 111, .. GTDS : C EXCHANGE M
L1334 111.1.111. A EXCHANGE CLUW1]
11..1...01 = Lita4 J50 TETS
. L1 . 11001 -> L1114 GTD4 . JSEB =TOY
LOIEIT. ... 1 b1 = L12es JSE FLIP
LA1Z346: . 11..1.1.. IF 66 # 1
LO1341: 1.11.1..11 =-> L1264 THEN GO TO GTD?
L1342, 1...11.1.1 => L1215 GTD8 . JER 5UB
LE1343. . 11..1.1.. . IF s6 % 1 _
Le1344.  1...111111 => L1217~ THEM GO TO CEl
LB1345. . 11.11111, IF CI[S1 = @&
LEiZ4s.  1..1..1111 -3 L1223 THEN GO TO BCH
L1347, 1....1.1.1 -> L12@5 NOBCH . JSB FLIP
LeiZse.  111.1.111. . A EXCHAMBE CCW)
LA13SL. 1111.111.1 =-» L1367 JSB RCLY
Le1s2. . 1.111.1. . $£$%¢ LVIT . DELAYED SELECT ROM 2
LA1ES3, ... 1., 1111 => L1023 G0 TO mez3
LE13S4. 1., 1. .1, . T8TE . @ -> &g
LAIISS, . 1t..1.... -> L3356 Hodokokok SELECT ROM 2

L1356 L NG OFERATION



B B N S

R N S C I Y N WV AN
i

o= D0

-
&
e
DX

La1z
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Tl le)
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Lol
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M

LAZDNGS:
Lazoec.
LE2067.
Lazaia.
Lezatlt.
Lexa1z.
LEZ313:
LazZa14.
LOZELS:
LBzZA16:
LBZALT:
LAazazy.
Lazazl.
LezBzz.
LBza23:
Lazaz4.
La=2az25:
LeBZAz2e:
Laz2@27.
LOZOiG,
LGB2GB31.
Leze3z:
LAZA3Z3:

Lozad4.
LOZEATS:
LBZALE.
LOzZA47 .
Lazesa.
LBzast.

25
ESURERT
111

FPIE 1 O SR ¢
113111, 111
D 3 TS S § I
1o 0111
oottt
101011
1..1.1.1..
NS DI D B §
S S I
DD TS &
1.1..1.1..
L1111, 011
1.111.111.
1.1, .11,
1.11..111.
111111t
181, .1, ..
1.1111.1..
R B DU |
1.1.11...1

LAZOLT:
Lazavn,

->
->
-

-2
->
-7
-

-7

->

->
->

-2
-2

L2361
L1ai4
L1Zea
L1126
L1a?7l

L1158

Lipaz

L.1Zea

L2as4
U2zIve

Leitl
L2111

Lzaeva

Lae74

L7az1

L2236
L2254
LZ3€60

Lzeve

L2010
L5@35
L2144
L2324

L2207
L227@
2144
L2135
L2324
L2115

Lzezy
LZB0z

L1ovy

4,009,379

CLPHX1

sokket  CLPY
DFi
DPS

NF4
$E$$T RCLY

FIX4

FIRE

CONS1

LHS

®TYz20
XTYzl

ek ok ke
$$5%§  ADD

LVIT

YTX1

o e kK e DIV

XEY1

#4448 CONI

YTX

LD49

. XEY
£$55¢  MPY

L R L 2 EOP

26
B ~-> CLS]
SELECT ROM 2
JSE SWITCH
JEE CLPX
IF S92 # 1
THEH GO TO IF2
1 -» &7
G TO EOQr
DELAYED SELECT ROM 2
GO TO A1SH
C EXCHANGE M

IF S5 # 1
THEH GO TD FIX1
8 -» CL¥3]

C+ 1 -3 CLKS]
C EXMCHAMDE M
J8B CLPx

JSE MPY
GO TO CONSz
IF CIHM1 = 0
THEH GO TO LEREOR
IF CL5Y »= 1
. THEH GO TO ERROR

IF 89 # 1

THEH GO T ZErRC
1 ->» 82
C -> ALYl
IF s18 # 1

THEN GO TO EXPzZ
é -> alu)

A-C ->AlM)
SHIFT RIGHT ACW]
C -1 ->CLs]
SELECT ROHW 7
DELAYED SELECT ROM 5
GO TO @z23e
JSB RR
JSB CLPX
B EXCHANGE CLUW1]
GO TO EOP
C -> STRCK
A EXCHANGE CLUW]
1 -> slo
12 -> P
GO TO XTv2e
SELECT ROM 5
JSE TST3
JSB TST4¢€
STACK -> A
C -> STACK
A EXCHAMGE CCW]
GO TO EOF
DELAYED SELECT GROUP
GO TO @270
JsB 1879
JSB STOX
J5B TST4é
STACK -> A
IF AlS] >= 1
THEN GO TO ERRZ
IF ACM] >= 1
THEH G TQ Y¥Tx1
GO TO LHS
@ -> Ctul
12 => P
LOAD CONSTAHT 4
C+ 1 - CLX]
RETURN
GO TO HCY1
DELAYED SELECT ROM &
GO TO @117
C EXCHAMGE M
CLEAR STATUS
SELECT ROM 1



Do
P

s
[xy

-

Lt e s s
orJn B ol n B

Lo S AN I

=
e

LBe2072,
LiTevy e
L

Laz2184.
Lyz1a%..
LE218E&.
LEZ1AT.
LAZ2118:
Laz111:
Leztie:
Lez21173.

LB2114.

LBZ2115:
LAZ116:

Le2117.
Leziza.
Le2121.
Lez122,
Le2123.
LBz124.
LB2125.
LB2126,
Lez2127.
Lez13za.
LeR131.
S Laz132.
Laz133,
Lez134,
LO2135.
LOZ136.
LB2137.
La2149.
LAZ2141,
LOZ1432,
LB2143,
LBZ144.
LB2145.
LBZ148.;
Laz147.
Laz1sa.
LBZ151,
Lez152.
LB2153.
LB2154.
LaR15S,

LAZISET.
Lazien:
Laziel.
LB2162:

LAZ163.
LB2164.
LBZ163:
LB2166€:
LBZ1G7.
LB217a:
Lez1v1.

[IANCD Wrees
Laz173

Lez174.

Z1V6E,
2177
Z2PA.
1.
oz

23

B T S A
N 111
11111t

R WA B B |

NI S I

R D B S

111. 1. 111
D S DA S
111.1. 111,
BEE S BN
11,0, .1.11
11.1.1.. .1
1111.. ... 1

AR PO P S

111.1.111.
1.1..1.1..

SLo111110 1.
1t 11
1.1111. 1.

111,101

A U T
1...111111
11111, 1.,

D DU B B ]
AR TR B
44444 111..

1.1111.1. .
1..1.11111
B DR
o1ty o1
1111111,

B U T
111
SRR EE N
11000111
B R I
I T S S

Loony
Laint
L2011
L7i@2

Lzazz
I

Lzi1za

L2309z
L23z4
L23e8

+ .2260

L2152

Lzzza

L2254 |

Le2ez

L2225
L5145

L2053

L2154

L2254
Laig4

4,009,379

FiE4%

ok o

$38%%

E22 231

o e ok

$$3s%

$3$%%

b2 2327

k& Rk 3

ZERO

CHrzg

LHpa3

EXP21
CHS1

ERROR

ERR2

ERR3 .
ERRB

STOX
STOK1

COH

TSTS
SERT

RCLY
aFL

FXD3

STaY

FFR

CHE2

SWITCH:

.28
NO OFERATINH
A EXCHAHGE CCNW]
Gt V0 T0F
oot )
THEN GO TO EXFTI
DPELAYED SELECT ROM 7
GO TN a1t
NO OPERATION
SELECT ROM 7
B ~-> CLWI
6 -C -1 -»00813
J3B LVIT
Sk CLPH
1 - &4
GO TO EOF
HO OFERATIOHN
IF €9 % 1
THEH GO TO ERRZ2
A -» 33
GO TO ERRD
A EXCHAWGE TLW]
C =-> STACK
A EXCHAHGE CLw]
DELAYED ZELECT ROM 32
GO TO @362
JSB TST4¢
JSE CLFPX
IF S5 # 1
THEHM GO TO CHS1
A EXCHANGE CLW1
IF Ss10 4 1
THEN GO TO CHSZ
@ ~-C -1 -> CLXs1
C ~> alil
DELAYED SELECT ROM S5
GO TO @152
8 -» Sl
a -» 52
GO TO SAYE
J58 RR
JSE SWITCH
8-> F
GO TO COH@é
SELECT ROM 5
DELAYED SELECT ROM 8
GO TO @853
NO OPERATION
i ~-> 81
GO TO RCLH1
DELAYED SELECT RQM S
GO TO @E21
SHIFT LEFT ALYl
P-1=>FP
IF P % B
THEM GO TO F¥D3I
i
A EXCHANGE CLP1
C ESCHANGE M
A EXCHAHGE CLW)
JSE LR
JSB T579
GO TO LWIT
HO DFERATION
HO OPERGTION
DELAYER SELECT ROM G
GO TO R2x7
1 - 51
GO TO STOX1
A ERCHANGE CLu3
DELAYLED SELECT ROM 0
GO TO G347
g -~C -1 -5 00812
Co=» alWl
GO TD EOF
L EXMCHNINGE M




132

132
134

143

Laz2et.
LBZzas%:

LBz2286.
Lazz2ey.
Lazz2ia.
Lezz11.
Lez212:
L2213
LB2214.
LB2213:
L82216:
LB2217.
LB2220.

Laz221:
Laz222.
LAz223:
Laz2z24.
LOZZ2S:
LazzZ2é:
LBZ2ET:
Lerz38:
LB2231.:
Lazz232.
LBz2233:
Ln2asg.
La2235.
LazZz236:
LAz2237:
LB2240.
LB2241:
Le2242.
LB2243:

LB2244.
Le224S.
LB2246.
LB2247
LB2250:
Le2251:
Le225z2.
LA2253.
LaZ254.
258,
LBZISE.
Lo2257
LO2268.
LB2261.
LB2262.
LO2263,
Le2zh4
. LR22ES.
LO22EGC.
LA2267.
LezzTo:

L&

LBz3aa,
LB23RA1.
LB22A2.
LR2303.
LA232ng.
LaRZOS;
LAZ3OS.
LAZ2Z2a7,
L6216,
Laz311.
Laz312.
Le2313:
Lezi14.
LA2Z1S,
LAaZ316.

1.11111. ..
U T T
NIRRT
11..1...11
o111
S U R S
J1.1111.1,
J11.118. 1.
1.1111.111
1.11...111

1111101
R & T SR |
1t 11
J1111. 01,
AR R A §
R S D A |
1.1111118,
1...111..1
[ T N SO |
N T DA S
D U N S
111.1.111.
110101001
U 1 A S
1...... 111

11...11.11
AN IR B b O
D U S & b I
D TR I
111.1. 111,

-2
->

->
->
-2
-
-

-7
->

-7
-2

->
-2
->

-2
->

L2219
Lizig

L2214 .
Lzae4 -

L2287
LZ2n34
Lzz287

Lz2238°

L2311

L2310

L2319

L2024

L2273
L2261

Legay

L&145

L221€
LzaEc4

L2152
Lzzal

L1311

L2206

4,009,379

5

kdokk  EOF

COHSO

CONS3

RCLX
RCLX1
SAVE

SAVE1

SAVES

RF1

RR

RP11

RPS

RPID

RP&

$5E%8

ok e ke

SAVE4

SAVEZ

SUBOUT:

30

i EXCHANGE cthif
C EXCHANGE M
GO TO SUEBOUT
SELECT ROM 1
IF 54 # 1
THEN GO To COMST
JSB npY
GO TO ECF
JSE DIV
GO 7O EOF
6 -> St
1 -> 52
B EXCHANGE CLUW]
8 ~> CLW3l
C + 1 -» CIX1
12 -> P
LOAD COMSTANT 2
IF S1 # 1
THEN R0 TO SAVEL
LOAD CONSTHNT 1
€ -> DATA ADDRESS
IF €2 4 1
THEN
DATA -> C
IF 81 # 1
THER
A EXCHANGE
STACK -> A
A EXCHRHMGE
AT - C
C -> STACK
B -> CLW)
GO TO SUBOUT
JsB DIV
C ~-> 5TACK
C -1 -> CI[X31
IF CLXS1 = @
THEN GO TD RPG
GO TO RP11
HO OFEFATION
1 -» g2
8 -> 811
8 -> 88
RETURN
HO OPERATION
B-C-1->
IF CIX51 = @
THEH &0 TO RPS
€ -1 -» CL®51
IF CE®S1 »= 1
THEH GO T RPIE
-1 ~% CIREY
ISP MPEY

G0 TO gAavEZ
GO TO SuUaddT
CLuWi

CLWl

CLXS1]

TR -» CIMl

cC+ 1 ->CLP]
JSE ADD
JSB SORT
@ -> nls]
JSB RCLX
JSB MPY
STACK -> A
C -» STACK
A EXCHANGE
JEB OFL
DELAYED SELECT ROM @
GO TO ezot
B -> Clul
C -> DATA
SELECT ROM |
IF S1 # 1

THEN GO TO SAVE4
B -> CLWl
A - BLW]
S5TACK -> A
A EXCHAHGE CIW]

Couwl



Le2317
Lez320,
Le2321.
Lazzzz
LO2323.
Le2324.
LOZ323
La2326.
Lezz27
Lez33a.
LB2231
L02332.
Le2333,
LO"324.,
1633,
30336,
337,
32340,
1523241,
LBz342
LB2343.
LB2344
LB2345.
LB2346.
LB2347.
L8235,
Le2351.
LeR352.
LB2357,
1.A2354.
LBZ35%.
LB2355
LBE357.
LB2360.
LB2361.
LA2352.
LOZ363
LE2364.
LB2365.
L62366.

LU22TY.

onJECT

LAaznog.
Lazeag.
1.BZHa2.
LBZnas,
LAZ004.
LAZGOS.
I6RG6.
Laxgar.
LAZ61a.;
Lazaty.
Lazaiz.:
La3e13.
LoZa14.
LB2315.
LB3e16:
La3817.
Lezazn.
Lazazt.
LaseRz.
LB3e23z.
LBzgz4,
Le3azs.

Le

B TN I S
11111111
..t
1.1..1.111
1. 11.11¢.
111.11. 111
D DN A
1....11111
101111
L1111
1...1...11
NS S DU S
11..1.111,
101,101
1...1...11
B SRS B B S |
[N D T |
DD S S & N
11, ... 11,

FROGRAM

111111111
111.1. 111,
11....11.,
B UAD & SR
DR D & WD TS 3
1.1,
A BN TN TN
111.1.111.

B TR U

1.1.11.1..
o111t
R DU D |
11.1.1.1.1

- L2243
- L3325
-> L2263

-> L2144
->'L213%

-» LZB43

-> L2173

=> L2175

=> L2245

=> L2355

-» Lazer

-> L2218

T => L3361

-» L221e
=-> L2056
~> L2ezt

-> L?6G0oo
-> L2634
-> L295%
-» L2171
-> Lazav

-> L3273

= L3144

-> L3203

- L3207
-> L3257
-> L3144

-> L3777
=> L2144
-> L2325

4,009,379

wokknok  TST46

CoNe .

RP ;

- RP2
$$388

Wkekxk  CLPX

CONOUT.

CONS2 .

STORE

. CLOCK
ITYYY

RDN1

32
C -> DATH
€ -> STACK
A EXCHANGE BLW]
GO TO SAVES

NO OPERATION
SELECT ROM 3

€ -> AlP1

JSB SWITCH

JsB TST9

JSB STOX

B EXCHANGE CLW]
M->cC '
@ -> Aatwl

6 -> P

C -> ALP)

8 -> CLWl

A -1 -3 ALX]

IF NO CARRY GO TO CONi

THEN GO
IF CLwl >=
THEN GO
IF ALWY »=

THEN GO TO RPZ

C -> 5Tack
GO TO EoOF
A => BLW]

DELAYED SELECT ROM

GO TO ezio
SELECT RrROM 3
A EXCHANGE BLW]

IF 55 &% 1
THEN GO TO CONHSR
JSE LD40
JSB ADD
8 -> CLyY)
12 -> p

LOAD CONSTANT 1
LOATN COHZTRNT 8

IF 54 ¢ 1
THEH GO TO COHSH
JSSE DIV
JEBE LD48
JEB sSue
GO To EOF
G0 TO <Al

A EXCHAMNGE CLH]
1z -> P

LOAD COHSTANT 1
C+ 1 ->cCLH)

C -> DATA ADNDRESS

C E¥CHAMGE #

A EMCHAHGE CLu3
C EXCHANGE M
JSB T579

C EXCHANGE M

€ -1 ->CL45]

IF NO CARRY GO TO saA2

C E¥CHAMGE M
C -> DATA

GO T0 EOF
JSE ER

JSEB T&TS

DELAYED SELECT GROUP 1

GO YO @p??
JSE TST9
JSB TST4¢

TQ PR

TO RP1
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26

LB3626:
Lazaz7e.
LAZB3E,
LAZ{ial.
LB8Zy3z.

LOZB3E3:
LAZE34;

Laz

LA s
[ B ICAE T oA
LAZATT
LEZ a6,
Laiial.
LB31AZ,
[ o 6 JOR
LBZE104.
LaZ1as.
LeZ1u6.
LB831a7:
La3116.
lLa3111:
LB3112:
LaZ113.
LA3114.
LA311S:
LOZ116&:
LB21i7
LE3120.
LBZ121;
LEZ122:
LAF1E3.

LaZ124.
lLB3125.:
L2126
LBZ127:
CEIIIR
Lk
Lasz :
LBE1332:
LBZ%124.
LAZ11S:
LBI136:
Le=y13y.
L& ii4m@.

SLE N
LA3ZB40.
LA304c.
LB3u47.
LB3n5a.
Lazast.
LaZus2.
La36332:
LBzZA%4.
LBZa35:
LOSB5E:
LO3657.
LBZeca.
La3ael.
LAZBRZ:
LOZMES.
L2064
LASDHES:
LBSHRE.
LB3usy .
Lazava.

33

11..1.1...
1....11111
1111, .11
VR TP R SV
101011111
1...1.111.
1..11. .11,
NN DI T B & |
11....11..
1.111. 111,
U S & & I
t1111... 1.
1ottt
R TN & I
Lot
11110111
R T & DR O
EEED & DUV I
11..1..111
R TR A S
11.11..1.1
11.1..11.1
R 15 TR I {
R U S B & T
11..1.1. 11
1.1111.1..
NS S DI D
A B & D BN
11..1.1.11

R TR S
10111001
o111t 011

-
->

->
->

->
-
-
->
->

=>

->

-

Liz2ev
LZ3€1

L2247

L3BES

L3855
L*171

L3311

L3331
L3323
L3BE1
L2NS7
L3312

L.3A73

L3312
LIaz4

L322
L3341
L3a5%?
L7151

LIZ4e

L3111

LIazZa
L3144
L3134
L2132d
L2236

L315a
L2135

L3149

4,009,379

EEX1

EEX4

INV

NOTGRD.

