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The TSC 6800 Mnemonic Assembler was written for maximum flexibility
making it usable to owners of RAM-only systems as well as disk system
owners. As always, flexibility adds complexity and therefore the user
is advised to read the following application notes thoroughly before trying
to use this program.

It is assumed that the user is familiar with assembly language and,
in particular, the mnemonics of the M68@@ assembly language. Those who
are not are referred to the '"M68@@ Microprocessor Programming Manual'' or
the '""M68@@# Programming Reference Manual,' both available from your
Motorola distributor.

The source language (input) for the TSC 688@ Mnemonic Assembler con-
sists of a subset of the 7-bit ASCI| (American Standard Code for Information
Interchange, 1968) character set. Special meaning is attached to many of
these characters as will be described later. |In all cases the parity bit
(most significant bit) of each character must be #. This restriction, of
course, does not apply to line numbers, if present.

Each line of source for the assembler consists of any number of bytes
(possibly none) preceeding the first character of the source statement,
followed by the source statement, followed by a carriage return (hex @D).
The source statement consists of up to four 'fields' which are free format.

From left to right, the four fields are label , operator (mnemonic),



operand,

and comment. There must be at least one space between each of

these fields. Further restrictions and options for each of these fields

are:

label field

1)
2)

3)
)

5)

operator

The label must begin in the first column and must be unique.
Labels consist of letters (A-Z) and numerals (£-9).

Every label must begin with a letter (A-Z).

Only the first 6 characters of any label are significant, the
rest are ignored.

The label field may be the only field present.

field

1)

2)

The operator is 3 alphabetic characters (A-Z) which must be
followed by a space. The exception to this is number 2, below.
Mnemonics such as LDA A and AND B may be written as LDAA and ANDB,
respectively. In this case fourth character must be followed by

a space.

operand field

1)

2)

3)

The operand field may consist of an addressing mode indicator and
an expression or just an expression,

The addressing mode indicator is either a # (Pound sign) followed
by an expression for immediate addression or an expression followed
by ,X for indexed addression. (Expressions defined later.)

An operand may or may not be required depending on the addressing

mode.



comment field

1) The comment field is optional

2) Comments may contain any character from SPACE ($29) to DEL (S7F).

Expressions

Expressions consist of combinations of numbers and symbols seperated
by one of the four arithmetic operators +, -, *, /. The arithmetic is
done with 16 bit integer operands and truncated as necessary. 8 bit results
are taken from the least significant 8 bits. Unary (+) and (-) are allowed.

Expressions must not contain spaces.

Numbers

Numbers are groupings of the numerals #-9 and possibly letters pre-
fixed or postfixed by a base indicator. Possible base indicators are shown
below. The ASCII| base allows a single ASCI| character ($20-$5F) to be

used as an operand when preceeded by a single quote.

Base Prefix Postfix Comment
Decimal none none decimal assumed
Binary % B @, 1 allowed
Octal @ 0 or Q @-7 allowed
Hexadecimal $ H #-9, A-F allowed
ASCI | ! not allowed ASCI | equivalence
Symbols

Symbols are groupings of letters and numerals the first 6 of which are
significant and the first of which must be a letter. The single character

* is a special symbol whose value is the current value of the program counter

(Pc).



Evaluation of Symbols and Expressions

Since this is a two pass assembler all symbols must be resolved in the

two passes. Therefore, only one level of forward referencing is allowed.

Assembler Directives

In addition to the 72 M68@@ mnemonics this assembler supports 11
assembler directives or pseudo-ops. These pseudo-ops are listed below

along with a brief description. More detailed descriptions follow.

FCC form constant character
FCB form constant byte
FDB form double byte
SPC insert spaces in output listing
OPT activate or deactivate assembler options
PAG skip to next page of output
ORG define new origin (PC)
EQU assign value to symbol
END, MON signal end of source program
NAM, TTL specify name or title
RMB reserve memory bytes

FCC
The function of FCC is to create character strings for messages or
tables. The character string 'text' is broken down to ASCI|, one character

per byte. The two allowable formats are shown below:

label FCC count, text

or

label FccC del imiter text same delimiter



where count is any legal expression. In the case where a number is used as
a delimiter the first character of text must not be a comma. The character

limit of any single FCC statement is 255. The use of label is optional.

FCB

The FCB pseudo-op causes an expression to be evaluated and the re-

sultant 8 bits placed in memory. Usage is shown below:
label FCB expression 1, expression 2,...,expression N

Each expression is seperated by a comman with a maximum of 255 expressions

per FCB statement. The label is optional.

FDB
The function of the FDB directive is identical to FCB except 16 bit
quantities are assembled, i.e., two bytes generated for each expression.

The required format is shown below:
label FDB expression 1, expression 2,...,expression N

where the label is optional. The maximum number of expressions is 127.

SPC
The SPC operator causes the specified number of spaces to be inserted

in the output listing. The format is shown below.
SPC expression

Notice that no label is allowed. |If 'expression' evaluates to zero one
space is inserted. The operator SPC itself does not appear in the output
listing. |f PAGE mode is selected SPC will not cause spacing past the top

of the next page.