TOGRD

$£$¢% DIV

$$4$% HPI
RIH
EEX3
EOPA

EOQF
SA7

ko ok

STODIY.

€70
CTDA

CThal

EEX
®FT
LAl 1

h o ook
L% X%

XFT@
ADD
$¥$$¢  RCLY

wokkdok  STOX

ouT3

ouTsS
ouT2

_ STOnPY.

34
IOWM ROTATE
GO TO EOF
JSB CLPX
IF 53 # 1
- THEH GO TO EEXZ2
B EXCHANGE CLW1
IF RIMI >= 1
THEH GO TO EEX3

12 -» P

8 -> ALW]

g -> Cl1

A+ 1 -> ALR]
C-1->CLuWP]
LOAD CONSTANT 2
GO 10 EEX3

GO 70 IHV1

€ ~-1-%CIF]
cC+ 1 ->CIP]

IF HO CARRY
C EXCHAMNGE M
JSBE NINTY
JSB MPY

JSB HPI

JSB NIV

GO TO TRIG23
LELAYED 3ELECT ROM 3
GO TO @835

DELAYED SELECT ROM ©
GO TO @212

GO TO RUWI

M2 OPERATION

8 -> CLX]

GO TO TRIG22

1 -> 814

B EXRCHAMGE COW]
SELECT ROM 1
C -1 - CLKS]

IF HO CaRRkY GO TO
JE0R SARLG
SEOMRY

GO TO SAEND

C EXCHANGE M

IF CLW) = @

THEH GO TQ ERR#

JSB SAREGH

JSE DIV

GO TO SAEND

HO OPERATION

GO TO SsTO1

STONTY

@ -> AlW]

@ -> P

C -» ALP]

SHIFT LEFT ALW]
P+1->P

IF P # 12

THEH GO TO CTDAL
A EXCHAMGE CT W3]
C -> DATA ALDRESS
A EXCHANGE CLW]
RETURH
HO OPERATION
IF S€¢ # 1

THEN GO TOQ EEX!
JSB TSTS
JsB STOX
DELAYED SELECT GROUF 1
SELECT ROM 2
DELAYED SELECT ROM &
GO TO @234
DELAYED SELECT ROM 2
GO TO @15
SELECT KOM 2

IF 51 # 1
THEM GO TO QUTZ
a -> 59

IF =2

# 1



kX
9s
23
168
161
182
1632

152
133
154
155
156
157
152
153
169
151
1z
1eZ2
164
1€5
156
167
168
163
178

LO14Y,
LGH142,
1.83143,
Lit3144,
L2145,
LBZ146,
LBI147.
LB315a,;
LO3151.
Lo3152.
LB3153;
LB3154.
LBZ155.
LO315E.
LA31S7,
LOZ160.
LO3161.
LE3162,
L3163,
LB3164.
LB3165.
LB21GE.
LB31ET.
LAZ178.
La3171.
Lazyva,
LGTE73.
LOI174,
LUAL7S.
LOZ17E,
LBII7T
Laxran,
Lozze).
Lazze2.
LEEza3.
LB:284,
LO32a5,
Le3206,
Le32e7,
Lazzta.
Lezzit.
LBI212.
LBT213.
LA3214,
LBZ21S.
Le3216.
Lazz17.
Le3zza.
LB3221.
Lez222.
LB3223.
LO3224.
LO3225.
Larore,
Lazz27.
LA3230,
L3231,

Le3z3z.

L@aZ241:
LEZE242.
LO3243.
LB3244.
LB32245.
LaZ246.
LB3Z247.
Lezzse.
LB3251.
LB3252.
LBZR53.

1.1..1. . .
Slo11til e
1.11.11111
111, .....1
NI S |
1.1111. ..
1.11111. ..
111.1.111.,
1111, 0,

111.1.111,

1,111
Sl
1...111.11
NS TR D 3 B A
IR DU B B

N SR B S |

AU DS S S
S111.1.1,
1,11 11
B U U
1....11.11
11,011
RV TS DI
11.1.1.1.1
111151
11....1.11
1111181,
1111
1y o1
RS TER I
... 11111
BISETTIEY
1111111
S111.1. .11
111111
N DI T
1.1.1111.1
1110

Sl1o111101
1111111,
1111, .11
IS B R T |
1.1.1.111,
1111111,
1..11.1111
VSR ERSN
BT B R |
111.8.811.
R DI B

->
->

-2

->

-

-
-2
-

-

-

-2
4

-2
-7

-2
-
->

->
->

-2
-2

L2255
L32er

L5145

L3267 -

L.33740
L3126

L3274

L2145
L3lac
L3zZe¢
L3206
Lit44
L3124

LA325

L33n2

L3857
L3zp?

L3263
L3164

Lizie

L3257 .

L2851

L3215

L3257

L3132

L3234
LX157

L2234
L3a61

L3233

L2138

L3846

L3054

L3253

4,009,379

kkkkk  TSTY

SAS
STOADD:

SREND

$$$$%  RCLY
SA4

RCLDP .
FECALL:

INv1

SA2

RECLL1Y:
EOF
RP2

e e o o ok

170

TRIGSO.

TRIG21.
TRIGZ8.

EEX2

EEXS

OO MOO I

- 36

THEN GO TO SumouT

GO TO EOF

NO OFERATIOM

SELECT ROM 5

© -1 ->CIxs1

IF NO CARRY GO TG sne

JSB SABEG

JSB ADD

JEB OFL

DATA -> C

A EXCHANGE CrLuW]

C => DATA

A EXCHANGE CLW]

GO TN EOF

DELAYED SELECT ROM 2

60 70 m21e

C -1 -> C[Xg1

IF NG CaRRY GO TO

JSE CTDR

[ EXCHAWGE

IF 87 # 1
THEN G

C =% STAlK

GO TD RECLL1

JEB TETD

JEE ST0H

JEE TETAG

If ttwl = n
THEN GO T CREH

GhS

T RECLI 1

g - ali)

12 ~» F

A+ 1 -5 AalFk]
JSB DIV

GO TO EOF

C -1 -»CIxs]

IF NO CHRRY GO TO Az
GO TO RECALL
DATH -> C
SELECT ROM 1
JSB RR

JEB HFI

IF B[S]1 = 0
THEN GO TO
~> €51

iTo
cC -1
JSB RR
€ ->» STACK
C -> AfyYl
JSB RCLY
IF 5189 # 1
THEN GO TO
JSB RCLY
IF CLS1 = @
THEN GO TO
JSB HPI
C+C ->Clw]

TRIGEZ®

TRIGZ@E

IF ALST »= 1

THEN GO TOD
C~-1->CS8]
JASE ADD

EXCHAMNGE Cr W]
=» ALL]
EHCHAMGE M

-— "'). F1

+ 1 - CLF1]
-1 - CLlF] .
F HO CRREY GO TO HOTGRD
C EXCHANGE M

A+ 1 -> arxs

A+ 1 -> AalK]

JSB TOGRD

IF 57 # 1

THEH GO TD EEXS
B EXCHAMGE CLuW]

C -> STRCK
1 -> 83

TRIGZ1
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LAZ267.

LB2313.
LEB2314.
LAZ315:
LA3Z16:
LAZ317:
LBZ3za.
LEE321:
LaZ3I22.
LB3A2TF.
1.B3324.
LBZ323:
ILAZ324:

LAZ344
LO2345,
LB3346
LB2I47,
LRZ3Sa,
LO3I3ST .

37

o111l
0 ' O B
11..1..111

B S S

NI B IS BN
B B B
111, ... .. 1
o1l
St 11
111141
NI B B §
11,1111
T T S ¢
S11o11111
D N T IR
11....11..
R SR I
R T D I
R T D
[ D S
Lot
B I S N
1.1111...1
1..11. .1,
1.1..1.1..
1....11111
R S T U SR
A S A S
1.1111111,
11,1111,
1....11111
111111,
1ottt

Slo111ti1t
1.1311.1..
1..1.11111
P D S
110011
1,111
111.1. 311,
1,111, .

11.1.11111
S 1 WS R S
RS U SN S
S DU SR S

B S D
1.1.11 111
1.1.1181 1

1y

-
-3

“F me

1.38325

L3161
L3106
L3015

L3671
L3240
R

L3S

Lao1

DO RS A
- )
[ O ]
=~ T~}

L

L3867

L3325
L3361

-
ol
b
=~
=

~3

[SET

-
4
LAY ]

-
i
[ 3]

e

oo
<)

4,009,379

5383

4844

$$55¢

" ofeckok ook

$554%

$654%2

SUBOUT:

RP

SAZ

STODP

SAE

STOGUR:

aFL

ERR1

ERRB .

TRIG22:
TRIG23:

MPY

TST46

YES

NINTY

ouY

SuUB

SABEG

SQBEGI;

sSTOL

1876

CLPX

38

GO TO EEXA4
DELAYED BELECT RGM t
G0 TO @Z11
1 =) §2
I-> 511
1t ~> 88
RETURH
€ -1 -> CLKS]
IF HO CARRY GO TO
SR TG
GO TO STORE
C -1 -> CLXS)
IF HQ OnRRY G0 Tu S0
A0 RO
JO0 3R
G 70 HAEND
DELAYED SELECT ROM U
GOTD a2t
NO OFERATION
JEE RR
JSB ROLY
JEB RCLX
C EXCHAHGE M
12 =» P
@ -> CLP)
C EXCHANGE M
CLEAR STATUS
1 -» 85
GO TO EOP@
C EXCHANGE M
JSE OFL
B -> 59
IF s18 # 1
THEN GO TO EOF
STACK -> A
C -» STACK
6 -> ALS]
A EXCHANGE CLUWJ
GO 10 EOF
DELAYED SELECT ROM S
GO TO @117
IF 54 % 1
THEN GO TO
SELECT ROM B
NO OPERATION
DELAYVED SSLECT ROM Q
GO TO #114
IF S2 # 1
THEN GO TO OQUTZ
GO TO OUTS
DELAYED SELECT ROM 5
GO TO RZ27
C EXCHANGE M
C -> ALY
DATA => C
A EXCHANGE CLUW]
C -» DATA
RETURH
JSB TST46
JSB CLPHR
€ EXCHANGE M
@ ~> CIXs)
1 -» g2
C EXCHANGE M
GO TO EOP
HO OPERATION
IF S& # 1
THEH GO TO SUROUT
G0 TO YES
@ -» S6
@ -> 52
6 -> 84
8 -> 51
GO TR SUEDUT
JSE RR

2a4

TSTS



1a

LedRag.
Laraut.

LA1AGY .
Lagens.
LA4OaEs.
L4037
Lod4ein.
Lodatl.
Ladlil.
Le4n13.
Led4614.
LB1a1s5.
LB4816.
LO4@17:
Le48za6.
La48z1:
L1022
Le4a23.:
LAs0z24.
LO425:
LE4G26:
L@4827.

CLsd03d

Le4a3l.
Lasn3g:
L@4RE3.
Le4834.
LE4B33:

LGaadn.
LEdEaT,
LEB3342.
L4643,
LBA244.

Leaadi.
LB4346,
La4047.:
LA4B5E:
Le4051 .
La4p52.
Le4033:
La4@54.
LB4ass.
LB4ASE.
LB4a57.
LasagA.
Lateet.
LB4as2:
LR4DEZ.
LBd4ag4g.
LB4BES:
La4Res:
LO4AE? .
LO4ATE.
Laqary.
Laaavya.
Laddi.
LAnTY.
LEaYS:
LOJBTE:
L

AU T T
1..11.1. .1
S1o11t 01
AET T U S
1..1.111.1
Sl
AR O |
1,111, ...t
ETTRUREEY
TR
1.111. . 1.
RIEEEEEE
1. 11,
1.11.111
1..1.11. .
11,11,
1.1..11.11
11

O bk b el pes

[

-
-
—
PN .
. —_
- b e b

1...1...11
1.1111.1..
1011011
NES 6 U O N
T11L.01. .1
1011111,
L1111,
11..1...11
1.1...11.1
1.11.11..1
111010
1.1...11.1
1....11.11
111.1.111.
1.1...1111

-2

-3

->

> L4232

L4116G

Lazay

L4@e]
L4278

L4116
LazF1
L4137

> L4183

Laze?
L4zze

L4246
L4141
L4117
L4135
L48s1
L4264

L4270
L4116
L4117
L4B61
L4266

L4267
L4116

426

L4z2v1

> L4183

L4210

L4854

L4218

L4310
L4243
L42€8
L4117
L4243
L4206

L4243
L4144

L4134
L4135
L4ans

L4112z

LAz
L4a7vl

4,009,379

$5$3%

sAat

FITS

FIT3

LINIL

SIGP8

RETINI .

RECSIG:

STAT

FIT

40
EXCHANGE M
EXCHENGE CLWI
CHUHANGT M
— :'~, F‘

- ALF]
EXCHANGE £
SHIFT LEFT AW
P+ 1-3P

IF P # 11

O O

A

s

RETURH
JSE RCLY¥
JEE MPY
STHCK -» A
JSE ADD
€ -» STACK
JEB STAT
J5B R1
C -5 ALYl
J5B MPY
JSE KB
JSE EChK3
JSE DIV
JSE RZ
JSE SUB
IF S6 & 1
THEN GO TO FITE
JSB ECHK1
JSB STK
JSE sTOY
JSE STAT
JSB RS
C -> ALY
J5B R1
JSE MPY
JSB STK
JSB STAT
JSB R3
C -> ALWI
Jse Rz
JSB MPY
STACK -3 A
JSE SUE
JEB RO
JSB DIV
C -> STACK
GO TO LIN12
DELAYED SELECT ROM 5
GO TO @854
IF 87 # 1
THEN GO TO SIGF
C -1 ->CIHs]
IF CIHST >= 1
THEH GO TO SIGP
JSB EXX
JSE R3
JSB STK
JSB ERX
GO TO RSIG1
A EXCHANGE CCWI
GO TO ExN
JSB TST9
e -> 54
1 -> s7?
JSE STOY
JSB STOY
GO TO FIT3
IF S4 # 1
THEH GO TO N1
B3
1SR EHY
JSE RA
@ -» AW
A+ 1 - ACP1




' ' 4,009,379
41 : 42

54 LO4too.  11.1...111 =3 L4321 IF HO CARRY GO To Uy
55 Led10t.  1.1111.1.. $$5$% OFL . DELAYEN SELECT ROM &
GG Led182, L1 .. 111 =~ L4Bzt GO TO B9l

67 LA¢103. 1 1111.1.. $£335F DIV . DELAYED SCELECT ROM 7
6% L4194, ... 111,111 -3» L4n3Zs GO TO BazS

5 LB410S.  1..111...1 =-» L4234 F . JSE CLRX

7A LB4106. . 11....1.. 1 ~» G&

71 Le41a7.  1.11..1.11 =» L4262 GO TO EOF
TEoLEd118. 1111101, $£35%%  TST46 . DELAYED SELECT ROH
73 LB4111. 11.1.1.111 -> L432% GO TO @325

74 LBI11Z. 1,101, .. H1 . C ~-» STACK

7S L@4113.  1..11....1 => L4238 JSB RCLY

76 L@4114. 1.11....11 ~> L4260 GO TO ENT2

P70 LA411S. . .1..11111 =3 L4B47 RETIN . GO TO RETINI

TE O OLA4118:  1.1..1.... =3 LS117  dkkkk  MPY . SELECT ROM S

7O L@4117. L 11.1.1.. STE . STACK -» A

&8 L@4128.  .1..1.1. C -> STACK

al LO4121. ... .11, ... . RETURH

g2 L&4122. 1.1.11. 111 =~> L4255 ENT . GO TD ENTI

€3 LBe4123. 1.1, ... 1 => L4248 Y1 : JSB UHY

84  LA4124:  1.11.11..1 =3 L4266 JSB R3

285 LE4125. . 111...1.. 1 -> 87

86 L4126, 11.1...111 =-3> L4321 GO TO CumMy

87 L@412T.  1..11.1..1 => L4232 ®1 :  JSB RCLX

£  Le4130.  1.1...11.1 =-3> L4243 o JSB EXX

39 L84131. 1.111....1 => L4279 : JSB R1

@@ LA4132. 1., . .. 1., 1 -> 54

a1 LB4133,  11.1...111 ~> 14321 GO TO cumy

92 L@4134. 1., .1.... =7 L2135  kkkkk STOX . SELECT ROM 2

kA ; Slo111.1, s$$$s  STOY . DELAYED SELECT ROM 2
o4 sk J1111 1111 -> L4173 GO TO @173

95 LAGLET R ES SR T ECHK3 . IF 0[5 »= 1

S5 LB4148. 1.11131.11 => LA27E THEN GO TO ERR1
a7 Led141. 111,11, ECHK1 . IF CIM] = &

95 LA4142.  1.1111%t.11 -> L4276 THEHM GO TO ERR:
29 Le4143. ... 11, .. RETURN

G LA4144.  1.1..1.... => L5145, okk#kx TST9 . SELECT ROM S5
1R LO4145.  1.111.111. STD : B8 -> ALW]
102 L@4146. 11111, . .1, A+ 1 ->AlP]
197 LB4147. 1..1.11. .1 =3» L4226 JSB SUB
164 LES1SA. 1111111..1 => L4376 JSB ECHK2
165 Led151. 1. .1111.1  => L4117 JsB STK/
186 L8415, . 1.111.1.1 - L4135 JSB £TOY
1897 LB415%.  ..11...1.1 => L4061 JSE sTart
1A% Le4154.  1.11.11..1 =3> LAZ6AR JEB R3
182 Led1ss, 11,111, C -> ALWl

118 LA4156. . 1..111..1 =-> L411E JSB MPY

111 L4157 1.111..1.1 =-> L4271 JSB RAB

b1E L@glemE. 1., .. 11,1 => L41@3 JSE VIV

P12 Led161: 1.11.1.1.1 => LAZ2ES JSB R4

114 s 1..1.11. 01 -y L4z26 J58 SUR

115 S T SR 5 D JSE STK

116 Ladted. ... 1111 -3 GO TN FIT32

117 LE41E5.  1.111....1 => : LIN® . JSE Rl

112 Le4Ig6. 1. 11311 =3 L4117 LINtL . Js0 =TK

119 LP41&7. 1..11....1 =3 L4231 JEE RCLY

1ze¢ LD4ive. 1. 1,111, A -» BLW]

121 L@4171: . 1..1111.1  -> L4117 JSE 3Tk

100 Ledt7e, .1, 111, =% CLuW

177 LA4173.  111.1.111. A EXCHAHGE CLW3
134 Lag174:  .1....11.1 -3 L4103 JEE DIV
12%  Ledirs. L1...1.1.. IF S4 # 1
106 LAd1va. L. ... 111 -» L4z THEN G0 TN LINZ
12y Lad4177. .. 11,1111, 8 -» CL5)

122 Lod4zoa. 1., 1111,.1 =% L4236 JSB SERT

129 Lo4rat. 1., ... 1.1 => L4191 LIN2. . JSE OFL
1200 LAgrer. L 1l11.1.1.. IF 87 # 1
121 LA4ZAZ,  1....11111 = L4287 THEH o0 TA ENF
132 LA4284. . 1111..1.. B - ST
132 Le420S5. . 111.11.11 . => Ld41e6 GO TO LINt
134  LB4286.  1.111....1 =3> L427C RSIG1 . JsB R1
125 LO4287. . .1..1.... =% L1216  skkxwk  EOF . SELECT ROM 1
136 L84F1e. . .11...1.1 -3 L4B61 LIN12 . JSBE 5TAT
137 Le421t.  1.111....1 =3 L4270 J3E Rt
122 Le4212. . 11...111. C ->» ALW]



1339
140
141
142
143
144
145
148

211
21z

2132

LB4213.
Lad4z14,
L4215,
LB4216;
La4z17:
Laaz2g.
L4222

La4222:
La4223.
La4224,
LB4223.
L4225,
La4227.
L4239
Le4231.