The directive OPT is used to activate or deactivate the assembler

options. The format is shown below. Notice that no label is allowed and

no code is generated.

OPT option 1, option 2,...,option N

The allowable options are:

SYM
NOS

GEN
NOG

LIS
NOL

PAG
NOP

MEM
NOM

TAP
NOT

print sorted symbol table after the listing (detault)
do not print the symbol table

print all code generated by FCB, FDB, and FCC (default)
print only one line for each FCB, FDB, or FCC

print the assembled source listing (default)

suppress the printing of the source listing

enable page formatting and numbering

disable page mode (default)

enable storing of object code in memory

disable storing of object code in memory (default)

enable the production of MIKBUG object tape
disable the production of MIKBUG object tape (default)

If contradicting options appear the last one appearing takes precedence.

options take effect simultaneously at the beginning of pass 2.

All

The default

options specified take effect unless the user specifies a particular option.

Only the first 3 characters of an option name are significant and multiple

options are seperated by a comma.

options will be explained later.

Some of the consequences and uses of the



PAG
The PAG operator, if the PAG option is on, causes a page eject and
subsequently causes the title (if any) and page number to be printed at
the top of the next page. No label is allowed and no code is produced.
Notice that the first page of any listing is page # and no title is printed
on that page. The PAG operator itself will not appear in the listing.
The usual procedure is to have all the options and the title declaration

followed by a PAG be the first statements in a program.

ORG
The ORG operator, whose format is shown below, causes a new origin

address (PC) for the code following.
ORG expression

Mo label is allowed and no code is produced. Ifno ORG appears an origin

of #@PF is assumed.

EQU
EQU is used to equate a symbol to an expression as shown below. A
label is required and no code is generated. Only one level of forward

referencing 1is allowed and the equate must not be recursive.

label EQU expression

No code is produced by EQU.

END or MON

These operators signal the assembler that the end of the source input

has occurred. No label is allowed and no code is generated.



NAM or TTL

These operators are used to assign a title to be printed at the top
of all pages (other than page #) if the PAG option is on. If the PAG
option is off this operator has no effect. The format, as shown below

allows up to 32 characters in the title. No label is allowed

TTL text for the title

and no code is generated. |f more than one TTL or NAM operator appears

the last one ''executed'' will be printed on the next page.

RMB
This operator causes the assembler to reserve memory for data storage.
No code is produced and therefore the contents of those memory locations

are undefined at run time. The label is optional as shown below
label RMB expression

where 'expression' is a 16 bit quantity.

%% Description of assembler operation

Pass 1 - PASONE ($038B1)

Pass | is used to build the symbol table which is used to resolve
forward references. Nothing is printed unless the error limit is exceeded
(85). Pass 1 must be run before PASS 2 and again before PASS 3.

Pass 2 - PASTWO ($03D9)

During pass 2 several things may happen.

1) If the LIST option is on, the assembled source listing is printed with

error messages, if any.



2) If the LIST option is off only offending source lines and their
corresponding error messages are printed.

3) If the TAPE option is on, a MIKBUG formatted object record is outputted
(through a different control point than the source listing).

4) If the MEMORY option Is on, object code is placed in memory in the

following form:
COUNT ADDRESS DATA ... DATA COUNT ADDRESS DATA ... DATA TERM

where ADDRESS is the destination address of the first data following
COUNT Is a 16 bit byte count indicating how many data bytes
follow
DATA is the actual data

TERM is the record terminator (a COUNT of #@66)

When a count of @@@P occurs this signifies the end of the program.
5) If the SYMBOL option is on, a sorted symbol table will be printed after

the assembly listing (if any). Pass 1 must be run before PASS 2.

Pass 3 - PASTHR ($05BB)

Pass 3 is used when the user does not have a ''punch'' device, on which
to save the MIKBUG formatted records, which operates independently from the
list device. Pass 3 Is identical in operation to pass 2 except that NOSYM,
NOLIST, NOMEM and TAPE options are forced and error messages are suppressed.

Pass 1 must be run before PASS 3, PASS 2 and PASS 3 are independent.

Inftialization

There exists in the assembler an initialization routine for each of
the passes which must be run once before that pass In run. These are

called P1INIT, P2INIT, and P3INIT for passes 1, 2, and 3, respectively.
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Adapting to Your System

Due to the inherent flexibility of this assembler it is necessary
that each user customize it to fit the particular system. This involves
very few changes and can be made by any individual familiar with 6R00

assembly language. Each point to be adapted is explained below.

Qutput Character Routine

The address at $0321 must be changed to that of your Output
Character routine. This routine must print the ASCII| character In
the A register whose parity bit (most significant bit) Is zero. The
B and X registers must not be altered. |f you have a printer or a
disk you will likely want to specify the address of a program which

handles these peripherals as well as the control terminal.

Tape Output Character Routine

The address at $0324 must be changed to that of your tape punch
(or tape record) routine. It is through this control point that the
MIKBUG formatted object code is outputted. [f you do not have a
seperate punch or record device this address may be the same as the

Output Character routine address, i.e., tape device same as list device.

Tape Control Characters

There are provisions at $04C0 and $04Ch4 for four control characters
to activate and deactivate, respectively, vyour punch or record device.
Simply place the appropriate control characters for your device in each
of the strings. If you desire to send less than the four characters,
change the byte at $S04B3 to the appropriate value (even #). This

will, of course, affect both turn on and turn off simultaneously.



Tape Control Delay

The byte at $04C9 controls the number of half-seconds (IMHz clock)
of delay between tape turn on and data and also between data and
tape turn off. The delay is set now to 2 seconds. |If you don't

need delay at all set the byte to @f.

Page Control
Page Eject
The four bytes at $11D1 are provided for the user to insert the
necessary control characters to cause the printer to form feed,
i.e., eject to the top of the next page. If you need only 1
character, simply place the @4 after that character in the string.

The control character is currently set to $#A (line feed).

Top Margin Control
The byte at $1143 controls the number of lines from the form

feed position to the title and page number line (can be #).

Page Length Control

The byte at $07C5 controls the number of lines to be printed
on each page before the form feed is issued. This count includes
the top margin and the title line and should be larger than

(top margin + 1).

The user may want to alter other features such as the number of columns
printed in the symbol table, etc. Most modifications of this type

will be needed by only a few users and therefore will not be elaborated
upon here. These users are encouraged to study the code to facilitate

making the desired modifications.
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Controller Routine

The routine MAIN ($30¢) is an example of how to use the assembler
subroutines. |t assumes the user has no independent punch device
and therefore must run PASS 3 in order to output the object code.
Also, MAIN assumes the source program resides entirely In RAM and
that the necessary pointers (to be described) are set.

Disk users will, of course, want to write their own MAIN
routine which will bring in each section of source code and run
PASS 1 on each, then bring in each section again and run PASS 2,
similarly for PASS 3. Naturally, the initiatization routine for
each pass need be run only once before each series of passes of the
same type. Be reminded that PASS 1 needs to be run before PASS 2
and again before PASS 3. This procedure will allow assembly of
files too large to reside entirely in RAM.

One note of caution: the END operator is not strictly necessary
at the end of a program as the pass in effect will terminate at
the end of the source area. However, if you are generating object
code, only an END statement will flush the code buffer or fix the
memory count. Likewise, only an END operator will cause the symbol
table to be printed (i1f SYM is on). The byte ENDFLG ($0058 ) will
be set ($FF) if the END operator occurs, which can be detected by

your MAIN routine.

Assembler Data Pointers

Before calling any assembler routines the user must set several pointers
to data areas. This feature allows much flexibility but restrictions which
apply to each pointer are outlined below. No assembler routines modify

these pointers.



LBLBEG - $@pLg

LBLEND - 5@@42

These are the pointers to the area which will be used for the label
table (symbol table). Each entry (symbol) in the table requires 8 bytes.
A large table will result in the Put Label and Find Label routines running
faster but the Shell (sort) routine will run slower. A small table will
have the opposite effect. Of course, the table needs to be large enough
to accomodate the number of symbols in your program. A reasonable formula

for determining the size necessary is:
SIZE =N *# 8 * 2 = N * 16 bytes

where N is an estimate of the number of symbols expected. When the table
is full an error message will be inserted in the listing. (The table may
not be completely full due to the algorithm used for creating the table -
hashing, or scatter storage.)

If you want a 1K symbol table (a recommended minimum, enough for
60-80 labels) you might set LBLBEG to $2@@@ and LBLEND to $23FF. Notlice

that the pointers do point to the actual beginning and end of the table.

SRCBEG - $@@hk
SRCEND - $@@L6

These two pointers indicate the beginning and end of the section of
source code to be assembled, which may be as small as one line of source.
SRCEND must point to the carriage return ($8D) of the last line of the

source section to be assembled.

LINBYT - $@@48



Al though not actually a pointer LINBYT is related to the source pointers.
It tells the assembler how many bytes to ignore from carriage return of
the previous line (or SRCBEG) before actually processing text. This allows
direct output of text editors to be assembled without removing the preceeding

line numbers. If you have no line number bytes, set LINBYT to f.
MEMPTR - $#849

This pointer tells the assembler where in memory, if the MEMORY option is
on, to put the assembled object code. Recall that four extra bytes

(address and count) are required for each contiguous block of code.

Error Messages

This assembler supports 12 error messages which are printed after
the offending line. The error messages announce violations of any of the
restrictions set forth in this manual and are, therefore, self-explanatory.
Additionally, the byte 'ERRORS' (cleared by PTINIT) will be set if any

errors have occurred in any of the passes.

Note: The ASCII| characters #@ - $@C, SPE - S$1F, and $88 - $8F, inclusively
are explicitly prohibited from being In any area of the source program with
the exception of the bytes which are skipped by the assembler (1ine number

bytes). Their existence will cause undefined results. The remaining ASCII

characters may appear subject to all of the foregoing restrictions.