LBgRzz.

Lodzz7.
L4240,
LB4241.
LA4242.

L04243;
LO4244.
LA4245.
LB3246.
LA4247.
LB4250.
1.84251.
LB4252.
LA4253.
LB4254.
L4255,
Le4258.
LB4257.
La4z¢ea.
Leqazet.
LB4262.
LB4263.
L4264,
LB4ZES.
LB4266.
LAJ267.
Leqzva.

Leq271.

LR4anve.

LA4;

La43E01.
L4302,
Lad4303.
LOB43204.
Ln4zas,
LAadzaea,
La43n7.
La4310.
Led43t1.
La4212.
LA4313,
Led3iqg.
Le431Ss.
Led43is:
LB4317.
LB4320.
LA4321 .
Lag4322.

LAET23,
La1324.

LB4325.

Ly
Lasz/s,
LAasz7s.
LO4277.
Le4700,

43

1.11.11. 1
AR DI B DU |
1111, .11
B TR & I |
1.11.1...1
1,111 .1
' SN S D

111011011
Lottt
) N T
o111
110100018
RROND S I BN B
1...111.11%
S1i1i101
rad. o1
P B 1D TN G
..10101111
B B T S
111.1. 111,
B S T S
L1100 111
11... .11,
PR 1
R R S SN
111, 1111
Sl11.110 11
A B DS I

111111, .,
P & B
S 5 SIS B
111101
o111 0111
DSBS SIS S
i..11.1. .1
1.1, .11.1¢
1.11.1. . .1
113.1.111.
110101
11.. 111111
10111101
NS DD S N T
N DU S

111,111
Lolr1111
1..1.111.¢

-7
->

->
=3

->
->
-

->
-2

-3

L4266
L4116
L4271
L41a3
L4264

L4228

L40E1
L4117

L4l1Ge

L5237

L4150

L4343
L41€E6

L4144
L4118

L4971

L4317
L4135

L4248
L4zEs

Lal1g

- 4,009,379

ke s ke
$$58¢

585§

$¥9%8

FELES

$588%

sue
RDD
RCLY

RCLX
CLPH
SHRT

WHY
EXX
FIT8

RR

ENMT1

ENT2

EQP

ERR1Y
xY

SIGP

Y2

“YA

cumy

CuMyY1

44

JSB R3
JSB MPY
JSE RA
JSB DIV
J5E RS
JER SUE
IF SV # ¢
THEN GO TO FITS
JSE STE
A EXCHAMGE CLW 3]
GO TO LIN
B -C~-1=>cCL81
SELECT ROM S
DELAYED SELECT rROM 2
GO TO 2158
DELAYED SELECT ROM 2
GO TO @215
LELAYED SCLECT Row =
GU TO =]
DELAYED
GO TO @
STHCK -> R
A EXCHANGE CLW1]
C -> 5Tank
C ~> Atuwl
12 ->p
RETURHM
IF S4 # 1
THEN GO YO FIT1

GO TO LINL
8 -> 83
8 -»> 511
1 ~> 58
RETURH
JEB TETS
JER TST46
C ->» STACK
E EXCHAHGE L)
CLEARP STATUSR
DELAYED SELECT ROM 2
GO TO RET1
.= 1 -> CLF3

1 -> CtP1

1 -> Ctr)
-1 -> e

1 -> iy

)

LEDT @m0

aa0oo
t

R A P Th

C =3 DATA HDURESS
HO DPERATIGN

DETA ->
PETURHM
SELECT ROM Z
IF 57 # 1
THEM GO TO N
8 - &7

JEB RCLY

JEB EHM

JEB RS

A EXCHANGE CIW)

STHCK -> @

GO TO HYA

JSB STOY

8 -» 57

1 -> 314

JSE WHY

JEB R4

A EXCHAHGE Crful

C -> ALul

JSE MPY

oaTa -> C

A EXCHANGE CLuwl

IF g6 # 1 :
YHEH GO TO CumMyl

8 - C -1 -»CIL%1

JSE ADR



214
215
216
217
213
219
228
221
222
223
224
225
226
22
229
234
231
232
233
234
233

236
23I7
2328
233
249
241
242
243
244
247
ol 13
a8
243
298
24%1
anz
293
254

253

W& why =

24
25
2€
v
28

e

Le432¢6:
LB4327.
La4236.
LB4331.
L33z

Lot

l.eq3ce.
LO43G6 .
La137A.
L4371,
LG43E72:
Lea273,
LE4374:
LE1375:
LAYETE.
LAAE?T:

Lanans.
LOGBGE.
LBSB0S.
LaZens.
Le5Be?.
Lese1a.
Lesalt.
Lesala.
LBsal13.
LBSa14.
Lasels.
LASALG:
LO5617.
LO5828:
Lesezl.
LBSp22.
La5e23.
LB56xq.
Lesszs:
LETALE
LOTSEZT.
Las5a3a,
.A5021.
LBsSazz.
LBSB33:
LBSHZ4.
LASAEZS.
Lasaie.

-.13:
LEs 34,
LAnI3S.:
LBI336:
LGA3Z37.
L633240:
L4341,
LBa342:
1943243
LB4344.
LB4348.
LB4346.
LEB4347;
LB4358.
L4351 .
L.84352:
LB4353;
LB4354.
LB439%:
LASI5E6.
LB4Z2S7:
LO436k:
LB4351 .

1.1..1.1..
1. 11111111
L1111

10100131l
B DUPE TR S
Sl.101111

TR EEE I
S LRI

111010111
A U U DR
S S I |
A R T BN
1..11....1
1....1t111
111111
1.11111. 114

111111,
R IS & BN
..... 1..11
IV DA §
D % SN DI S

10111011
R 5 U DA I
1111001
D B T B e
111...1.1
11.1..1.11
..1100111
L1111
11....11..
NS DU S I
11001,
11,111
PN O I |
R IR T AN
NS D B I IS I8
N B S B
111.1.1.1.
DS IR § I8
11, .1...11
11, .11,
1.1t

- . s s

L4181

L4277
=» L4123

=> L4127
=> L4232
=> L4243
~> L4267

-2
=> L4141
L4371

=-> L4024
-> L4251
-+ L4144
=> L4134
=> L4135

L4nc1
L4271

-> L4145
-> L4137
L4117
L4135
-> L4BG1
-> L4266
L4117
-> LaGEl
L4165
L1103

-> L4238
-> L4287

=> LA4ZTFR

~> LSen4
=> LSo1ln

-> L3ear

-> L5132

=-> L5322

-» L3R32

-> LSe13

-> L5310

L4315

4,009,379

X2

FIT}

MS1

MEAN

F1712

ECHK2

ENT1B

ENT12

ENT12
ENT14

OFL1

OFL2

OFL
DOFL4

OFLS

DIy
DIV2

H

46

JSB OFL

C -> DATA

IF S10 & 1
THEN

IF S7 %
THEH

IF 54 4 1
THEN

JSB RCLK

JSB EXX

JSB R2

B -> 510

GO TO X2A

JSB ECHX1

IF §7 & 1

: THEN

B -» SF

GO TO LIHII

JEB RR

J3B T2T3

JSB STOX

JSE STOY

1 -> §7

JEB STOT

JER RAQ

IF S6 & 1

THEM GO TO 2T

CCHK3

STK

sTOY

STHT

R3

GQ TO ¥
GO TO ¥1

GO TO Ki

GO TQ FIT2

Jsp
JSB
JEHB
JEIB
NS
Jse ST
JER START
GO TO LTINS
STACK --> &
JSE DIV
C -» STACK
JSB RCLY
GO TO EOF
IF CLS] = @

THEN GO TO ERF1

C -1 ->crul
IF P # 3
THEN GO TO ENTI12
GO TO ENT14
IF S7 # 1
THEN CO TO ENT1Z
P-1->p
SHIFT RIGHT CLWP)
€ -> ALX]
B EXCHAHGE CiW)
GO TO EOP
8 -> CLWP]
C-1->CIWP]
@ -> CLX3)

A+ B ~-> ALK]
IF NO CHRRY GO TO HALT

8 -> Clul
C -> alwl
12 -> P

A -> B[X]
C -> AlX]

IF CIXS1 = ©
THEN GO TO OFLS
@ - C -> CI[X)
C -1 ->CI¥s]
IF NO CARRY GO TO OFL1
A EXCHANGE C[X]
C -> AlW]
GO TO SUBOUT
12 => P
8 ~> BLUW3
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47 48

31 LBSHIY, PR I IR B - &1

3z LES048. T T PR A 8 -» 52

2 LBSa41. 11,1111, £$$¢%  DIV3 DELAYED SELECT ROM &
34 LBSA4z. 1.1 12,11 =» L5246 GO TO @248

25 LA5643. 1.1.1. 111, HPIL C+C->cCtul

36 LBSE44. 11..1...11 => L5218 IF HO CARRY GO TO SUROUT
37 LES045, 1....1. 1.1 =->» L52@5 DIvl1 JSE SETUFR

38 LASA4E, AN U A S IF 52 #% 1

29 LAS@47. L11311.1111 = LE173 THEH GO TQ DIvVS
48 LASAs50. RS & & DI O IF CLHEY »=

31 LASASL. 1111118t - -2 LSIT3 THEH GO TO DIVD
12 LESQLZ. D 1 I 5 DR LOAD COHSTAMT 7

13 LASOLE: L1011 11t =2 LS131 GO TO RDD1t

44 LASHeSY, 11,111, .1 =» LS31a SIGP JSR RRE

45 LOYESY, L1111 - LS1eS JEB TSTS

46 LOL@SE: RS B IR D a -» 7

47 LASASY. RS DR S U IF 52 # 1

12 LOSGLA. L1001 1ty -» L5111 THEM GO TU S1Gi-1
49 LASRE]L. NS 5 TR B 1 -% 57

s LASARZ. N S O S N e - B B GO TG SIGRY

o1 LOSAGE,; 1....1.1. 1 => LSzes MPY1 JER NETUR

"2 LBSAGS. F SR S S IF 52 4 1

53 LAGAacS, L1111 111 -> LSeTS THEH GO Tu ppyn
4 LASUCE: S B B 5 I I IF COx51 >= 1

s} LOSKE . L1113 =3 L5B7S THEWN Gt TO @iy
5 LB3R7D. 1101 LOND CGHSTAHT &

Y LB9Av71. 101011t =2 Ls1321 Gl YO Aty

“ost LGSRT2. 1. ... .. 1, SFTn 1 - oo

bk LOsne 3, 1.1.11.1 #hftew  LDIS DELAYED SELECT GRour
(g5l Lavwive, D T I -» L1AY?3 LR 2 SELECT ROM

G1 LASN'S, AT U U SR MPYS C EXCHAHGE M

el LESH G 11010108 - LS145 JEB TST3

[ed Lasn?r. ... .. 11,1 -> LS2a3 JSB TSTo

(25 LOS1060, L1111, 1 => L5124 JSB STOx

ot Las51aL. 11.1.1, STACK -> A

[ L@s1az. 10111101 =-» LS117 JSB MPY

Y LAS1a%, ) S 1.1 => L5282 GO TO EOF

(-] Leaiot, HO OPERARTION

8n LEaIns, 1....1.1.1 => LSzAs ADD1 : JSB SETUP

rgs] LES186. 1.11 1111 -» LS2832 G0 TO ADDR

71 L@es1av. R B S 1. CHKB C - alpP1l

72 LAS11&: 11.1.1.11  =>» LS152 GO TO CHK

73 LG5111: D SIS DA D SIGPL @ -> S4

74 Las112: L1111 1 =-> L5134 JSB STOX

7S LO5113. 1.1.1.1 M->C

vE LBS114. 1.1l =-> LS115 JSB SIGF2

77 LOS11S5. 1..111.1. $$$%$ SIGP2 . DELAYED SELECT ROM 4
va LOS11E: 1.1.1. 111 => L=251 GO TO e25t

Va2 Las1ty: 1010101 MPY B - C ->» CL¥]

sa L@S128: 11..11 2 ->F

21 LAsS121. 1111. 11 -> L5636 : GO TO DIve

a2 LAS122: 1....1.1.1 =~=> Lszas SUB1 JSB SETUR

23 L5123 1...1.1.11 =-> LSz212 GO TO sussg

G4 LB%5124. ... ... .. .. HO OFERATION

85 LB5125. DS DU S ENT2 C -> Alwr1]

o LRS12E: 1 .. 1,111, B EXCHANGE CL W)

@ Lasier. 1111.31. 11 =->» LS366 GO TO ENTI1S

o LaS130, R DAV & D ADD10O LOAD COHSTANT 4

83 LBS131. AU T DN ADDLI1 C EXCHAHGE M

L] LAS132. S DD B I I $$$$% EOP DELAYED SELECT ROM 1
91 L85133. o111 0111 => LSerl GO TO esvi

22 L5134, N SRR S => L2135 wkdkokdk  STOX SELECT ROM Z

93 LAa513%. RS RS B S DIGENT. 1 - P

34 LOGI36. 1..1.1.1.. IF 83 ¢ 1

2% LELE3T. 111.1.1.11  => L5352 THCEN GO TU EMT1
26 1.895140. 1.1, .1.1.. IF s10 4 1

37 195141 110111 = LS12S THEN GO TO ENT2
3c L5142 S I A B SHIFT LEFT ALWR]

33 Les5143. .. 11. B ~-> P
180 LAS144. 1 11111 -> LS1a7 GO TO CHK®R
191 LBS145. 1..1.1.1 1879 IF S9 & 1
14z LBS146; 11...1..11  => L5304 THEH GO TO TST1%A
183 LAS147. 111...1 UNW 1 -» &7
104 LRS158: 1..11. .1 0 -»> 89
165 LBS151. 1.1.1 1 8 -> sS1a



185

&
&
[
&
=
N
-

4
5}
&
-
5]
=
&
1
e
4
&

R B Bha? B

)

o]

La5152:
LAS153:
LOS51354.
LB5155:
LAS10E:
LB®5137:
Las516a:
LA%1el:
LBS1eZ:
LAS1E3:
LAS1E4:
LB5185:
LAS16E:
LRSI1ET:
LBs17a.
LB5171:
Les1va:
Lon1es.
L 17,
LBG17S:
LEa1 7.

13177

LOGBZERS.
LASZAS:
LOSZRT.
LATZZ1e:
LASZ11:
Lesziz.
LAS213:

LStV
LRS220:

]
o=

L¢

LaEzde.
LEATGZ247:

245

49

111.1.111.
L1011,
R SRR B |
RS & RS B O
11,1111,
1110111
11...1.. ..

11.10.1. 1.

..... 111.
RS T T &

1.1.111111

13..1.1111
AU T I S
11010101
NS U 5 S |
L1111
1...1...11
B O U DA S
PR B B A S |
... ...,
J11111 1
111.111.11
RS D 1 S
R U S VOO
11.. ..

11111111

11111111,
EEEREEUE Y
S1ili1tld,
o111
1.1, . 1111
111.1. 111,
111.1..11.
TR UG
1.1..11111
111.1.111.
1...1..11.
RS T U
1.11111. 11
1.1...111.
1111111,
...... 111,
1.11111. 11
1.1.1. .11

-2
->

L5020

L3161
LG1Ed

LS277

L5210

LSB3IS
Lazoz

LS3I5E

L3225
LS145
L5283
L5124

L5227
L3202z

L5131

L5247

- LS313

» LS16E

LOoeY

4,009,379

CHK

A skeokeok ok
UNU?