Additional Feature

This assembler supports 2 extra mnemonics namely BHS and BLO which
are the logical equivalents of BCC and BCS respectively. However, Branch

if Higher or Same and Branch if Lower are much easier to remember and use.
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Final Note

Please be reminded, when using the MEMORY option, that in most cases
the object code will not be put in memory where it can be executed. It

Is up to the user to write the simple routine necessary to move the code

to its proper executable location.

Important: The address at $031C s the address to which control returns

when the assembly is complete. This should be modified to suit your needs.

#kdk USING THE TSC EDITOR s

The TSC Text Editing System and the TSC Mnemonic Assembler have not
been written to be used co-resident. It is possible to use them one
after the other without reloading the source. Following is the
procedure to be used:

1. Load the editor but before running, change BEGPNT (location $0359)
presently $1492 to $1600. This moves the starting location of the
text. Put a $@D at location S15FF.

. Run the editor and create your file.

3. When finished, exit the editor and write down the contents of

a.) FILBEG ($0097- 0098) Shows the source beginning.
b.) FILEND ($0099-009A) Shows one past the source end.
4. Load the assembler but before running be sure to set all pointers.
a.) Symbol Table limits ($0040-0043)
b.) Source beginning ($0044-0045) contents of edit FILBEG
c.) Source ending ($0046-0047) '‘contents-1'"" of edit FILEND
%k Be sure to subtract one from FILEND !!
d.) Skip count (50048) Set this to 03 (3 line no. in editor)
e.) Memory pointer ($0049) Set if used.
5. Run the assembler.

]
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TSC 6800 ASSEMBLER SYSTEM V1.4 FAGE 1
LOCN EB1 B2 R3

TSC 6800 ASSEMELER SYSTEM

COFYRIGHT 1977 (C) RY

TECHNICAL SYSTEMS CONSULTANTSy INC.

FO BOX 2574
WEST LAFAYETTEy INDIANA 47906

36 3 3€ I ;K Ik 3¢ ¢ ¥ ¢

INSTRUCTION TYFES

TYFE 1 INHERENT

TYFE 2 RELATIVE

TYFE 3 INDEXEDy EXTENDED Os1

TYFE 4 DIRECT » INDEXED y EXTENDED Oyls2

TYFE G IMMEDIATEyDIRECT y INDEXEDy EXTENDED Or1+2+3
TYFE 6 INHERENT (AyR) y INDEXEDyEXTENDED Or1y2y3
TYFE 7 INHERENT (AyR) Oy1

TYFE 8 Fce

TYFE 9 FCR

TYFE 10 FIE

TYFE 11 SFC

TYFE 12 OFT

TYFE 13 FAG

TYFE 14 ORG

TYFE 13 EQU

TYFE 16 ENITy MON

TYFE 17 NAMy TTL

TYFE 18 RME

ERROR TYFES

SYMEROL. TARLE FULL

UNDEFINED SYMROL

MULTIFLY DEFINED SYMBOL
UNRECOGNIZARLE MNEMONIC

ILLEGAL CHARACTER IN LAREL

ILLEGAL CHARACTER IN OFERAND
RELATIVE RRANCH TOO LONG

SYNTAX ERROR

ILLEGAL INDEX VARIAERLE

ILLEGAL CHARACTER FOR SFECIFIED BASE
ILLEGAL OFTION SWITCH

TOO MANY OFERANDS IN DATA STATEMENT

= OCAOANTUDHUKN-T

I I 6 W W W W W AW AW I I W ;W I W H I W I} ;AWK I I I I A MW I I MW I I X W M N R
-

STORAGE
ORG $40

X
0040 LELREG RME
0042 LELEND RME

kR



TSC 6800 ASSEMELER SYSTEM V1.4

LOCN Bl B2
0044
0044
0048
0049
004K
004D
004F
0055
0056
0057
0058
0059
005A
005R
oosc
005N
005E
005F
0060
0061
0062
0063
0064
0065
0067
00469
006R
0osn
006F
0071
0073
0075
0077
0079
0071
oo7n
007E
007F
0080
0081
0082
0083
0084
0085
0087
0089
008K
oosn
008F
00720
0091
0094
0096
0098
009A

B3

SRCEEG
SRCENI
LINRYT
MEMORJ
FC
SRCFTR
LAREL
FRFLG
ERRFLG
MATFL.G
ENDFLG
FCFLAG
DATFLG
FCCFLG
EJFLG
F3FLG
FRTFL.G
FAGFLG
LEBLMEK
CREUM
ORJINT
OFN
TERM
XSAVE
SFSAVE
XTEMF
XTEMF1
XTEMP2
XTEMF3
XTEMF4
XTEMFS
L. TEMF
QTEMP3
QTEMP2
QTEMF
TEMF
OFCODE
0F1
oF2
F2ERRL
FR2ERRS
FRERR3
LSTERR
ERRFTR
BYTFTR
OBJFTR
MEMFTR
LINFTR
FASS
OFCNT
RNIIM
OFTFTR
OFNFTR
SAVFTR
MCOUNT

RME
RME
FME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RMR
RME
RME
RME
RME
RME
RMI
RMR
FME
RME
RME
RME
RMIE
RME
RME
RMR
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME
RME

FI PRI RI RI PSR b 4t b b e b ek el b b ek b b b e e O PRI BRI R = BRI

MMMNROLPE RN A Mo = e = BRI R RIR N

FAGE



TSC 6800 ASSEMELER SYSTEM V1.4

LOCN Bl B2

009C
009k
00A0
00A2
00A4
00AS
00A6
00A7
00AB
00AY
00AA
00AR
00AC
00AE
00AF
00RO
00E1
00RB2
00RB3
00E4
00Cé

0100
0200

0300
0303
0306
0309
o30C
030F
0312
0315
0318

031K
031E
0320
0323

0036
000A

8E
B
BRI
BI
BI
BD

BD
ED

7E
86
7E
7E

86

AO
03
03
03
03
03
03
03
05

EO
20
E1l
E1l

FF

B3

7F
26
B1
6F
ne
26
El
6F
BE

no

01
i

LSTFCM RME 2
LASTFC RME P4
OBJANR RMRE 2
LASTM RME 2
HASHCT RMR 1
ERRCNT RME i
BYTCNT RME 1
BUFCNT RMRE 1
LINCNT RME 1
ERRORS RME 1
GAF RME 1
MOLFY RME 1
FAGENDO RMRE 2
LIST RME 1
SYMEOL RMR 1
GENER RME 1
FAGER RME 1
TAFE RME 1
MEMORY RMR 1
OBRJBUF RMR 18
TITLE RM® g, 1.
%
*
X
LINES EQU 4
EJCHR EQL $0A
¥
X

ORG $100
ERRSTK RMR 256
BRYTSTK RME 2896
X
X

FAGE 3

MAIN LG #6A07F SET STACK X3¥0KXKKKKKKKkKX

JER FLINIT
JER FASONE
JER F2INIT
JBR FASTWO
JOR FLINIT
JER FASONE
JSR F3INIT
JER FASTHR

X
¥ EXTERNAL LINKAGES
MON JMF $E0LO RETURN TO MONITOR

ouTs LA A #°
OUTCH JMF $E1D

TAFOUT  JUMF $ELDL
X

X

X

XX FLINIT

¥ PASS 1 INITIALIZATION., MUST BE
X RUN BEFORE A SERIES OF FASS 1 RUNS.
FLINIT LDA A #$FF

FROGRAM



TSC 6800

LOCN
0328
0324
032C
032E
0330
0331
0333
0334
0336
0338
033A
033C
033E
0340
0342
0344
0346
0348
034A
0340
034F
0351
0353
0354
0356
0358
035k
0350
035F
0360
0363
0365
0367
0369
0360C
036E

036F
0371
0373
0375
0378
037A
037D
037F
0382
0384
0386
0387
0389
038H

B1
97
97
97
97
40
97
4F
97
97
97
97
97
97
97
97
97
86
97
CE
3
DE
6F
08
9C
24
CE
86
A7
08
ac
26
86
A7
CE
nF
39

86
97
97
CE
oF
CE
IF
CE
DF
OF
4F
97
97
97

ASSEMBLER SYSTEM V1.4

LIST
GENER
SYMREROL
FCFLAG

LINCNT

FAGER
FAGENO
FAGENQ+1
ERRCNT
ERRFLG
TAFE
MEMORY
ENDFLG
ERRORS
#$7F
LELMSK
FERRSTK
ERRFTR
LEBL.REG
Oy X

LELEND
CLRLEL
#¥TITLE
*’

Qv X

#TITLE+32
SETTL

#4

OrX

#0O

FC

¥ FASS 2 INITIALIZATION.
¥ BEFORE A SERIES OF FASS 2 RUNS.

B2 B3
AE STA A
BO STA A
AF STA A
59 STA A
NEG A
AB STA A
CLR A
E1 STA A
AC STA A
Al STA A
AS STA A
56 STA A
B2 STA A
B3 STA A
58 STA A
A9 STA A
7F LDA A
60 STA A
01 00 LDX
85 8TX
40 LDX
00 CLRLEL CLR
INX
42 CPX
F9 ENE
00 Cé LIX
20 LDA A
00 SETTL  STA A
INX
00 Eé CFX
Fg ENE
04 LDA A
00 STA A
00 00 LIX
4R 8TX
RTS
b 4
X
XX PRINIT
FF FRINIT LDA A
62 STA A
50 STA A
01 00 LI
85 8TX
00 00 LIX
AR STX
FF FF LIX
9C GTX
9E STX
CLR A
A7 STA A
9A STA A
YR STA A