UNWg

UHWS

DIvie .

ko
$¥L54

EOF
TETE

SETUP

F$¥5%  CRRY

sueg

SUBS

SUE18

sUB
ADB

ADDGE

ADD4

ADDS
ADDE

UHW3

ADDE

50

A EXCHAHGE CLUW3
IF C[M1 = @
THEN GO TO
C ~-> alul
IF C[¥31 = @
THEN GU TOQ
SELECT ROM €
8 -» BLX]
A EXCHANGE BLX1
13 -> P
IF BLP1 = @
THEN GO TO
A -1 =¥ ALK
P -1 =>F
IF P &2
THEN GO TN
GOOOTR LN
COERCHAHEE
JEL THTH
JSB ETOX
IF CLW) = @
THEH G TO ER
STACE - f
J3B DY
RELECT FOM 4
DELAYER SELECT ROM =
GO TO @356
2 -y P _
L EXCHANGE M
RETURN
DELAYED SELECT ROM 3
GO TO B36Z
1IF sz # 1
THEN GO TO SUES
IF COXS3 = @
THEN GO TO SURIS
€ EXCHANGE M
JSB TSTH
JSB TSTH
JSE 3TOX
STHCK -> A
JSB SUB
GO0 T0 EOF
LOAD CONSTANT &
GO TO ADDLL
@ - C -1 -y CL81
g -> 51
@ -» s2
12 > F
B o-> BLW]

aFL:

UMWT

UHL L

L=

N,

: —% DLAXS]
F A >= CLR]
THEN GO TO RDD4
A EXCHANGE CLUW1]
A EXCHAHNCE CIOM)
IF CLKl = B
THEN GO TO ADDS
A EMCHAHGE CTW]
B EXCHRHGE CIN]
IF & »>= CLRI
THEH GO TO ADLDY
SHIFT RIGHT #LUWD
g+ 1 -> ALK]
IF BLW]1 = @
THEN GO TO n»DD?
60 TO ADLE
IF CLFY »= 1
THEN GO T LHY
SHIFT LEFT niM1
G TO UHWS
IF %2 4 1
THEN

A+ 1

oo+ 1 > CIMED
C o+ 1

I

GO T2 ALDD
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51 52

171 Las S11.111.1, "IF ClHE1 = @
07 )Gt 1,11, 11 -» L5170 THEM G0 TO ADDIG
Rak: LRSEGT. . 1.1.1. .. ' ADDZ . C EXACHAHGE
] LE 2T I R B B B JERTHET A
i g A 1 SO S
D I I S TR
11.1.1
1,11, . .1 =>»
| S 1.1y - LOOTo LOF
11,001 .. = LEEFT waktd BOIOT . SELFCT ROM &
..... 111, UHWL . P = 1 -
S D . IF CLP1 »= 1
110t 1l - LET1 THEH GO TO LWz
T S SHIFT LEFT AlHj
N O b I - 1= GOOTO LML
1...1.111, TETOA © B EHCHAMGE CLW]
1111, IF CLHI1 = |
111,11 - LEI1A THEHM GO TO SURQUT
Lesza?. .o t1.. 111, 8 =% O]
Laszia. 1.1, -» L1311 #dckdt SUBOUT.  SELECT ROM 1
Lasatt. ..., 1. UHWE . IF BIFI = @
2 11.11.1111 -3 L5333 THEM G0 TO U
1111, 1.4, UHWS- . A+ © -3 alel
111.1.111. A EX¥CHAMGE CLW )
11,1111 11 ~> LS336 GO TO ISIT
R R B RR ;1 =>» &3
111, 1., 1 -» 51t
1...1..1.. @ -» S8
NS B U RETURH
R O A HALT . © EXCHAHZE M
S DA " HALTYI . @ -» CLP]
T S S C EXMCHANGE
1oL 111 =y LsAzy G0 TO OFL
R T I B GFI1 . IF S1 # 1
So1.. 1111 -> LS4z THEHN GO0 TO HPIL
11...1.... ~» LEZ3) Aok ok ok SELECT ROM &
11....11. . 2 - P
11.1.11. 11 =3> LSZ26 GO TO OPI!
11118 1.1, UHWE . a o+ ) ~3 |l
..... 111, P -1 -5
1t1..1. 111 - L5311 GOOTO UMEE
11,111, ISIT . A EXCHAMNGE BLX]
R T U ISITY . © -3 BLX]
1..1.1. 1., IF €9 % 1
Sl 111 -y LEe2t THEH GO TO OFL
11.111.¢ . IF CLKS1 = A
11101011 =y LS132 THEN GO TO EOF
o111, 8~ C -> CLKI
11111, IF CL#S3 = @
N T B TR D O RS S < ) THEH GO TO EOpP
11..111, .1 -3 L5218 NFG . JSBE RR
111111 -3 LS147 JSB UHW
: 1. 1.11 - LS2@2 GO TC EOQF
23 1.1, 111, EHT1 . E EXCHAHGE CLW1
35 1.4, .1, 1 -» g3
ae 1110101 IF &7 4 1
v 1111, . 11 -» L5360 THEM GO TO EMTS
o 111101 8 - &7
N R T D . C - STaLE
11, .11 1. ENTS A EH HHAA BLWP )
11111111, B - Als
J11t, 6 -> CLMJ
111111, Co~ 1 = CLul
USSR EE N 5] I N |
11111111, Co+ 1 - 005)
111t 11, EHTIS . &+ { ~% CO}
11t EMTIL . IF frP} =
. 11 - Leson THIH GO T
N T D SHIFT LEFT wl ok
S1111. S

1111 111181 -
L O b I
.11 1 == -

t...1 111 . BOEREIHAHCE O]
AR I R O A W1 - o COOTO SETS

GOTO CHT1I
HF
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Lo i,

Lﬁrﬁﬂm

[RsI3-EE
LBEAYS,
Lﬂt@46:

LREORE,
L_Hl i ];

Lok 1 ae,
LBEIRl:
L6 10R2:
LOG183.
LAS104:
LB61AG:
LBa1aa:
LOE1a7 .
Les11@:.
Locitt:
Las112:
LB5113:

53

S1i
11,

1111
11. .1,
L1 1
1. 1
.1 1
1. 1
1, 1‘1,1”
. 10111
111.1. 111,
1.1.1..
R N S
ARG TR B B
1.1..11..1

11 1111 11
S DU TS P
111.1.11L
11101
1111t
TS U IR 5 1 O
11 1.
AU T T
11..1.1111
11 l1L
. 1 1 .
,,1 1. 111
.1.‘.1 1
111,13
1.t 1t
AR VR AR
ERSRE RS
111 1itid.
S13.11
1.1..1..1.
11 11111
o111
Str11811L
11, .11, .1,
11101001
1,111
1,011
1.1.1..1
S111.1118
110101
1.11..111.
111.11..1
11..1.111.
B DS R A
B P I U
111111311,
111111111,

LE3Es

wLERSsU

LGRZl

- | BRED

Le1al

LiE3E

—
byl
DA
in
n

S It

S BARE 3]

L

D BTk bt

NI R4

LENTE

4,009,379

TrHLS

TAHL1G

ASHL1L

ATH11

ATHLIZ

ATHI1Z

ATHLY

SQT1t

THM11

THH1E

SIHLY

HTHLS
HTHIG

ATHIS

- |
IF HO CAREY GO To ATH1S

54

gn TO TuH13

f EXCHANGE BL Wl
JSE THM1L

aThckE -> A
THHLL

THEH GO TO
CHAHGE CLW ]
¥ 1
THEM
-» CL3]
nivil
STACK
MEY 11
annia
SiTil
STHRCKE —> R
Jsg DIViL
IF 4 # 1

THEH
A -> ALK
+ 1 -> AalP]
-> BLH]
EXCHAHEE CIM3I
- 1 -> CLX]
SHIFT RIGHT BLWFP
IF CLXS] = @
THEHM GQ TO

co 10

GO TO

oD I

TOUuT

]

ATHL

SHIFT RIGHT ALUED

co+ 1 -» COHED
IF W oaaky cD T
SHYTW RIGHY
SHIFY RIGHT &®LuWl
wo-> gThlk
& CXMCHAHGE CLDu]
Lo TO aTHLIE
B EACHAHGE
4 -x P
GO 10 sQT14
C -» STACK
§ ExihaMGE CLW
1F ClF1 = A

THEN G T
[S IR SR 4 W 11
Co=> ALW]
£ o-% CLKI
GOOTo o ablils
Co-x okl
1P 51 41

THEH GO Y0
IF %4 % 1

THEH G0 YO
IF =5 # 1

THTEH G0 TO
- -1 -k
DA HGE Do g
e il
0 N T R RS R N LI

-3 Al sl

Ciuwl

+ 1 -> CL8]
EXCHAHGE BIWP]
+C => CLUP)
EXCHANGE BEU)
-3 BLMI
-c -

PLDITTO

AL E]

IF Wi CaRrY GQTO

STHCE -* A

SHIFT RIGHT ALW]
fi EXCHAHGE CLWF3
A EXCHANGE BLU]D
SHIFT LEFT ALWP]
C ~-» STACK

a+ 1 ->nAls]
A+ 1 ->aA0s]

[ER

bl

Tomis

ami1d
LIl

T

BN

[

HTH1E
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7 LBs1td: 1. 1111 -> Lep4a3 IF HO CHRRY GO TO ATH14
7 L@611S. . 11..111. 8 ~> CLul

T LOBs116:. ... 1.1.1. 8 -> BLX]

79  LB&l17. 1.11.1.11. SHIFT RIGHT ACMS]
88 1L0&128: 1.11..1..1 -> LEzez JSE DIvia

21 Les121:. . 1.11.. 1. C-1-»CIrP3

sz Le&122. . 11.1.1. .. STACK -3 g

83 L@&123.  111.1.111, A EXCHAMGE CLW 3
84 LEG124. 1., . 11.. ) 4 -> P

85 Lee12s. 1.1..1...1 -3 Lgz44 ATNI? .  JSB PRO13

36 LBELIZE. 11.. . 11. . 6 -» P

87  L@B1Z7: 1..11 11.1 =-> Le223 JsB PMulLt

g8 Los13e, 1. .. 11.. . 8 ->p

€9 LBE13L1:  1..11.11.1 -3 Lg233 JSB PHU11

98 Les12. 1. 11, . 2 ->F

a1 Les12z. 1. .. 11. .. LOAD COMSTHHT 2
- g2 L6134 1.1 . .11, . 12 -» p

33 LES1IS. 111,111 -3 Lezz3 JSB PHULL

4 L3826, 1. . 111, .1 -> Le21g JESB ARTLCDI

a5 LES1Z7: (.. 11.11.1 -3 Lg223 Jse PMULL

25 Les14m. 11, .11...1 -3 L6214 J8B ATC1

27 Les141:. 1. ... 111. SHIFT LEFT AlLW]
93 LOs142: 1. .11.11.1 -> Lezz3 , JSBE PMULL

99 LB6143. 1., 111, ) B ~> CLU]

100 185144 11..1.11.1 - L5313 JSB ADD1S

191 LB6145.  11..11...1 -3 L&6314 JSE aTC1

102 L@&146. 1.1.1.111. C+C ->CLW]

183 LBC147: 1.1, 11..1 -3 L6246 JSB DIVl

104 Les1se. 1..1.1.1.. IF 892 # 1

185 L@E151:. . 11.11..11 -3 LE154 THEN GO TO ATHiw
186  LOs152. . . 1111111, . 8 -C-1->CIs]
187 LB6153: 1..11....1 ~> Le23a . JSE ADD1B

188 Le@€1%4. 11..11...1 -> L6314 ATNIS .  UJSB ATCt

189 Le6155. 1.1.1.111. C+C->cCLul
118 LBS156:  1.1..1.1.1 -3 LE245 JSB MPYI1L

111 . LBs&1S7. 111111 . $3$$$  ITOUT . DELAYED SELECT ROM 3
Mz Les160: 1., .11.111 -3 Lezts GO TO @215

113 Lee1st: | 1.1.1.1. . 8 - C ->» CLK]
114 Lec1e2. 1111111, . $$53% DPELAYED SELECT ROM 7
1S LB616a3. . 11111 - LEALG GO TO anis

116 LBE164. . 111.1. . $5$E$  TOUT .  DELAYED SCLECT ROM &
117 Le&1€s.  11..11. .11 -> Le314 GO TO 314
18 1BEl66. 11, .11...1 -> Le314 LPILL . JSB ATCt

1% Lef157, 1.1.1.111. C+0C ->Cruj

12 LBGI?8.  1.1.1.111. C+C - ClW)

21 LB&171: 1..1.1.1.1 -> Lg225 JER RTNLY
122 LASITR. 1.1.1. 111, O o4 0 - O
122 LAE1T3 11,1, 11.1 -» t PRET]

1 Lanivd. 11, 11,1 ~» Lg JER BT
125 LOEIFS: 1.1 . .11.. 16 -3 p
126 LBSI7E.  1..111.. .1 =3 Lez3a JEE PG
127 LBE1zy. 1. 111 .1 =3 Léz1ie 5B aTopi

25 Leszea. 1., .. 11. . - P
13 LHBZR1. 1. . 111.1.1 -3 Lrz3s © O JBB PUOIZ
130 5 S DV B 2 -x P
131 1....11. . LOGD COHSTAMT &
132 . 4 1111 £ - p
133 LBs2aS.  1..111. . .1 -5 Lg234 JSB POOL1
134 Leszee. 1. ... 11, . 4 -» p
125 Le€za?. 1. 111, .1 -3 Lezzg JEBE PROLY
L3s LAE218:. 1. 111 .1 -3 Lez34 JSB FROL1
137 Leazil. 11, .1.111. . A EXCHAMGE RL W3
138 Lee212.- 1..1.. 111, : SHIFT RIGHT CLW)
132 Lesz13. 11 1. .11, . - 13 -y P
148 Les214.  1.1.11. . ) LOMD COMSTANT S
141 LBEZ1S. -11111.1111 -3 Lg27z GO TO TAN14
142 B D ATCDL . £ -3 f
143 1. ..11. .. ) LOADB COHSTAMT 8
149 U I LOAD COHSTENT &
145 AT DO I LOAD CONSTaMT 5
146 NS DU & D LOAD CONSTAMT 2
147 S DU & S LOAD COMSTAMT 4
148 1 1,11 LOAD COHSTANT S
14 A D T RTN11 . IF 51 # 1
150 11.11 1.11 -3 Lgz3e : THEN GO TO RTH12
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57 58
151 I § U RETURM
152 1.111.111. ADDi8 . 8 - RALW]
1532 11111, . .1, g+ 1 -> AQlP1
154 1.1, 1.... => L5233 skkkdk  ADDL1 . SELECT ROM 5
155 111..1.... => L7234 atdkk  PHULL . SELECT ROW 7
156 1.1t Pa0O1l . SHIFT LEFT mLUWI
157 1.1..1.11. PQOL2 : SHIFT RIGHT BINGI
158 1...1.111. B EXCHANGE CLW]
109 . 1.1....111 -> L&241 G0 TO PQDLE
160  L@ER4/. 11111111, poots . C + 1 -> CLE]
161 Lesed41.  11....111, PQO1E . A - B -> ROWI]
162 Las242:.  1.1..... 11 -> L6240 | IF MO CARRY GO TO PROIS
163 LB624TZ. 111...111. a+ 8 -> AWl
164 Losedd. 111..1.... ~> L7243 adkkk  PQO13 . SELECT ROM ¥
165 LAE245, 111..1.... =» L7246 axwkk  MPY1l . SELECT ROM 7
166 Le6z46:. .1.1..1.1. PIVIL : @ - C - CLX]
1567 LeER47. 111..1.... =2 L7258  sdokr* SELECT ROM 7
168 LA62S8. . 1111, .. 1. sGTiS . © + 1 -» CLF]
169 L@E251. 11.1..111. snT16 . @& - € => ALW]
i7@ Lagzss.  1.1.1...11 => Lép3e IF HG CaRRY GO TO SQTI5
171 Laszs3, 1111, 111, B+ o= ATW]
172 Lesz54. . 1....113. SHIFYT LEFT ACW]
173 255, ... 111, . p-1->F
174 1..1.1..1. SQT17 . SHIFT RIGHT COWPI
175 AU T & IF Ff 4 @
176 1.1.1..111 => L€251 : ] THEN G TO |0QTi&
17 Co1.11.111 => LGESS o co TO THI12
178 1111, .. nivi4 . C + 1 =-» CLF)
179 11...1.11. PIVIS - A - B - RIH3Z]
oy 1.11..1.11  =>» L&z&2 1F M CaRRy G0oT0 DML
121 S, 111..1.11, B+ B o-> nLHLd
iaz  Laepes: . 1. . 1.1t SHIFT LEFY alM&E]
123 LBEDET: ... 111.. pivie . P -1 ->F
14 T PR T & DN IF P 8 A L
3 : 111, .1111 => LEEEZ THEH G0 T DIV
1,011,111 =3 LEBND GROTOE THEL?
..... 111. . 50Ti2 . F -~ 4 -2 P
111..1.11. G + B —» @alME]
11.11. 1111 => L&Z33 1F NO CARRY GO TD SRTiL@
11 .b.. .. = L3ET? workok SELERT ROM 3
1111801 anptz . £ - 1t -» CLHR]
101111 C ~ 1 -» LCIXS1
193 LBEZe1. 1.111.1.1 .8 -> AKXl
124 LBSZE2.  11.1.1111. : A -G -rAls)
195 LasIad.  1..111111, . .. IF afsl »= 1
126 LeE3IA4.  11...11.11 -> L6Zas THEN GO TO ADDLZ
197  LBE3Z8S. 111..1.... = L7306 T SELECT ROM 7
198 LeG3ng.  1...... 11, , app12 . IF A >= BLMI]
198 Le@AzZAT. 11..1.1.11 -> L€312 THEM GO TO abDil4
sge  Les31e. . 1111111, ® -C-1->Ci51}
201 LAGItl.  11..1.111. fi EXCHANGE BLW]
2p2  LAE312. 11,111 ADDi14 : A - B -> ALW]
sg7  LAS3I13.  111..1.... => L7314 Wk  @ADD1S . SELECT ROM 7
204 LaeZ14. . .11..111, aTCl . 8 -> CLuWl
205 Los21s.  1.11..11.. 11 > P
286  LAG316. . 111.11... o LOAD COMSTAMT 7
207 LAg3l7. t....11... LOAD COHSTAMT 8
2p2  LOR3E6.  .1.1.11. .. : LOAD CONSTENMT S
k) LAs3z1. .. 11,11, .. LOBD COMSTANT 3
218 Leszz2.  1..1.11... , LOAD COMSTAMT 9
211 Les322.  1....11... LOAD COHSTAGNT 2
212 Les3zd, . ..1.11. .. LOAD COHNSTANT 1
213 Leszes. L 1i. 11l ‘ LOAD CONSTANT &
214 LB63Z26; ..11.11... . LOAD COHSTHHT 3
215 LeGIz?. . 1.1.11... LoaD COHSTANT S
216 1.1..1.... =» 13331 ok koK SELECT ROM 5
217 I S RETURN
218 Cy1..1.... => L3333 wkwwsk RTNIZ . SELECT ROM 3
213 111...1.1. sQT1E :+ A + B ~-» ALR]
ptcks] 11.1111.11  -» LEZTE IF HO CAERRY GO TO SwTi#
22 111,01 cC~1 -y CLF]
o 11111111, saT14 : C. + 1 -» CLS3
A A IF F # 08
1.111.1111  ~=> L&2F23 THEHM GO TO SQTiZ

111.1.1.1. A EXCHANGE CLX)
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35

LEEid42.
LAE343,
LagZzaq.
Laezas.
LEBEZ4E.

37,

Lac

Lee3es,

LB&3EL .

e JECT

Lavana.
LAzoey .
Levaaz.
LB7oez,

La7ay.
LBvVA1a.
Lavelt.
Lavalz.

LBvazs,
LAavPazs,
LE it

LB 0An,
Lovisgy .
Lorng2,
LA/ 543,
Lavo44,
Lerngs,
La7e4e.
LBvYa4?7.
LB7653,

1

1.. C
N SN T I
1..1. .1

1111111,

111,11, 11
S B I S )
11, .1, .1,
1...11 1.
AP D &
11. 111111,
111,111, 11
111,11, 1.
D 5 I I R

1111,

e 111
R A

1.1..1, 1.
ottty
1., 11111,

PROGRAM

1111111,
111141111,
1..1.1.11.
D I T
PR S T B
B O T U N
1.1..11. 1
A D
1111.11. .1
EPEND R
1.1 .11
L1111t
S DR B
10111t
111111,
11111
111ty
10111y
1..1.11. 1
.11, 1.
N D B
11. .11, 1.
111, 1111,

—
—
-
—
—
a
—

[y
—
—
—
—
—
[y

1..111, .
11. 11111,

1.111. 1,
1..111, .