F4$FF
OBJINT
F3FL.G
#ERRSTK
ERRFTR
0

FC
FEFFFF
LETFCM
LASTFC

BUFCNT
MCOUNT
MCOUNT+1

FAGE

INITIALIZE COUNT

SET ‘0FF’ OFTIONS

SET COUNT
CLEAR FLAG

CLR FLAG

SET MASK

SET FOINTER

GET LAREL TABLE START
SET WHOLE TABLE TO 0O

CHECK DONE
LOOF TILL DONE

CHECK ALL DONE
G0 FINISH

SET EOT

SET FC TO O

MUST BE RUN

SET TOGGLE
SET NOT FASS 3
INITIALIZE ERROR FTR

INITIALIZE FC

SET ORJECT FC’S



TEC 4800 ASHEMEBLER SYSTEM V1.4
LLOCN Bl BZ B3
0380 97 U6 8TA A ENDFLG
038F CE 00 B4 LK FORJBUF
0392 NF 89 5TX OBJFTR
0394 DNE 49 L.IX MEMOR.
0396 DF 8R 8TX MEMF TR
0398 DF A2 HTX LAGSTM
039A DE 40 LIX LBLEEG
039C A6 00 SETRIT LDA A 0O¢X
039E 27 04 BEQ NOLAE
03A0 8A 80 ORA A #$80
03A2 A7 00 STAH A 09X
03n4 C6 08 NOL.AR LA k48
03A46 08 ADVFTR  INX
0347 90 42 CHX LELEND
03A9 27 08 BEQ F2TN3
03AER 5HA DEC B
03AC 26 FB BNE ANVFTR
03AE 20 EC ERA SETRIT
Q03RO 39 F2IN3 RTS

*

%

XX FIINLT

¥ FASS 3 INITIALLZATION

03 6F FIINLIT  EQU FEINIT

%

X

¥k FASONE

¥ FERFORMS ASSEMELY FASSH
03Bl 9F &7 FASONE  S5T8 SFSAVE
03B3 DE 44 L.IX SRCBEG
038G 09 INEX
03Bs6 7F 00 8F CLR FASS
0389 IIF 40 FASS] 5TX SRCFTR
O3RE BD OR 70 JER FARSE.
O3BE DF 6&F H5TX XTEMF3Z
Q3C0O0 96 4AF LDA A LAREL
03C2 27 03 REQ FASS11
03C4 EBRD 08 A2 JER FUTLEL
Q3C7 96 55 FASS11 LA A& FRFLG
03C9 26 03 BNE FAGEL12
03CE BD OC 44 JER FND222
O3CE DE 6F FAGSL2  LIDX XTEMF3
0300 96 58 .0 A ENDFLG
0302 26 04 BNE FASG13
0304 9C 46 CFX HRCEND
0306 26 E1 ENE FASSE1L
03ng 39 FAGSLE RTS

X

X

X

Xk FASTWO

¥ PERFORMS ASSEMELY FASS
0309 IDE 44 FAGTWO LDX HSROBEG
030E 09 IEX
03nc 86 01 LA A #401

FAGE

CLEAR FLAG
SET OBJECT FTR

SET MEMORY PTR
GET LABEL FTR
GET FIRST CHAR
IF 0y NO LAEREL
SET FLAG BIT
FUT BACK

SET COUNT

MOVE FTR

SEE IF DONE

SEE IF AT NEW FOSITION
GO SET NEXT FLAG

SAME A% FASS 2

1

SAVE SF
GET SOURCE
ANLJUST

SET FABSL
SAVE FTR
FARSE UF THE LINE
SAVE SOURCE FOINTER
GET FIRST CHAR OF LaAE.
IF NO LAREL

GO INSTALL LAREL

GET FROCESS FLAG

IF SETy FROCESS

GO GET OFERATOR

GET SOURCE FTR

FOINTER

CHECK DINE
IF NOTy LOOF

)
FOINT TO BEGIN. SOURCE
ADJUST

7]



TSC 6800 AGSEMBLER SYSTEM V1.4 FAGE

LOCN E1 R2 B3

03NE 97 8F 8TA A FASH SET FASS 2

03E0 DF 4D FASGEZ 8TX SRCFTR SAVE FOINTER

O03E2 DE 4R L.IrX FC

03E4 DF 6D 8TX XTEMFZ2 SAVE FC

03E46 DE 4D LIX SRCFTR GET FOINTER

03E8 BRI Ok 75 PASS2A JSKR FARSE GO FARSE THE LINE
03EER IF &F 5TX XTEMF3 SAVE FTR

Q3ED 96 4F LA A LABEL GET FIRST CHAR
O3EF 27 09 BEQ FASS2HE IF NOT THERE» SKIF
03F1 BN 09 05 JER FNDLEL LOCATE LAREL

03F4 A& 00 LIda A 0OsX GET FIRST CHAR
03F& 8B4 7F AN A& #$7F RESET EIT

03F8 A7 00 8TA A O#X FUT EACK

03Fa 926 G55 FASS2E  LDA A FRFLG GET FROCESS FLAG
03FC 26 03 ENE FAGH2X IF SETy DONT FROCESS
03FE ED 09 1F JER FNDOFT GET OFERATION

0401 96 90 FASE2X  LDA A OFCNT CHECK BYTE COUNT
0403 27 16 REQ FASG2C IF Oy SKIF

0405 96 5D LA A F3FLG CHECK FASS 3

0407 27 04 BEQ ORJGEN IF $0s GO GENERATE CODE
0409 96 R2 LId A  TAFE SEE IF TAFE ON
0408 27 07 REQ MEMGEN IF NOTy CHECK MEMORY
0400 BRI 14 89 ORJGEN JSR OrJCOD GO GENERATE CODE
0410 96 5D LA A F3FLG CHECK FASS3

0412 27 07 REQ FASS2C IF 80y SKIF MEMORY
0414 96 R3 MEMGEN L.IA A  MEMORY SEE IF MEMORY ON
0416 27 03 REQ FASS20 IF NOTs SKIF

0418 BD 15 77 JESR MEMCOD GO FUT IN MEMORY
041k 96 SI FASS2C LDA A F3FLG CHECK FASS3

041D 26 03 EBNE SHORT

041F 7E 04 A4 JMF NOERR4

0422 94 SE SHORT LA A FRTFLG SEE IF FRINT

0424 27 0D BEQ CHR2ER IF NOTs SKIF

0426 96 AE LA A LIST GET LIST FLAG

0428 27 09 RER CHK2ER SKIF IF NO LIST
0424 926 90 LG A OFCNT

0420 36 FSH A

042D EI 05 C1 JSR FRTINF GO FPRINT DATA

0430 32 FUL A

0431 27 20 STA A OFCNT RESTORE COUNT

0433 B6 FF CHRZER LIDA A #$FF

0435 927 56 8TA A ERRFLG SET FLAG

0437 946 AL CHRKERR LIIA A ERRCNT GET COUNT

0439 27 3A REQ NOERR IF Oy NO ERRORS
0438 DE 835 l.InX ERRFTR GET FOINTER

0430 EE 00 LIX 0sX GET ERR ADNDRESS
043F 9C 4D CFX SRCFTR CHECK IF HERE

0441 26 32 BNE NOERR IF NOTs NO ERROR
0443 96 AE LDA A LIST GET LIST FLAG

0445 26 06 HENE GETERR IF LIST ONy SOURCE FRINTED
0447 EBD 05 FF JSR FRTDAT FRINT DATA

044A EI 06 42 JSR FRTSRC GO FRINT SOURCE TOO
0440 DE 85 GETERR L.DX ERRFTR GET ERROR FTR

044F 7A 00 AD nEC ERROCNT COUNT ONE DOWN

0452 E& 02 LA B 24X GET TYFE



TSC 46800

LOCN
0454
0456
0458
0454
0450
045F
0461
04464
0466
0468
046K
0440
04461
0446E
0470
0473
0475
0478
047A
047R
0470
047F
0481
0483
0485
0487
0489
0480
048F
0491
0493
0496
0498
0499
0494
049k
0491
049F
04a1
04A4
04A6
04a8
04AA
04A0
044K
04E1

04R2
0414
04B6
04R8
O4RE
04EC

E1
27
1
26
7F
In1
26
7F
ni
26
ZF
08
08
08
0
B
20
CE
8é
36
IF
Eé
27
Qb
27
P64
26
EI
EI
IE
Eé
K1
InE
08
32
40
26
P64
26
EIN
DE
P6
26
PC
27
7E
39

Cé
27
A
ED
08
9A

ASSEMBLER SYSTEM V1.4
B2 B3
15 BEQ
81 CMF R
03 BNE
00 81 CLR
82 CHK2 CMF R
03 ENE
00 82 CLR
83 CHK3 CMF R
03 BNE
00 83 CLR
GETER2 INX
INX
INX
a5 8TX
06 51 JER
c2 BRA
00 81 NOERR LIX
03 LOA A
CERR FSH A
77 STX
00 LA R
15 BEQ
56 LA A
(o] REQ
Ak LA A
06 BNE
05 FF JSR
06 42 JER
77 FRT2ER LDX
00 LoAa R
06 51 JSR
77 CNXT LI X
ITNX
FUL A
NEC A
on BNE
5F NOERRZ  LIDA A
03 BNE
11 31 JER
&F NOERR4  LIX
58 LA A
20 ENE
46 CFX
03 REQ
03 EO JMF

04
09
00
03

F2DON RTS

X

Kk CONTRL

X OUTFUT TAFE

CONTRL  L.DA R
REQ

FCTRL LA A
JER
INX
DEC I

GETERZ
FRERRL
CHKZ2

F2ERR1
F2ERRZ
CHK3

FR2ERR2
F2ERR3
GETERZ2
F2ERR3

ERRFTR
FRTERR
CHKERR
FF2ERRL
#3

QATEMF3
Oy X
CNXT
ERRFLG
FRT2ER
LIST
FRTZER
FRTIOAT
FRTSRC
QTEMM3
O X
FRTERR
QATEMF3

GET COUNT

CERR
FAGFLG
NOERFR 4
EJECT
XTEMF3
ENDFLG
FIN
SRCENI
F2IION

FASHER

FAGE

CHECK SAME

STORE NEW FTR

GO INSERT ERROR MESSAGE
GO SEE IF MORE ERRORS
FOINT TO STORE

SET COUNT

SAVE COUNT

SAVE FLACE

GET ERROR

IF 0y GO NEXT

GET FLAG

CHECK L.IST ON

FRINT INFO
GET FOINTER
GET ERROR

GO FRINT MESG
GET FOINTER
FOINT NEXT

ONE DIONE
LOOF TILL DONE
CHECK FAGE FLAG

GET SOURCE FTR

CHECK 1F DONE

CONTROL CHARACTERS

P4
CONDON
Oy X
TAFOUT

SET 4 CHARS
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LOCN
04BN
Q4EF
0400
04C1
04C2
04AC3
04C4
04C5
04C4
04C?7