1
1
1,111, .1
1
1

-2

->
-2
-7

-
->

i
->

=->
-2
->
-
-2

LE346

LEZSE

Ly

Lvazz

7e4a
2a11
L7366
LvV24¢8

L7162
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Heohokok ok

$5¢¢s

SQT13

PRE11
TaNL S

TANLS

TANLZ

TrNL4g

LN24

RTv22

AT¥a1

LH25
LH26

60

0 -> Aarxl

IF CLP] »= 1
THEN GO TO S6T13

SHIFT RIGHT Alu]

SHIFT RIGHT CLW3

B EXCHAHGE CLx]

8-> CILXK1

12 -» P

GO TO saTI?

SELECT Rom 7

SHIFT RIGHT EBLWP]

SHIFT RIGHT EIf WP

C-1->0r81

IF HD CaRFY GO TO

A+ C = COWP)

A - B -> actuwpl

B EXCHaMIE CLUF]

B - L)

EIEET B T =

HO CARRY 3 Tn

Thki&

T o

51 - G
THEH Cu T
SHIFT LEFT atu]
THUHENGE G R
STHCK
SHIFT RUGUHT GLWPR]
C -1 -» L3
B EXMCHAMGE rrsg

Tt

HO OPERATINN

A EXCHAMGE Br &1
R+ 1 -5 ars)
SHIFT RIGHT £LMS3
SHIFT LEFT aLup)
GO TO LHze

STACK ~> g

JEB MPYZ21

SELECT ROM 2

JSB LNC1lo

8 - Bl

JEB MRPYZ1

C -> acwa

GO To ExP2y
C~1->rLxs3
DELAYED SELECT ROM &
GO 70 @151

C+1 ->cres

A ~-> BLY]

JSB EChzz

A -1 -3 ALP}

IF 'NO CARRY GO TO LHES
R EXCHAMGE ELWP ]
A+ B -» gaEs

IF MO CARRY GO TO LHzg
7 ->P

JSE FOD23

8 ->p

JSB PMUZZ

9 - P

JASB PMUZY

JEB LMCDZ

18 - p

JSB PMUZ1

JEB LNLDZ2

11 -> P

JSE PMUZi1

JSB LNCEDi

JSB PMUZ1

JSB LHNC2

Jse PMUZY



41
432
43
44
45
46
47
4s
49
5]
St

52

5€

rr: ™y

T @ omoT
oW N Ml Ly

.LOFBsSt,
Larasz.
LB7AS3.
LB7OaS54.,
Lavo55.
LOATASE.
Larasy.
Lavaea.
LATAC] .
LBVRRZ.
LB7TRae3.
LATACY.
LaFass.
LBVHEC.
LAZEAY .
Lavozn.
LO7@71Y .
Levar2.
Lavoe:z

Laviaea.
Lev1my1.
LAT1B2.
LB7v1a3.
Levia4.
LAT165.
Lavine.
Leviay.
La?11@.
LGV111.
Levitz.
LB7113,
LAT114.
LB711S.
Leviie.
La?117.
Laviza,
Leviat.
Layviz22.
La71z3.
La7124.
Lari12s.
Ler1ze.
Laviay.
LAF13a.
Le713t1.
Lari13e.
LB7133.
LB7134.
Lavi3s.
LEV13s,
LEyyay
Lavi4a.
Lav141.
LEVI42,
LAV143.
LOT144.
LBv145.
LH7146.
LAV 147,
LAar15a.
Levist.
LA7Z152.
LBY153.
LG7154.
Lav1ss,
Larise,
Lev1s?.
LBFT1ER.
LBv161.
LB71e2:
LB?7183,

61

111811, .1
111.1.111.
101111,
..... 11.1.
111111
S1.10 111,
11..1.111.
..... 111,

UL
SO T
S U R
111.1. 111,
1111111,
AUEE DT
EESEINEEE
EEE TN
111011,
11, 1,11
1..1.1.1..

11011111,
1101101
11,1, 111,
11....111.
L1111,
1.11. 111,
1...1.111,

1100111,
L1011 01y,
AN A IR
111011011
N DU D
L1111, 01y

-> L7Ié6

‘=~ L7060

-> L7ave

- L?3mS
-> L78ans
-3 L7224
-> L7366
-> L7247
-> L7224
-» L7366
-» L7354
-> Lvz?l

- L?233
-» L7337

-> L7233
-> L7175

-2 L7233
-> L7376

=> L7233
-» L7222
-> L7233

=> L7216

-> L7138

=> L73nz

~> L7131

-> L7134

=-> L7154

-> L7156

4,009,379

LN27?7
LNZ8

LN29

EXP21 .

PRE23

PRE29

PREZ4

PRE2S

PREZE

PREZ2®
PROZ3

62

JSE LHC1i&
A EXCHANGE CLW)
A - C - Clwl
IF BIX21 = @
THEH GO TO LM27
- C =-> Crul
EXCHANGE RC W)
-1 -9
HIFT LEFT ArR)
FF #1
THEH GO TO LNZG

A EXCHANGE Iy
IF Crsl = @

THEH GO TO 1425
6 ~C -1 - ¢
C+ 1 =->cCrl
11 ->p
S0 MPS S
IF 59 # 1

THEH G0 70 wyves
IF 35 # 1

THEH S0 TO0 BTH G
JSBOLHCID
3B MEYZ22
GD TO RTHZI
JSB LHCta
JSE PRE:21
JSE LNCZ
11 =-> p
JSB PODZY
J4SB LHCDY
1@ -> p
JSB PQO21
JSB LNCDZ
9 ->F
JSB PQO21
JSE LNCD3
8 ->pP
JSB PRC2
JSEB PEOZY
JSB PRO21
& ~> P
8 -> aluwpl
13 -> P
B EXCHANGE CCW]
A EXCHANGC CLw]
LOAD CONSTANT &
GG TO ExpP22
IF s2 # 1

THEN GO TO PREZ4
R+ 1 ~->AlX]
IF ACX5Y »= 1

THEN GO TO PRE:2?
A~ B -> @ling)

A
A
P
S
1

IF NO CARRY GO TO PREST

R+ B -> alMs]
SHIFT LEFT ALW1
€C-1~-»CLR1

IF NO CARRY GO TN FREZS

SHIFT RIGHT ALl

8 -> CLWP]
A EXCHANGE CCX]
IF CLSs1 = &

THEM GD 70 FREsR
A EXCHAMGE BLW1
A - B -> ALW]
8 - C -1 -> gl
SHIFT RIGHT wfuW)
B EXCHEMSE rLuwl

B -> CLul
C -1 ->rrM1
IF 22 # 1

THEM GO T¢ fonoe
LOAD COMETHMT 4
C+ 1 - CLMI



g T hy i aap e e

AR

LAV164:
LAT185:
LA716G:
LATICY:
Laviva.
Lavive.

Lartce
Lodiva

LETL1T:
LE 7S,
LOTL7S:
LArLTy
La7208,

LHTEHL

Lavatt:
Lavz212:
LOTE13:
Lav214.
LB7?215:
LB7T215:

LB7z24.

LB?E3£
LB723IL:
La7T233.

LOV243:
LEV244.
LB/ 245
LB724E.
LO7T247:
Larzase.
LA7Z2SL:
Lav25z:
LATZS3.
LBTES4.
LB7ZSS:
LOTZSE:

5?!

LETZ61:
Le7ze2:
LBY2Ea3:
LAa72E4.

LBYZES

LoT2€6.
LAT267:
Lav27a.

FETRTL

63

L1111, 0181
L1101

R 5 T & S
AR I SRR
1..1..11%,
1,111

S1..1.101
S1ot11t11
1....11.118
1.11.1. .1,
111.1.111.
S DD SR I U
111,111,
11111111,
1...1...11
111,111,
1111, .1,
11..11...1
5 S S
1.11.1 1.
11, 131111,
1..1.1. 111
1.1111111
111, .. 111,

1..1113111
111.1.111.
100111
111.1.111.
S11.1111
L1101

J111. .11,
J1.1.1111,
1.1.1. 1111
L 111811,
11..1. .11,
1.111.11¢.
11..1.11..
11...1 111
RS DR S
1.11.11.11
o111 1
111101,
LL11.11.1,
11.11. 1111

11011
i, 1,11
' T U S
1.11. ..

->

~>

-
i

-7
-2

L7171

L7165

Lv21@

L7314
LE22E

L7225

L7155

LGZFL

;- 4;009,379

FRORT
Foa2e

PaoRg
ME MR

LNCDZ2
LHNCE

LHC?

EXF23

EXP2E

EXF23

wkkdkk  RTHZ21
ECAZ1

ECR22

*kkokdk  PRO21

PHMU21
FMu22

PMUZ3
FPHUZ4

MPY21
MPY22
pIv21

nivaz

DIV23

oAb
LHCE

IF MO 0
LOATE DT
IF P &1

THEH GO T
SHIFT RIGHT GO
SHIFT REsHY i
IF =2 4t 1

UMY

IR RIS

THEMW GO T RTH
RETLUREH
7 -»F
LOAD COHSTAMT 3
LOAD COMSTAHT 3
LosD COHSTAMT @
LOfsD COHSTRHT &
LOAaD COMETEHT 5
LORLE COHSTRMT &
LOGD COHSTAMT 9
GO TG LNCS
JSB ECAZZ
A+ 1t -> AlLP]
A =2 BLWI]
cC~-1->0es1

IF MO CAREY GO TO ELPeS
SHIFT RIGHT ACWF]

A EXCHRNGE CLW)

SHIFT LEFT ALME]

A EXCHAMGE CLWI]
A -1 -»Als]
IF HO CREREY GO
A EXCHAHWGE ECW]
A+ 1 -5 AlPl]
JSE HRM21
SELECT HOM &
SHIFT RIGHT aluWel

TO EXP2E

A -1 ->nAlS]

IF NO CARRY GO TO ECAREL
8 -> AlS]

A+ B - ALl]

RETURH

SELECT ROM €

SHIFT RIGHT Al

B CHCOHAMGE CLW)

GO TO PMIIZ4

R+ B ->nalul

cC-1-CLE]

IF NO CARKRY GO TO FMUZE

A EXCHAHGE CLUW]

SHIFT LEFT ACME]

A EXCHANGE ClW]

GO TO PROZZ

3 ->F

R+ C -» CLK]

A-C-» CL&]

IF NO CARRY GO TO DIVIO

g - C - CLsl

i EACHAMGE BIM]

a - ple]

IF P & 12
THEMW G6

IF Ml = 1
THCH GO TO

a - CLLE]

C -1 - CIWP]

e MPYET

nIwra

IF NN CAaRRY
NHO OFCRATION
B EHCHAHGE CULP]
[FER 2T FLERN IR SN
LT koo e

S ’
PIHESTAHT 6
COHSTANRT
COMSTRMT 2
CONZTHIT o
COMITAHT 4

GO TH HEM2D

Lo
LOMD
LOpD
Lafen



LB736S.
LA?3IGEE:
Lar3av.
Larzia.
Lavz11.
Lavite.
LBvI13:
Le73i4.
LE?ELS.
LB7316:
LAFZE17.
LB7Zza.
LOF32L:

Lar322.

Sl

Lav73I23.
.avP3Iz4.;

La?337.
LA?318:
LAv?241.
Lav242.
LB7343.
La7344.
LB7345,
LB7z48,
LB73247.
LO7I50.
LBvV35i.
LBy3IE2.
LATES3.
Lavasg.

LAFIEL.
LA?PIGE.
LAYIAZ.
LBVIGE,
La73IeS:
La7356.

L 1D
(W REIITS RN
[N REIAT
Llnges,
(IR RAIRIRE

L 1imaa,
Lpanie.
Livsa®.

65

BED DU T T
B T D
111, .11, 11
11111, .11
D U G {
111... 111,
B T 3 SRR I

1. 1111111,
1t,...11..
B A S I
1..11...1.
11.1.11. 11
B RO B I
1110101
1..11. 11,
11111111
NS B RN B N
D TN A TN I
111,111,
1.. 111111,
11...11111
111.1. .11,
11,0011t
R N D A
11... .11,
111101011
1..1..11.,

B I §

I TR B U

R B TED 1 SR
11,111,111
111.1, 111,
B ORI R 5
B U B U
1.1.111.1,
1111111
PR S B 5NN
1.11..111.
NS B N I I
1111, 1.1
Sl 111
IS RN B b 3N
11,011,

11111111

=> L7346

=> L7144

=> L7304

-> L7285

-> L7326

=> L7317

-> L7387

=> L7172

-> L7335

-2 L713E

-» LF3e62

-3 L7147

-» L7281

-> L7176

-> Ltagg

~r LBiaz

B 2
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PREZ?

MPY26
MPY 2T

MPYZ28

NRM21

Y NRM23

NRM24

NRM2S
NRMZ?

LHCD1

LNC8

LNC9

PREZ21

PRE2Z

LNC1B

LNCD3 .

BST
151
FCT
IHY
TTH

S5 s

66
LOAD COMSTEMT 7
LOAD CAONSTANT 1
GO TO LHECD
Ao+ 1 =r Al
IF MO CHR®Y GO TO FREZS
B+ B - aLyl
C -1 -»CLF]
IF NO CARRY GO TD MPYEE
SHIFT RUGHT wiW3
P +1 ->FP
IF P & 13
THEN GD TO MPy2z7?
C+ 1 -> C0IX1]
8 -> ALs1]
1z -> P
8 -> BLW3
IF alPl >= 1~
THEM GO TO NRM24
SHIFT LEFT AfwWl
C -1 ->cCCX2
IF AL »>= 1
THEM GO TO
@ -> Clwl
A -> BLX]
A+ B -> Aalwl
IF ACS1 >= §
THEN GO TO
A EXCHANGE CLM]
C ~-> ALW]
@ ~-> BLW3
12 -» P
GO TO HRM26
9 -> P
LOAD CONSTANT
LOAD CONSTANT
LOAD COHSTANT
LOAD CONSTANT
LOAD CONSTANT
LOAD CONSTANT
LOAD CONSTHNT
LOAD CONSTANT
LOAD COHSTANT
LOADN CONSTANT
LOAD CONSTANT
GO TO HNRK2?
A EXCHANGE CLW1
A -> BLWI
C -> ALH]
C + C -» CLXS]
IF NO CaRRY GO TO PREZ4
C+ 1 -> CIKS]
SHIFT RIGHT alld)
C+ 1 ->cl®]
IF NO CHRRY GO TO
G0 TO PREZ2E

NRM23

MPY2&

W ® QW -] -

PRELE

0 - CLW]

12 ~-> F
COHSTAMT
COHETAMY
COMETANT

Lonn
LOw®D
LORD
LOAD
LOAD
GO TD LHCY
5 ->» P

GO TO LHNCs

D B SV B Y R

o

SELECT ROM 1

+ 1 -» CCP]

+ 1 -> CLF]

+ 1 -> CIP)

+ 1 -> ClP1

NO OPEEARTIGOH

C+ 1 ->0fr]

IF HO CHREY GO TO R1

Lol o B B}
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7L
71
ve
73
T4
75
Té
77

o

ra

L1G01A.
LiuG1t.
L1@e1s:
L1BA13.
LiRA14.
L180615.
L1BE1E:
L1BA17:.
L198z26.
L1G821.
L1a02%.
Liaez23.
L1824,
L18025:
L1Bazs:
L10827:
L180838.
L1831,
L18RAZD:
LiaRZ3.
L1oa34.
L1@83s.
L18836.
L1G037:
L16046.
L1E®41 .
L160a47,
L19343.
L1eB44d,
L1B@4%.
L10046.
L16047:
L16058:
L18@51.
L16a5S2,;
L18@33:
L18054:
L1B855:
L10B5E:
L10857:
L14RED:
L1806 :
L1BBER:
L1RGET,
L196G64:
L 10065,
L160EE.
L1EB867:
L1GR7a.
L16a71:
Liaaze.
L1vE?3: .
L10nys,
L1oa7dh.

L1aayy.
Lietan,
Liaimt,

Lintad.
L1a185:

L1iAL1na,
Liatar.
Liki1e.
L1111
Lipy12:
LiG113:
L1a114:
L1a115:
Liptiig:
L1e117:
L1a12e.
Lig121:
Limize.

) SRS 1 R
RS SRERR S
J111l. L

S11o11t1t
111,111
11111y
Sl 111t

BB DU B

-3
->

-7

LOOZ0

La108@

Leza3

Leaz2

Leias

L0143

Laie3

Leial

Leaa1

LAQ41

Le1s3

L@liez

Leese

Laial

L6214

Laazz

LE®7?

LAZS0

Leezo

LB347
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GTO

- 68

C EXCHAHGE M
GO TO GTO1

$45%8

RCL
STO
G

F

FROGZ

SIn
FIVY
Fou

i

cC+ 1
c+1
c+1

~-» CLP]
-» CIF)
-> CLP]

HO OFERRATIOH

c+ 1
IF HO

-> CLP1]
CARRY GO TO K3

DELAYED SELECT ROM 1

GO TO
c+1
cC+ 1
c+1
IF NO

#3473

-7 CLP1]

- CLF1

-> CLF1]

CARRY GO TO THE

ADD

$¢$$3  GTOL

LO#D COMSTANT 8

GO TO R3

DELAYEL SELECT FEOM 1
GO TO @143

THR
TWo
OKE

c +1
c+1
cC + 1

~> CILP]
-> CLP1]
-» CCP1]

MPY .

oP1

il
. ZER

DIy

SST

IF NO CaRRY GO TO R
LOAD CONSTANT &

GO TO R2

NO OPERATION

cC+ 1 -> CIP]

IF NO CARRY GO TG RS1
GO TO DP1

GO TO R@

NGO OPERATION

LOAD CONSTAMT 8

GO TO Rt

1 -> 85

GO TO BST

FMT
RDN
KEY

FIT

c+1
cC+1
c+1

-» CLP1]
-> Ctr1l
-» CLP1]

NO OUPERATIN

c+1

-> CLP1]

DIS38
NIN
EIG
SEVY
SUB

CLX

IF N0 CARRY GO T0O R2
SHIFT RIGHT ALM]

Jeg DIs31

c+ 1 ->CI[R]

C+ 1 ->CIF)

cC+ 1 -»CLlP]

IF N0 CaRRY GO TO SIX
LOAD COHSTAMT 8

GO TO R4

¢+ 1 ~>CIF)

HO OFERATION

EEX
CHS

ENT
R4
R
R2

cC + 1

C+ 1

-» CLP]
-> CLP1

HI3 OFERT IO

HO OPERATIVH

k9

FROG

C + 1 - CLF]
o+ 1 -2
cC+ 1 -2 :
L+ 1 -> CLKS]
C+ 1 - COMS
1 ->P
IF 83 &% 1
THEH GO TO RUH
C -> AlR]

C EXCHANGE M
IF C[S] = @
THEH GO TO STFF
C-1-%CLs]
IF CLsSl =@
THEM GO T0O PROGZ
C EXCHANGE M
8 ~> CLx
LOAD CONSTANT S

R A >= CLR]

THEN GO TO STFF1R
A+ 0 -> AlH]



4,009,379

69 70

‘83 L1P123, . 1.1..1.1, A~ C -~>CLX)

84 L1P124:. 1.11.1.11. SHIFT RIGHT ALMS1

85  L1B12%, .1....1.1. SHIFT LEFT ACX]

86 L1@126. .1....111. SHIFT LEFT ALW]

87 L18127. .11...1.1. € -> ALX]

8  L18139. . .1t..111, @ -> CLyl

€3 L18131. .1.111.11. C -1 ->0CrMs]

98 L1e132:  .1.11...1, C -1 ->cCIPl,

81 L16133, .. ........ NO OPERATION

92 L18134. 11.1111.1, PROG3 A -1 ~> ALKS)

93  L1813S. . 1.1..11.. PROG1 5 ->p

34 LietEs, ... .. 11 LOAD CONSTENT @

85 L1p137, 1..11 LOAD CONSTANT 2

96 L1ni4n. 11311141 8 -> ars1

97  Llat4i. 1...1.111 B EXCHANGE CLW)

93  Llwld4z,  1.11..11 UATR 11 ->p

99 Ligt43, 1.1.1 C EXCHBNGE M

198 L19144, 1....1 @ -> ciP1

181 L19145, 1..1 WATH @ -> se

1862 Li@146. .. ... 111 WAT2 P-1->p

183 L18147. 1.111.11 IF P # 11

ie4  LiB150. . 11..11.11 -)> L0146 THEN GO TO WaTz
15 - L191S1. 1., .1.1 ’ DISPLAY OFF

186 L18152. . 11.1...1. IF CIP1 = B

187 L18153. . 111 11111 -3 L@167 * THEN &0 TO 4AaT3
168 L19154. . 1.1.1.1.. IF 85 & 1

183 L1018S. . 11.111111 -3 L@157 THEN GO TO WATI3
118 L18156. 1..1....11 -> L@e220 GO T SRUN

111 119157, .. 1.1.1... WAT13 £ EXCHANGE M

i12  Li@i€e: 1..1.1.1.. IF 59 & 1§

113 L18161.  [111.1.111 =-> LB165 THEM G TO WaTi4
114 LIB162: . ..1..11.. TKR 1 -> P

115 L13163. .. 11..1.1. 8 -> Cr¥l

116 L10164. . .11.1.... KEYS -> ROM ADDRCSS
117 L18165: 1...1,111, WAT14 B EHCHANGE €L4)

118 L1m166. .111..1.11 -> LO16€2 L GO TO TR

119 L1@167. ... 1.1, .. WAT3 LISPLAY TOGGLE

129 Liet7e, ., . 1.1, . BAT? IF s@ # 1

121 L18171. . 1111.9111  -> Le173 THEN GO TO WAT4
122 118172 11111t -3 Latas GO TO WaTt

127 LIP3 .11l 1. WATS fo~ CLF]

P24 L1mv4. 11ty o+ 1 o-3 COED

125 Lin17n, 111, .1 @ - 51

126 LIwive.  1.111. .1 0 -> 511

127 L1e1vr. 1. ROM ANDRESS -3 BUFFA
128 Lim2ep. . 1.1.1.1.. WATE IF S5 # 1

129 = 111.1. . 111 -» Lo2sy THEM GO TO WAl
130 Lieze2. ... 111 F-1-»p

131 L1efe3. 111111 IFF # 11

122 Lieama. 1. 11 -> Lpzen THEN GO TO Wave
133 L1e285. 11111111, C+ 1 -%crs

134 Liezne. 1. .. ... 11 -> LBzAo IF HO CARRY GO TO UATE
135 L18207. . 111.11111 -3 Le1e? GO TO WATS

136 Liszie.  1111.1..1. DIS1 A+ € -> ALWP]

137 Lieztt. 11.1.1. .1, A= C ~» ALWP)

133 L18212. 111 ...111 -> L8341 IF NO CRRRY GO TO RISi7
123 L18213. 11.1,.11.. 13 -» p

148 L18214. 11i11.1.1. DISZ1 A+ 1 -> ACX]

141 L18215. . 11 ... 11 -> Lo#es IF NO CARRY GD 70 DISE0
142 L18216. 1.11.11.11 -> Lezge GO TO DISVS

143 vieiz. L. . NO OFERATION

144 L1G226. . 11,1111, SRUM 8-> 05T

145 L1e221. . .1.1.1. .. € EXCHANGE M

146 Liezez. ... 11.1.. CLEAR STATUS

147 L1e223. . 111...1.. 1 -» g7

148 L1@e224. 1. .1.1.1.. DISP IF g9 # 1
142 L1@225. 1..11...11 -> Le23e THEM GO TO DIgos
159 Liez26. 1...1. 1., DIS?H 8-> 53

151 L1e227. . 11...1.11 -> Lei4z CO TO waTe

152 L18238. . 11... 111, DIS59 C - AWl

1923 L1eezt. 1.1.1.1. .. Mm->c

154 L1@232. 1. . 1. 111, DI550 R ~> BLW]

155 L1e233. 1..1...1.. 1t -> g3

156  L18234, 1., .11.. g -» P

P57 LiozIs, 111 PISB . P -1 -3 p
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Q0w

161
163
164
163
168
i6e?
158
163
ive
171
172
173
174
173
176
177

g

179

1584
1es

s

1an
189
 Rali]
191

1492
133
194
195
136
197
195
193
2@
201
202
203
204
2085
206
2av
208

L1023,
L1B237.
tiezd4a.
L19241.
L1GEaZ:
L16243:
L1244
L19245:

L1@245;

L1@247.
Liaz5a.
L18251:
Liez252:
L1253
L18254.
Li@ez5s.
L1825¢c:
L1G257:
LIB26Y:
L1GZ6L:
L10262:
L182€3:
L1B26%:
L1B26S:
L1Q26G:
L1267
L1AZ2Fa.
L18271.
LT,
L3,
| R EVGIA
L10275.
L102VE,
L1asdy:
L16nn,

L103ut,

L1630

LiB303.
L1@%B4d.
L16305.
L10306:
L163267.
LiG31a:
L1@311.
L1@3E12.
L10313.
L1A314.
L1B3i5:
L1B31€:

L1317

- L1832y

L1a321.
L1G322.
L1B8323:
L10324.
L 16325
L1A3z6.
LigaZ27y.
L163308:
L1a334Y:
L1B33:2:

L16333.
L103324.
L1A33S:

L.1@33%e:
L1a337.
L18348:
L18341:
Li1a342:

L10343.
L18344;

L103245:
L1G3405:
L1A347:

R

71
1111,
SIS I
1..111. 111 =>
T ¢
1,11, 1111 =>
1..1111.1.
1001011 =
1..11.. .1,

111, ... 111 =>
11.1..11..
..... 111, .
1.11.1. 1,
B U DU S S
S11.1111 =
AU E PN
PRSI E
RV T O O
R T T
1. 11
IEEE S PN S B
1.1 .11 =>
1..11. .1
AU S B
11....11
11.1.11
1111...1
1111, ..1
..... 111
11,11

1..1.1.1
11.11. 11 =3
11.11.1.1
11,11, t =
NED R RIS |

111111, =>
11..13..11 =5
L1.11.1.1,
1.111..111 =>
D B UND DR
ER TR DU
111.1. 111,
1.1.1...1.
11111011 ~>
R B B 5 S
11.11.11..
11....1.11 =->
..... 111,
110,01
L1111, 001,

1111101,
11.11. 11113 =2
11..1.111.
1.1.1.1...
1..... 11..
1..1.11, ..
1..11. 011 =5

L8235
Le263

Le218

Le341

LB2%B
Laz2Ee

Laz2e
Lizep

La17e
Lazze

Loz

LO33n

LB374
LOZ14

L2718

LO374

Lazp2

Lo326

LB336

L2554

L8333

Laz3z
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e o ol o ke

nisie .

DIsS?1
RUN

INRUN

DIszZ

DIS?6

pIS11

DISS4 .

DIS6D
DIS6S
DIse2

DIgel
DIsSe3d -

DIS1?

STFF10.

72

SHIFT RIGHT CLW3
IF P & 1

THEN GO TO DIZ@
IF CLF1 >= 1

THEN GO TQ. BIGZ2
IF ALXS] »= 1

THEN GO TO DIsi
IF AalFl >= 1

THEN GO TO DISIV
13 -> P
P-1->PFP
A -1 ->alX]
IF NO CARRY GO TO DIS1@
GO TO DIS?E
B -> S5
GO TO DIS?PH
SHIFT RIGHT CL=k3
SELECT ROM 1

b

IF 52 % 1
THEH GO TO WATY
GO TO SRUN
a -» 89
8 -> CIP]
12 -> P
@ -» CIMS]

cC+1->CLP]
cC+1->CCP]
P-1->P
I r# 2

THEH GO Ta D3R
B ~> LLK]
A EXCHAHGE COW]
IF 69 # 1

THFEH GO TO DISG2
A -1 ->AC%]
JSB DISs2
C+ 1 ->CLP)
IF NO CAarRY GO TO BISLIS
GO TU DISS4 ’
cC -1 =>cCL%]
1F NO CAKRRY GO TO BIS11
8 > CLUWP]
C -1 ->CLUWR]
A EXCHAHNGE CCW)
cC+C~->»CLP]
IF NO CARRY GO TO DISIS
P+ 1 ->F
IF P # 13

THEH GO TO DISS3
P-1->P
B -> CInl
C+1 ->» CLP]
IF S9 # 1

THEN GO TO DISGB
SHIFT RIGHT ALMS]

A~ 1 => AlX)

C+ 1 ->CLX]
A+ 1 =) ALK]

C + 1 => CL¥S)

IF NO CARRY GO TD DIS63

B -C ->CI®1 .
i EXCHANGE CLUW3
B EXCHANGE CLW]
GO TO DISTI
C -1 ->CILKS]
IF CLXS1 = @
THEN GO TO DIS6L
f EXCHANGE BLUW]
M->C
g -> P ‘
LOAD COHSTANT
LOAD CONSTAHT 9
GO TO DISHB
C EXCHAMNGE M
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DO OO

L1B3254.
Lig25]1.
L1035z

Liazsg.
Litian,

Li1Gaa.
Ly1ant.
L116nz.
L110893.
Li1004.
L119as.
L116a6.
Liiaay.
L116189.
Lilatl.
L11@12:
Li1e13.
Li1G14.
L11815:
L11816.
L1i017:
Lit@2a.
Litazy.
Li11gz2.
L11823:
L11924.
L11ozs.
L1182€:
L11827.
L11@83a.
L11531.
L1132,
L11a33

L11@a34.
L11835:
L11836.:
L11a37.
L11G4a.
Li1ad1.
L1ta4z,
L11643,
L11n44.
L11945.
L11846.
L11a47.
Li1as5e.
Litest.
L11652.
Liiess.
L118%4.
L11as5s.,
Li1nse
Li1@auy.
L1103,

73

R DR D
1.11.1.1..
111.11.111
1111..1, .1
B B D S
R 1 NN TR N
1.1, ... 11
...
11111..111)
AR DD D B
PRSI B8 S
N T T I
1..1.1.1..
111111111
I & N
1...1. 111,
P B
1111, .1, .
1.1 1.,
1.10..1. ..
1..1.1.1.
1.1, 11111
N S TN S N I
11,11 .1

1111,
BEETEERE S

11011
RS TN B B W

11.1.1..1.

..... 111,

1,111,111
1..1.. 111,
..... 111,
o111
P DU T I (VN
1.1....111
Slorr i
i.. 111101
11,11, .1,
11.111. 111
11....11..
B B TR B W
RO I B SN O

111,11,
o111
R I O IO S O

-> L1351

=> LB355
- LO3G2

-> L3353

= 1LB2én

~» LOG?1
-> LG179

-> LO3GY

P

-

-y

->

-2

-2

->

b

LoEan

L5374
Lezz?

Laz2a

L1837

Liay?

L1875

L1814

L1827

L1117

L1ar?

L1335

L1263

LIRGET
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» Aok Ak kK

kokok ok
ROP

STFF
WATS

THCLK

INLREN

FUTZ

FUT2t

SLEN
SLRHD

LEIT
Aok ok

DI=1G

BST1

§8T2

BST2

LDP1S4

LDISE

PKX1

LBIS2

BSTR

SS5TR

H

k)

sKce .

IKC12

IKC3

L

74

SELECT ROM 1
IF S11 # 1
THEN GO TO RGP
JSB FUTZ ‘
SEL.LECT ROM 3
IF S3 # 1
' THEN GO TO IHRUN
IF 8 #.1
THEH GO T0 SLRU
GO TO WAT?
6 -> CLs3
€ EXCHAHGE M
IF 9 4 1
" THCW
RETURN
B EXCHANGE €LUW)
FLTURH :
JEB FUTZ
DELAYED SELECT GROUM 0
SELECT RO S
IF SS9 # 1
THEM GO
B - CLHul
JSE Dlzgs

GO TO FUTZ1

TO DIZRG

NO OPERATION
C EXCHANGE M
IF 53 # 1
THEN GO TO ESTR
C -> ALW]
6 -> Cryl
C+ 1 =>CINI
4 ->F
IF S5 # 1
THEN GO TO BST2
@ -> S5
A+ C ~> ALWP]
A EXCHANGE CLW]
C EXCHANGE M
GO TO LDIS
A - C =>ALUP]
JSE S8T2
1 -> P
A EXCHANGE CLWI
IF CtP1 = @
THEN GO TO LDISE
@ -C -1 ->ClX]
@ -3 CLXS)
C -> ACK]
GO TO LDISS
SHIFT RIGHT CLW?
-> P
PKX2
RIGHT CLW1
-> P

GO 10
SHIFT
P -1
GO TO LDISI
IF S5 # 1
*  THEN GO TO BSTR1

@ -> S5
GO TO SSTRI
A - C-> ALWP]
IF NO CARRY GO TO SKC1
12 -> F
@ -> CLWP)
C-1->CrWP]
4 -> P
G0 TO SKCS®
NO OPERATION
8 -> CCK]
IF P & 1

THEM GO TO IKCR
IF COX1 = @

THEN G0 TO TKCH
C -1 -> ClRI
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75 76

49 L1iAcl. ... 1111, P +1->P

s} LLIGGEE: VR PO 1 5 I U AR I B bt GO TO IKCS

51 L11863, 111111 ‘ IKcz C+1 ->»CIX]

52 111864 oo I SHIFT LEFT ALW]

53 Litoss. ... 111 rF-1->F

549 L11ass. 1.11. .11 - L1@%54 GO TO IKC3

5 L11BET: 1.11111 TKC4 AT -3 C

56 L1t1Ava.  1ti.t.. .3 A EACHANGE CLP3
S7oLiiave. L. 115 F-1=->P

88 LLIATE. 111t ) A EXCHAHGE COF 4 )
53 L11Av3. 11131, ... ‘ 0 -3 DaTh

£0 L1tev4. 111111111 ->» L1777 JEE F Uy

61 Soo111t 11 = L1EAR LITS JER SEG

52 o111 . DeTe -3 C

53 SRS EUI & . LDISL IFF # 1

64 Llf10%m. . 111..11 -~ L1834 THEN GO T0O LDISE
55 Lltlel. 1011, .111  ~¥ L1171 GO TO LOISAS

[ Lii1alz. [ 15 SR I O LDISS?: C - ALX]

67 L1113, . 11..1.1. @ -> CrHl

62 Lii1@d. 1,11 ‘ 1 - P

(3] Li11as. [ TP TP TR LOAD COGHETANT 5

TE Litl@s.  1.11111.1 8 -> RIKXS)

71 L1187, 11.1..1.1. A-LC->alxl

72 L11116:. 10111011 - L1116 IF MO CARRY GO TO LDBIS3
73 L1111 1111..1.1 A+ 0 - alrl

74 L11112: 1..1..1.1. SHIFT RIGHT CL X1

73 L11113: PRI DAV I IF A4 >= CLP]

76 Li1114. oo 011y -3 t1.21 THEHY GO 70O LDIS4
brd L11115: J1oo11111t - L1117 GO TO LDISS

re L1ft1R: 11.1111.1 LDIZ3 A -1 -» ALXS]

79 LIt117. 1.1.1.1 LDISS M ->C

g9 L1112, . 11....11. C -> ANl

81 Lit121. N R 11. SHIFT LEFT ACM]

82 Lt1i1z2. . .11..111 8 -> CLuW1

83 Li1i23. 1.111.11 C-1->CIME]

84 L11124. 1111.1.1 C+ 1 ->cCI%]

85  L11125. 1.11.1.1.. IF S11 # 1

¢ L11126. .1.11...11 => L1130 THEM 60 TO LDISO
87 LI1127. . .1l.1t. 6 -> CLX1

83 Ll11ize. 1.11.1.1 LD1SS C -1 ->CLH]

89 L1t131. . .1.1.1. .. C EXCHANGE M

5  L11132. J11.1111. @ -> Crs1

21 L11133%. RS R B C EXCHANGE M

a2z L1313y oL 1.... -> L@1235 Hdokkok  LDIS1IG: SELLECT ROM A

92 L1113%. . .11. 1111, CLFH @ -» CL§]

24 LIL136. 11,1 .1, @ -> 85

2% LI11137. .1..1..1.. a -> 84

Ay L11146; D D S S CLPX1 e -> 82

87 L1114l .. .11..1.. : 8 -> S1

ag Li1i42. PR & SR RETURN

a3 L11143: & IS I W GTO1 8 -> CL8]

160 Li1144. Sli111111, C+1 ->CI[8]
161 L11143. 11111111, C+1 ->CIS]
192 Lilla&: D S U R C EXCHANGE M

163 L11147: IS T T BN S IF S3 # 1

194 L111S8. . 11111..11 =-> L1174 THEH GO TO GTORUN
185 L11151. 1.1.8.1. .. M ->cC

186 L11152: L1181 018 : C+ 1 -> CIM]

187 L11153. . 11....11. C -> AaLM]

182 L11154. 1....11 4 - F

189 L1115, 1.1.1...1 C+ ¢ -» CLF)

118 L1156, 111..1.11 =-> L1182 IF NDO CARRY GO TO GTOQ3
111 L1117 .. .. 11 ’ LOAD COHSTANT @

112 Lillea, 11 © LOAD CONSTANT @

113 Liitét. 111.1.1.11 =3 L1352 GO TO STFFZ

114 L111&2: ) S 11 GT03 SHIFT LEFT ACMI

115 L111e3: 11,111 8 -+ CLUWl

116 Litied, 1.11.111 C~-1->»0C0wl

11% L11165: A b T & I I B > CLX51

112 L1tieE:. 1111111, @ -> ACHR)

119 L1117 11.1111.1, A - 1 -» ALXS]

129 Li1170. 1.111...1 =~> L1134 JEB LBIStA

121 L1171, 1.11.1. 1. LOISA49. IF 1t & 1

B Liil,; o I I AR B B B R T THEH CO TO LRISSGH
RIS B R NS I T B DS N IS B NS % GO TO LDISSL



1
t2a
126
127
1e¢
1')
139
131
132
132
134
135
1726
137
138
139

154
155
196

W~

SRR

R

Jo o

S a e DG sl

a.

P b A ber B b A b e e e e s e
2 )

7> BLVIRF I s B ]
w -

L1170,
LI1175.

L11176:
L111?7:
Lii2ue.
L11201,
L112@2.
L11203.
L1204,
L11265,
L11288,
L11267,
L11216.
L1211,
L11212,
L11213
L1214,
L11218,
L11216.
L11217.
L11228.
L11221,
‘L1122z,
L11223.
L11224.
L11225.
L112%6
L11227.
L1123e.
L1123,
L11232,
111233,
L11234,
L11235.
LY1236:
L11237,
L1124,
L11241,
L11242.
L11243.
L11244.
L11245.
L11246.
L11247,
L11zse.
L11251;
L11252,
L11253.
L1254,
L11255,
L11256.
L11257.
L1127,
L11261.
L11262.
L11263.
L11264;
L1126%.
L11266.
L11267.
L112ya.
Sy

[

i1,

H A g
11z,
I 11276,
L11277:

L11368,
11206

B OIS T D
1.1..11111
L1.111.1.
N DI &
1101001
R U T B
St 111
1...1.111.
1111, .1, .1
1.11.1.1..
1.1.11..11
1...11.1..
..... 11111
SIS S DA
Loo1111,
110111
11111111}
R DO & IO
1,118,
R S B |
111.11. .1,
S DN D
1111, .11,

..... 111.,
..... 1Ll
1111,
|2 N N I I
IS SRR
1111011,
11ttt
1..1..111,

->
->

->
->

->
-2

Litan

Lizaa
L1261

L1215

Lizzey
Li23e
L1223

L1223

L1224

L124¢
L1247

L1247
L1135

L1175
L1362
L1254
Li1ea?

L1831
L137¢7

L1aza

Lt
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$$4$8

L2 12

LE2 L2

GTORUM.
EQOFP :

EOP1

EQF
EOF?T

GO ;

EOFS

STOPY

EOF2
EOF3

§STR1Y

BSTR1

GOl
Go2

GO4
PKX2

RUMN

DECODE.

SKCSe

SKC3

78
JE3B CLFWA
IF €3 %1
THEN GO TD
GO TO EOF
B EXCHANGE CLW12
C EXCHANGE M
12 ->» p
IF S8 # 1
THEH GO TO
11 -> F
g ~> sa
IF s@ # 1
THEN GO TO
IF CIPY >= 1
THEN GO TO
12 -> F
GO TO STOP1
IF CIP1 = @
THEH GO TO
C+ 1 ->CCM]
C+1->CIP]
C-1->CILF)
IF NO CARRY GO TOQ GO
8 ~> CLP]
C EXCHANGE M
DELAYED SELECT ROM @
GO TO e224
@ -> CLP]
DISPLAY TOGGLE
C EXCHANGE M

EQPI

EQFs

EQFZ2

EOF3

STOR1

" IF S9 # 1

THEN GD TO GOt
GO TO GOz
12 -> p
LOAD CONSTANT 3
C EXCHANGE M
G0 TO GOz
JSE CLPX
4 -> P

8 - CLWP]

C EXCHANGE M
GO TO EQP
B EXCHAHGE CLW]
JSB SKC
IF St1 # 1
THEN GO TO GO4
DELAYED SELECT GROUP B
GO TO eaay
paTA -> C
IF P & 1
THEN GO TO PkXi
JEB FIX
i ->F
DELLAYED SELECT GROUP @
GO TQ BBA24a
A EXCHANGE ClwP]

C - iwlUF]

15 -> P
P-1-xPpP

P ~-1->F

Co+ 1 - CIM]

IF HO CARFEY GOOTn Sris
CHIFT RIGHT Ciwil
C+ 1 ->0051]

C+ 1 - 0Crsl
SHIFT RIGHT CLW 3]
B - CLHl

C+ 1 - L]

C - IaTh ADIRESS
8-> LW

C -1 =» CLH]

C -1 -»0C[¥]

C- 1 -> 0wl

A EXCHANRGE CCull
SHIFT LEFT #LH1



193
208
el

282
283
a4
28%
205
2a7
208
283
218
211

212
214
215
217
213
219
2za
2z

2ER
223
zz24
225
226

chnd
22

229

AT

g

1
2 TH
al
Hhe
k]
254

W
&

WWND WS W=D

18
11
12
13
14
15

16

L11367:
Li131@.
L11311:
L11312:
L11313:
L11314;
L11315:.
L11316;
L11317
L11326:
L11321.
L11322:
111323,
L11324.
L113S,
L1132¢€.
L11327:
L11220.
L11331;
L11332.
L11333.
L11234.
L11330
L11336.
L11337:
L1134@.
111341,
L11342.
L113243.
L11344.
L11345:
L11346;
L11347
L113258.
L11351.
L11352.
L11353.
111354
L11355.
L1135G
L11357.
L113€68.
L11361:
L11362:
L11363.
L113264.
L1136S.
L11366.
L11367;
L1137,
LL1147L:
LtI3Ve
L1137%3.
1.11374.
L113Vs,
L11376.

L11377

Lizana.
L1320l
Li2enz,
L1ZHaE,
Lia004.
L1289
L1z2aes.
L12807.
Liz2B10:
L12B11:
Liz2B12:
L12013:
L12014:
L1215
L1ZA16.
L12D17:
L12ez26.

79

1111111,
VRS I
1. 11
111.1. 111,
S1 11111t
YT EERE T
EIEEER RN
11.1.1. .11
11111, 11,
AU U O D
111.1. 111,
T U U

I 1 TP

111111,

11011011

111,11, .1,
So11.11.

ETEURE PO
AR & P
11.11. .11,
S11111111.
S1111111).
Ct111111d,
TS &
111.1.111.
L1110t
J11.... 11,
1111.11. 11
AU T A S
1..1111. 1.
111.1. . .11
IS U B
1.11..111.
R T D
S1111. 11,
RIS T DO D
1.11..1. 1.
111111
1.11.1. 1.

So1.101111
L 1111111
111111111
N U NS ¥
1111, .1,
R U TR
111.1.111.
R T DO
NECUUE RS
11

IEEEREE DR

11.11.1.1.

-> L1724

-» L1315

-> L1p43

-> L1366

-> L1350

=% L1362
-> L1852
-> L1675

> L1377
-> L1102

-> L1326

-> Li32a

= L2400

-> La3zz

=> L288s
-2 L2344

-> L2314
-> L2323
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SKCe

SKC8

SKCT

FIXIN .

SKCS

SKC18

SKC1

PROGZ2

STFF19,

STFF
STFF2

t

. LbIsse.

SKC

SKC?

SKC4

wokokk FIX

FIX

8542

HMS?

KMS9

CONd4

80
8 —-> ALHS]
SHIFT LEFT ALW)]
SHIFT LEFT aAlwl
A EXCHAHMGE CLW1
cC-1->C[351
cC-1->CLS5]
€ -1 -5 CLE]
1IF NO CARRY GO TO SKC3
A+ 1 -> ANK]

C EXCHANGE M

A EXCHANGE CLW1]

C EXCHANGE M

RETURN

A+ C->nlM]

IF NO CARRY GO TO SKCE
A EXCHAMNGE CLWP]

2->P

LOAD CONSTANT 7
4 -> P ,

A -1 ->ACM]
C+ 1 ->cCE8]
C+1 ->CLS]

C + 1 ->CLS]

IF NO CaARRY GO TO SKC2
fi EXCHANGE CLW]

8 -> ClWP]
c -> alMl
GO TO SKC?

C EXCHAMGE M
IF ALXG3 = 1
THEN GO TO STFFi@
SHIFT LEFT ALX1
SHIFT RIGHT ALW]
C EMCHANGE M
L+ 1 =>C[M]
£ EXCHANGE M
SHIFT RIGHT ALX]
JsB sKC
IF S11 # 1
THEN GO TO IKC1Z
GO TO LDIS
JSB FIX
GO TO LDISS1
@ -> St
C EMCHANGE M
A EXCHANGE CCW1
C EXCHANGE M
9 -> CLWI
4 -> P
ENCHANGE ©LWP ]
F CIHl »>= 1
THEN GO TN
A EXCHANGE CLMP]
1 -3 511
60 TO $KCO
NO OPERATION
SELECT ROM 2

C EXCHAMGE M

A
I

SKC1E

5 -»p

cC~-1->CIF]
DELAYED SELECT ROM 1
GO TO =32

C+ 1 ->ClX]

SHIFT RIGHT AlW1]

8 -> BLYW]

A =-> BIX]

A+ B ->ACYW]

IF ACSD o= 1

THEN GO TO HMST
GO TO HHMSE
IF BIX51 = ©

THEN GO TO HM34
GO 7O HME2
A -1 ->AlK]
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81 82
17 L1z021: . 11..11111 =% L2147 IF MO CRRRY GD TO CONS
te  Lize2z. 1. .11, .. LBMKG . LOAD COMSTANT 4
19 L12023.  .1.1.11. .. LOAD CONSTANT S
20 L12024. . 11.11. .. ‘ LOAD COHSTANT 3
21 L1ze2s. . 1.1.11... LOAD CONSTANT 5
2z L12826. 1..1.11... _ : LOAD CONSTANT 9
23 Li12e27. .1, .11... LOAD COHSTANT 2
24 L12038, .. 11.11... - LOAD CONSTANT 32
25 L12aZ1. 111, LOAD CONSTANT 7
26  LiZ@22. . .111...11 =) L2870 . GO TO OUT2
27  L128833, 11.11.1.1. CONZ : A -1 -> AaCX1
28 L12034. .. .t....11 -> L2028 _IF NO CHRRY GO TO CON4
29  Li12035. ... 1.11... BTUJ . LOAD CONSTANT 1
@ Liz@3s. ... .. 11. .. LOAD CONSTANT @
31 Li2Az?. 1,111, .. LOAD CONETANT S
32 Lizeae, 1,111, .. LOAT CONSTANT 5
23 Lizedr. L. 11. ., LOAD CONSTANT @
34 L12042. N0 R B I D LOAD CONSTANT S
35 L1203, R S T U S LOAD CONSTANT S
36 Li2@44. 1....11... LOAD COHSTANT &
27 L12RA45. N T U & S LOAD CONSTENT 5
35 L1ze46. .. 11.11... LO#D CONSTANT 3
39 L12847. . ..... 11. . : 8 -> P
48  L12058. . .11.11... LOAD CONSTANT 3
41  L120S1. . .111..111 =-> L2871 GO TG OUT
42 L120%2. 11....11.. CONZ2 . - 12 -> F
43  L12653. © 11.11.1.1. A -1 -> AlX)
44  L12@%4. .. .11.1111 -3 L2@33 IF MO CARRY GO TD CON3
45 L1zess. ... 1.11. .. DR . LDAD COMSTANT 1
46 L12856. . 111.11. .. LOAD CONSTANT 7
47 Sl 1t L&D COMSTANT 4
42 [ S D I LOAD COMSTHANT 5
a9 RIS LOAD COHSTAMT 3
1Y) T T P LOAD CONSTANT 2
1 1,111, .. LOSD CONSTAMT 9
52 TS T LOAD COHSTANT 2
53 111y LOAD COMSTANT S
54 L12066. .. 1..11.-. LOGBD CONSTAMT 2
5 L12RA67. 10110101 ouTt : C -1 -» CL¥]
%6 LieAve. . 1.11.1.1. ouTZ . £ -1 -} CIXK]
%Y L1207t 1., .11 3. #¥44% OUT .  DELAYEW SELECT GROUF 0
TS L1207z 1171 .. t11 -» LR7E1 - ) GO TO @7e&1
"9 L3 onT3, 11,11, 1.1, CON? : o= 1~ i)
[} {5 RS P R S O § -» L21R2 IF NO CARERY 60 TO Coado
&1 Lo 2ds, RS S I RN ITHMHM : LOAD COHSTHMY 2
a2 LIZHTE, 1111 LOAD COMHATANT 5
532 L1Z2u?7. N VR B R LOAD COHSTANT 4
[ L1216, S1t11.1.01, C+ 1 =-> CIx]
65  L12181. . .111..111 =Y L2@71 IF HO CAFRY GO TO OUT
(25 Liz21az. 11.11.1. 1. COoHS : A - 1 => ALK
a7 1.L12143, 1113.1.111 -» LZ27E5 IF HG CaRRY GO TO GalL
€8 Lizim4. .. 11.11... FTM .  LOAD COMSTANT 3
g3 Lizies. ... .. 1. .. LOAD COMSTAHT &
v Liz1ms, . 1...11. . LOADT COHSTANT 4
71 L121e7. 1. 11, .. LOAD CONSTANT &
7 L12it@. [ I I AU 3 | -> LZA7A GO TO QUT2
?3 L1211t 11.11.1.1. CON6E . A -1 -> ALX]
74 Ltiz2t112. o111 1111 -> L2073 IF HO CARRY GO TO CON?
?5 L12113. . 1.1...1.. FC : 1 ~> &5
vE Liz114. R B S 1 § - L2A71 GO TO 0OUT
s L12115; S1.11. 001, RS2 : C -1 ~> LCLPR]
3 Liz11&: 1101, 01, IF CLP1 =0
73 L12117. 101010 .11 -> L2124 THEN GO TD EOFTV
8 L1zizH. 1..1.11. .. LOAD CONSTAMT 9
21 Liz121. D T S S & | -» L2124 GO TO EDOF?
22 Liz1z22. 1...... 1., RS1 : 1 -> 8¢
83 Lizi123. . ..1.11. .. LOAD COMSTANT 1
84 L12124. L1111 $$$$%  EOF7 : DELAYED SELECT ROM 1
25 L12125. 1..... 1.11 -» L22B2 GO TO @282
86 L12126. ... ..... .. HO OFER&TIOH
87  L1212F. .. ... .. N OPERATION
o8 Liz13m/. 11, ..11.. . XFT0 : 12 ->» P
&3  Liz131. .. .111111. IF CIS1 »= 1§
28 L12132. i1 111 -» L2177 THEH GO TO ERR1

91 L12133. L1111 01 IF CLKS] >= 1



92
23
94
&5
35
a7
9g
29
124
1a1
182
183
184
1895
ies
1a?
108
t@s
110
21t
P12
113
ild4
118

113

:J
2
~
3

A
7
&
a
a
1
2
33
4
s
:
2
8

LO IR S I ¢ RS eSS

-
[ix]

133
148
141
142
143
144
143
146
147
148
143
150
P50
152
153
154
158
156
157
158
159
158
1461
162
163
164
165
168

L12134.
L12135.
L12136:
L12137;
L1214,
L1141
L12142.
L12143;
L12144.
L12145;
L12146.
L12147:
L12150.
L12151.
L12152;
L12153,
112154,
L12185S.
L12156.
L12157:
Li216m.
L121€61.
L12162.
L12163.
L12164.
L12165

L12166.
L1Z167.
Li217a.
L12171.

L1y
[N
L1174

L12z28a7:
Lizzlae.
Liz211.
Lizz212.
Li2213:
Lizz14.
L12215:
Lizzle:

tizzai

Lizzze.
Liz221.
Lizzz2.
L12223.
L12224.
L12225.
L12226,
Lizazv.
L1222,
L12231,
Liz232.
L12233,
L12234.
L12235,
L12236.
L12237.

‘L12248,
L12241.
L12242
L12243.
L12244.
L12245.
L12245.

83

ISR RS R RST
DT RN & B
.1..1.111.
b W B I A
1..111. .1,
100100011
11111.1. 1.
R IR I I
1...1.1111
11181101,
1.1.11. .11
11.11. 1.1,

o101 0111

A DU & S
R SV B S
D SAVENE B G
1....11. ..

DL I

11..1...11

Slo1111.11
111111111
R SR B 3
1111001,
1..1..111.
S11118)11.

D DUV 5 5
111...111.
1..11...11
11,1, 1118,
1.1....111
1.11.1.. 1.
11111, 111,
S1111.101.
113...111.
1..1111111
11,11, .1,
R R
1..1....11
Slo11111t
1..1.. .11
N U

-2
4

Lz1v7s

L2213
L2254

L2111

La2ev1

Lazie

L2136
L2177

L2224

L2232

Lz2z23a

L2241

L2237

L2228

L2zza
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$E5ES

LE2 33

HEHBY
etk ok

XFT2

CONS

LBFN

co1

co

ERR1

HHMS

EHME

XFT1
®FT3
XFTio
XFT8

RFTS

XFT4

XFT?

XFT6

84
THEH GO TO ERE1
C -> AWl .~
A -> BOWI

SHIFT LEFT ALMS]
IF ACWPI >= 1
THEN GO TO XFT1

A+ 1 - AlK1]
IF A >= CLX1

THEN GO TO XFT23
C + 1 -> CL¥5]
IF NO CARRY GU TO EOF
A -1 -> AalKk]

IF NO CARRY GO TO COM6
LOAD CONSTANT
LOAD CONSTANT
LOAD COHSTANT
LOAD COHSTANT
LOAD COHSTANT
LOAD CONSTANT
LOAD COMSTANT
LOAD COHSTANT
LOAD COMETAMT
LOAD COHETANT
GO TO OUT
LOAD CONATAMT
DCLAYED SELECT ROM 4
Go TO ezz
NN OPERWTION
WO OFERAT LM
MO OPCRATIIN
HO OFERAT IO
C EXCHAHGE ©
8-> P
LOAD COHSTAHT @
50 TO €Ol
DELAYED SELECT GROUP @
GO TO @128
IF BLW] = @
THEN GO TO
1z => F
B -> CLX)
GO TO HESL
DELAYVED SELECT GROUF @
SELECT ROM

RN T N S RN N

Ll

EHMEA

A - 1 -> AlX]

IF NO CARRY GO TO XFTZ
GO TO ERR1

8-> ClY]

C+ 1 ->CtP1]

SHIFT RIGHT CLW)

C+ 1 -»CC8]

B EXCHARMGE CEW1

IF BLP]1 = 8

THEH GO TO XFT2
SHIFT RIGHT EBLWP]
C+ 1 ->CIX1-

8 -> AalWl

A-C ->nAalP]

IF NO CARRY GO TO
SHIFT LEFT AlWl
A+ B ~-> ALW]

IF NO CrRRY GO TO XFTS
A~ C -> aAls]

IF HO CARRY GO TO KFTe
SHIFT RIGHT AIUP]
A+ 1 - Aalll]

C+ 1 - CL¥1]

A+ B ->» AlWl

IF NO CARRY GO TO
A EXCHANGE BLWP1]
C-1->CLlP1

IF NO CARRY GO TO
C -1 ->0Cel

IF HO CARRY GO TO
SHIFT LEFT ACW1

“FT4

HET?

KFT18

KFT1@



167

2132
213

L12247.
L12250.
L12251.
Li2252.
L12253;
L12254.
L1z255.
L12256.
L12257.
L12268.
L12261.
L12262.
L12263.
L12264.
L12265.
L12266.
L12R67:
Lizzve;

Ltz

2T

L1227
L12273:
Lizav4.

CL1aevs.

L12276:

L12277

N I

L1226,

L123a3.
L12304.
L123285.
L1233
L12387.
L12%1@.
Li23li1.
L1231z
L12313:
Li2314;:
L12315:
L12316:
L12317:
L123220.
L12321:
Lizaza.

&

L12323:

LIz3z2e.
L1z232%:
L123238.
L12321.
Liz33a.
L123233.
L12334.
L1335
L1336
L12337:
L12340:
L12341.
L123242.

11232432,

12344
Li1234%.
L12346.
L12347:
L123S6.
L12351.
L12352.
L1333,

L1230,

85

N SN TR IR N
111..1..1.
L1111
1111, .11,
111.11. 1%,
1...11.1..
1....11111

Lzz2a7

-L2115

L2124

L2B1S

Lz2iz21

Lzzee

L2314

L234¢

L22¢8

L2260

L2344

4,009,379

(J11 2

EOF
HMSD

HMSM

CON1

RS1@

HMSE

HMS1

HMS4

EHMSB
HMS3
HM52

HHMS 1

HMS6E

86

-> BLCX1]
+ B -> ALWP]
-> CLMs1
+ C =>alwl
EXCHANGE CIMS]
DELAYED SELECT GROUF ©
GO TO @287
SHIFT RIGHT CLWP1
A+ C ->CILwWwPl
C -> AluWRr]
SHIFT RIGHT CLWP]
C+C ->CLWP]
C + C -> CLuWP1
A - C -> CLuWR)
IF 5S4 & 1

THEN GO TO HMER2
RETURN
A -1 -> AlX]
IF HO ChPRY GO TO £OHS
1 - 5¢
GO TO HHMS
12 ->p
IF CIF1 = @

THEH GO TQ ES1
IF 88 # 1

THEN GO TO RS2
e -> 53
GO TO EOFY
R+ C -> ALWYP]
SHIFT RIGHT CLUWP]
IF CLWP] >= 1
THEN GO TO HMER

DD>PO®D>>

RETURH
C+ 1 -> CLK]
C+ 1 ->CCX)

IF CLX51 >= 1
THEM GO TO HMSS

P-1->P
IF P # @

THEN "GO0 TO HMS3
B -> CLW]
GO TO EHMS
C-1->CIX]

IF NO CARRY GO TGO HMS4
8 -> CLW)

B -> CCM1
IF S4 # 1
THEN GO TO HMSS

P+1->PpP
P+ 1 ->P
JSB HMSH
P-1->P
P-1->P
JSB HMEHM

C -» alw1l
B -» CLW1
12 -» P

IF ALP] >= 1

THEN GO TO HNMNSé
cC-1->CCxX
SHIFT LEFT aAlW3l
R EXCHAHGE CLM1
GO TO EHMS
8-> Al
JSB HMSD
P+1-+F
FP+1->F
JSE HMSD
SHIFT LEFT ALW]
+ L o-> CLW1
8 -> ACW]
C ~> Aalx]
A+ C -7
B
I

pod

Al W]
=¥ Chw]
FAalsy == 1
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87 88
242 L12362. . .1..1.111 => L2883 THEW GO TO HMET
243 L123I6E3. 111..1..11 =3 L2344 GO TO HMIS
294 L2364, ..., .. HO OPERATION
245 L1o36% .. 1119, .. GALL : LOAT COHSTANT 2
245 L1266, 111 11, .. LOAD COHETANT 7
24¢ L1EEeF. 1., . .11, ‘ ILOATE CONETHET 0
’ i LOGAT CORSTANT &
LigEdh CONSTHEHT A
LOGD COHSTHHT ]
Lo CaHs VaEidT 1
LGAT COMSTAMT 7
LaaTh COHsTRHT 2
o LOAT COHETAHT 4
J111 -3 Lze7T) GO OTO ouT
A U111, .1t > LZav) GO TO CLK2
1 1..1....11 =-» L3228 WATE GO TO WATH
z L1111, .111 = L3ert CLME
I CU111..111 - LEerl
4 L 111,111 -> Lzert
g L. 11111 => L3GAT DEL1S
& 905, .. 111..111 -3 L3671
7 L1Z@esF. . ...1..111 -» L2011 DEL14
g  L13e18. . .111..111 ~-> LZ67%
5  L13611. ....11.111 =» L3615 DEL1Z
19 L13612. . .111..111 -> L3671
11 L13@13. .. 111..111 -> L3@7i
2 Lisel4, . .111..111 => L2871
13 L13815. . ..1.1.111 -» L2625 DEL12
14  L1ZE16. ..111..111 -3 L3@71 _
15 L13817.  .11..1.1.. cLX1
16 L1z@20. . ...... 111 -> LZeal , THEN GO TO WATE
17 L1z021. 11, ... 11 -> L2148 GO TO STOP
18 LiZez2. . .1111..1t1 =-> L2874 SIX . GO TO SIHt
13 L13@23. . 11111.111 =-> L3175 FIV . GO TO FIv1
280 L13P24. 111111111 -> L3177 FOU . GO TO Foul
21 L13@25. .. .11..111 <-> L3@31 DEL11 . GO TO DEL1A
22  L13@2e. .. 111..111 -3 L3871 GO TO CLXZ
22 L13827. 1..1.11... NINL . LOAD CONSTANT 9
24  L1283e.  11..1..111 -> L3311 GO TO PROC
25 L1333i.  ...111.111 =-> L3@35 DEL1® . GO TO DELY
26  L13832. 1...... 111, -> L3201 THR . GO TO THRi
27 L1783, 1111..1.11 => L3362 TWO . GO TO TWO1
28  L13@34. 1111.1..11 => L3364 ONE . GO TO OHEt
29 L13835, ..1....111 =-> L3641 DELSY . GO TO DELS
IB L13@36. .. 111..111 -3 L3A71 GO TO CLX2
31 L13a37. 1., ..11. .. EIGL . LOAD CONSTENT &
32 L1309408. 11..1..111 -3 L3311 GO TO PROC
33 L13641. .- 1..1.111 =3 L3045 DEL® . GO TO DEL?
34 L1E@4Z. 1., .1...11 => L3210 RS . GO TO RSI
35 L13043. . .111..111 -¥ L3@71 GO TO CLX2
36 L12844. 1111.11.11 -» L3366 ZER . GO TO 2ERt
37 L13845. . .1..11111 ~> L3047 DEL? . GO TO DELE
38 L1zZ@46. . .111..111 ~-> L3871 GO TO CLXZ
39 L13@47. ..1.1..111 =-> L3851 . DEL6 . GO TO DELS
48  L1z8S@. . .111..111 -> L3871 GO TO CLXZ2
41  L13@51. . .1.11.111 -3 L3855 DELS . GO TO DEL4
42 L12@S2. .. 111..111 -3 L3A71 GO TO CLXZ
43  L12@53. . .111..111 =-> L2871 GO TO CLXZ
44  L13054. ..111..111 ~> L3071 GO TO CLXZ
4%  L13@5S. . .11...111 ~-> L3861 DEL4 . GO TO DELZ
45 L13@Se. . .111..111 =-» L3Z@71 GO TO CLXZ
47 L12857. . 1t1.11. .. ' SE¥1 . . LOAD CONSTANT 7
48 L17@EM. 11, .1..111 -> L3311 . GO TO PROC
49 L1785, .. 11.1.111  -> L3@ES DELZ . GO TO DELZ
se  L17AsT. ... 1.11111 => L3027 NIN . GO TO NINL
51 L1ZEs2. .. 1111111 -> L3837 EIG . GO TO EIGt
52 L13864. . .1.111111 -> L3657 SEV . GO TO SEY)
52 L138sS.  1.1..11.11 -> L3246 * pELZ . GO TO DELI
54 L1Z@66. .. 111..111 -3 L3071 GO TO CLA2
55 L13857. . 11....1.. CL¥3 . 1 -> 56
S6  L120A79. 1,111,111, CLX . @ - atul
ST L1E6T1. ... 11111 = LuA1v CL¥2 . JSB OL¥i

ug L13mya. L S S - EEY o GO T EEML
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LOAD
LOAD
IF F
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LOAD CONSTHNT @
B EXCHAMGE CLM31
B -> CLM5]
C+ 1 ->0CLs8]
SHIFT RIGHT CIMS]
C+ 1 -5 Clx]
IF ALS] >= 1

THEN GO TO CLXZ
IF Al XS] >= 1

INITH

THEN GO TO INIT1
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SHIFT RIGHT ALW]
SHIFT RIGHT ALW1
SHIFT RIGHT ALW]
SHIFT RIGHT ALW]
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CARRYZ:

TEST
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3 ->P
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THEN GO TO EXIT
GO TO WATL
If S& # 1
THENM GO 'TO STOF
CLEAR STATUS ‘
GO TO DEL1S
B EXCHANGE CLUW1]
8 -C-1->CLX]
B EXCHANGE CLW]
IF S& # 1
THEN GO TO EEXZ2
GO TO 3TOP
12 -+ P
IF ALWDY >= 1
THEW GO T QUTS
11 -> P
RETURH
IF AtP]1 >= 1
THEN GO TO oUTz2

SHIFT LEFT ALWR]
SHIFT LEFT ALWR]
SHIFT LEFT ACW3]
SHIFT LEFT ALW]
A+ 1 -> AlK]
iz -> F
SHIFT LEFT aiM]
IF ALFPD >= 1

THEH GO TO OUTZ2
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DISPLAY OFF

GO TO OUTY

GO TO TEST

C -> DATH

A EXCHAMGE CLW1]
1 - P

A+ 1 -> AalWR]
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289 L13321: 111, 1,111, R EXCHANGE CCHW)
210 L13322: D © DA 11 - L3140 GO TO STOP
211 L13323. ....1..1., WATR o -> SB
212 L13324. ..., 1.1, IF S0 #% 1
213 L13325. 11.11.1.11 ~-> L3332 THEN GO TO CLK1
214 L13326; 1....1.1%., IF S8 # 1
215 L13327:.  111....111 => L2341 THEN GO TO WATS
216 L1333, .11t 01, 1 -> §7
217 L1233t ... .. 111 -> L3801 CLK2 . GO TO WATE
218 L13332. 1...... 1.. CLK1L . 1 -> s8 ‘
219  L13333. 111....111 -> L3341 WAT9 . GO TO WATS
220 L13334: 1.1...11.. LDOP « 18 -3 P
221 L13335: ..... 111, . OVYER P-1->P
222  L13336. 1...1.11.. IFP &8
223 L13337.  11.111.111 =-» L3335 00PS THEN GO TO OVER
224  L13340. ....... 111 -> L3eet WAT? GO TO WATE
225  L13341. 111..... 11 -> L3348 WATE . GO TO WAT?
226  L13342. .1...1.11. . INIT2 : SHIFT LEFT ALMS)
227  L13343. 11.11.1.1. A -1 -% ALXD
228  L13344: . .11.11111 =-> L30&7 IF HO CARRY GO TOD CLX3
229  L13345. .1.1.1..11 =-> L3124 GO TO OKDP
230 L13346. 1..111.11. INIT3 . IF RIMS] »= 1
231 - L1E347:  111.1..111 -3 L3351 THEN GO TO INIT1
232 L1335 . .111...11 =-> L3@ve . G0 TO CLX
233 L1351 1.11.1.11 INITH SHIFT RIGHT ALMS]
234 L13352. t1111.1.1. A+ 1 -> Aarx]
23%  L173%3. 111..11.11 ~> L2346 IF ND CARRY GO TO INITZ
236  L13354. .1.1.1..11 =-> L3124 G0 TO OKDP
23¥7  L133S5. 1. ..11.1 san8e  IN DELAYED SELECT GROUP @
238 L13s%6. ...1....11 =-> L3020 GO TO 2829
239 L13357: .......... i NO OPERATION
240  L1376@. 11111....1 => L337@ NOCARY: JSE TSTELK
241 L13361. .. .11..111 => L33l GO TO DEL18
242 L1362, . .1, .11, .. TWoi LOAD CONSTANT 2
243 L1362, 11, .1..111 => L3311 GO TO PROC .
244 L1264, .. .1 11, . OMEL LOAD COHSTANT 1
245 L133€5.  11..1..111 -> L3311 GO TD PROC
246 L1X366. ... .. 11. .. ZER1 LOAD COMSTANT O
K 3l AT 311 = L33 GO TO EROC
[ A B THIGLY. % —-» P )
1.1t .1, IF APl o=
111141113 =3 L3376 THEH 0 To SEE
1...1 . .1 QL IHT £ ENCHOMGE mrid
R U Iy : B ~> QIP3
R R SEEL FETUMH
U DA SEE A~ BIF]I
T11911 111 -3 L3aEv G TO LECL

I claim: 45

1. A programmable calculator having a program
mode and a run mode comprising:
input means having keys for generating keycodes
corresponding to numeric data and instruction
legends denoting operations to be performed by
the calculator; '

output display means coupled to the computing unit
for displaying the results of operations performed
by the calculator when the calculator is in the run
mode and for displaying a key code corresponding
to an actuated key and a number corresponding to
a program line number when the calculator is in the
program mode.

a first memory unit coupled to the input means for 2. A programmable calculator as in claim 1 wherein
storing generated k‘?YCOd?SQ the selected information corresponds to a branch in-

a second memory unit having stored microinstruc- 55 Struction to a location corresponding to a selected
tions and being coupled to the input means; program line number.

a computing unit coupled to the input means and the 3. A programmable calculator as in claim 2 wherein
first and second memory units for performing oper- the selepctefi program line number is the program line

ations employing microinstructions stored in the . :
second memory unit in response to keycodes from number corresponding to the first line of a program.

the input means and the first memory unit when the % 4. A programmable calculator as in claim 3 wherein
calculator is in the run mode and for storing key-  the computing unit in response to the calculator being
codes from the input means at data locations corre- turned on stores at said selected program line number
sponding to program line numbers in the first mem- information causing the calculator to stop performing
ory unit when the calculator is in the program operations, the calculator being in thc? run mode .and
mode and being responsive to the calculator being 8 the computing unit performing a plurality of operations
turned on for storing selected information at all defined by and in a sequence determined by keycodes
locations corresponding to program line numbers stored in the first memory unit at locations correspond-
in the first memory unit; and ing to line numbers.

50
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5. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the run mode for causing the computing unit to per-
form a plurality of operations defined by and in a se-
quence determined by generated keycodes stored in
‘the first memory unit at locations corresponding to
program line numbers, said generated keycodes having
been stored in the first memory with the calculator
being in the program mode.

6. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the run mode for causing the computing unit to stop
performing operations in response to key codes stored
in the first memory unit, said keycodes having been
stored in the first memory with the calculator being in
the program mode.

7. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the program mode for causing the computing unit to
access generated keycodes at a line number corre-
sponding to a next following line number and for caus-
ing the output display means to display said next fol-
lowing line number and the keycode stored thereat.

8. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the program mode for causing the computing unit to
access a data location within the first memory corre-
sponding to a next following line number and storing at
said data location the keycode associated with said key.

9. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the program mode for causing the computing unit to
access a keycode at a line number corresponding to a
next preceding line number and for causing the output
display means to display said next preceding line num-
ber and the key code stored thereat.

10.-A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the run mode for causing the computing unit to access
a data location within the first memory where a line
number is stored and causing the computing unit to
replace said line number with a new line number in
response to actuation of at least one key corresponding
to the new line number.

11. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the program mode for causing the computing unit to
access a location within the first memory, said location

10
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being determined by further actuation of at least one of 50

said keys corresponding to a branch instruction desti-
nation line number.

12. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the program mode for causing the computing unit to
access encoded information at a data location within
the first memory corresponding to a next line number
only if a condition corresponding to the actuated key is
satisfied.
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13.'A calculator comprising:

an input unit having a plurality of keys;

an encoder unit coupled to the input unit for generat-
ing a keycode corresponding to the actuated key;

a first memory unit coupled to the encoder unit for
storing keycodes;

a second memory unit having stored microinstruc-
tions and being coupled to the encoder unit;

a computing unit, coupled to the encoder unit and
the first and second memory units for performing
operations employing microinstructions stored in
the second memory unit in response to keycodes
from the encoder unit and the first memory unit;
and ‘

output display means coupled to the computing unit
for displaying the results of operations performed
by the calculator in a first display format and for
automatically altering the display format in re-
sponse to a selected display condition to a second
display format.

14. A calculator as in claim 13 wherein the first dis-
play format is a fixed decimal display format.

15. A calculator as in claim 14 wherein the fixed
decimal display is determined by actuation of one of
said plurality of keys followed by actuation of one of
said plurality of keys corresponding to the number of
digits to be displayed.

16. A calculator as in claim 13 wherein the second
display format is a scientific notation format.

17. A calculator as in claim 13 wherein the second
format is a flashing display.

18. A calculator as in claim 17 wherein the selected
condition is an attempted illegal operation.

19. A calculator as in claim 13 wherein the selected
display condition is a number to be displayed which is
too large in magnitude for the first display format.

20, A calculator as in claim 13 wherein the selected
display condition is a number to be displayed which is
too small in magnitude for the first display format.

21. A programmable calculator comprising:

an input unit having a plurality of keys;

an encoder unit coupled to the input unit for generat-
ing a keycode corresponding to an actuated key;

a first memory unit coupled to-the encoder unit for
storing keycodes;

a second memory unit having stored microinstruc-
tions and being coupled to the encoder unit;

a computing unit, coupled to the encoder unit and
the first and second memory units for performing
operations employing microinstructions stored in
the second memory unit in response to keycodes
from the encoder unit and the first memory unit
and for storing keycodes from the encoder unit
corresponding to a branch instruction at a data
location corresponding to a single program line
number in the first memory unit; and

output display means for displaying the results of

operations performed by the calculator.
* * * * L]