04C8
040CA
0A4ACC
04ACF
0410
0402
04n3
Q405

0404
0408
0404
o400
04E0Q
04E3
Q4ES
04E7
04EA
Q4ED
04EF
04F 1
04F 4
04F &
04F 9
O4F R
04FE
0500
0503
0505
0507
0509
0S0R
Q50N
0510
0512
0514
0516
0518

E1l
26
39
00
00
00
00
00
00
00
00

Gé
27
CE
09
26
]
26
39

?é
27
ED
ED
CE
?6
27
CE
ED
?6
27
EI
8é
BRI
86
ED
80
CE
80
96
27
P6
27
ED
LE
4F
6F
94
26

B2
F7

04
09
F4

FIn

F7

an
17
07
06
05
AP
03
08
07
B2
14
15
53
03
39
03
c8
04
Al
al
2E
B3
09
15
8R
00
01
AF
44

B3

FF

EA
39
49

4R
AR

F4

CONDON
TAFEON

TAFEOF

X

¥k DELAY

ENE
RTS
FCRE

FCR

¥ DELAY FOR

DELAY

XL.OOF
NECX

NELDON
X

b

X

X% FIN
X END
FIN

FRTMES
CHKTAF

LETREC

FIN2

SETO

FING

L.IA
REQ
L.IX
NEX
ENE
nEC
ENE
RTS

TAFE CONTROL

B

FCTRL

0y0v0y0

Oy0r0r0

#4
DELTON
#$FAFF
NEECX

X1.00F

FAGE

SET COUNTER

ASHSEMELY CLEAN UF

L.11A
EER
JSR
JER
L.IX
LA
REQR
L.IX
JBR
LA
BEEQR
JSR
LIA
JSR
LA
JGR
BSR
LIiX
BGR
I.I1A
BREQ
L.DA
EEQ
JSR
L.IX
CLR
CLK
LIA
ENE

A

F3FLEG
LSTREC
FCRLF
FRT2
FNOERHD
ERRORS
FRTMES
FERRHD
FIOATA
TAFLE
FINZ2
FRTREC
#85
TAFOUT
9
TAFOUT
DELAY
#TAFEQOF
CONTRL
F3FL.G
FIN&
MEMORY
FING
FIXCNT
MEMF TR
Oy X
1#X
SYMROL
SYMGEN

CHECK FASS3
TF 80y FUNCH LAST RECORD
CR LF

SEE IF ANY ERRORS
IF NOTy GOT FTR
MESSAGE

FRINT IT

SEE IF TAFE ON

IF NOTy SKIF

GO FUNCH LAST

FUNCH $9
LELAY BEFORE TURN OFF

CHECK FASS3

IF 80y SKIF

CHECK MEMORY OFTION
IF OFFy SKIF

GO SET BYTE COUNT
GET FOINTER

CHECK SYMEOL ON
IF 80y GO FRINT

8



TSC 4800

LOCN
0ulA
051C
OG1E
0521
0523
0525
0527
0529
0520
052F
0531
0534
0535
0537
0538
0539
053A
0S53R
0530
053N
053E
053F
0540
0541
0542
0543
0544
0545
0546
0547
0548
0549
0544
054R
054C
0541
0GAE
054F
0550
0551
0552
0553
0554
05565
0556
0557
0558
0559
0G5A
OGNR
0850
0550

B1
96
27
BRI
96
27
96
27
CE
7E
Cé
BD
54
26
39
20
20
20
53
59
41
42
4F
ac
20
54
41
42
AC
45
3A
04
4E
4F
20
45
52

a2

4F
52
28
29
20
44
45
54
45
43
54
45
44
04

ASSEMBLER SYSTEM V1.4

B2 B3
AE LA A
19 BEQR
07 BA FIN3 JSR
R1 I.IA A
0A BEQ
B1 LA A
06 BEQ
11 Il LOX
07 AR JMF
04 FIN4 LA R
07 EBA GAFX JER
LEC R
Fa ENE
FIN& RTS
SYMHID FCe
FCE

NOERHDN  FCC

ERRHD FCC
FCR

X

X

Xk SYMGEN

LIST
FINé
FCRLF
FAGER
FIN4
FAGER
FINA
#EJSTR
FROATA
¥4
FCRLF

GAFX

FAGE

SEE IF LIST ON
IF NOTy SKIF
CR LF

SEE IF FAGE ON
IF NOT» SKIF
SEE IF FAGE ON
IF NOTs SKIF

FAGE EJECT

FRINT 4 LINES
DONE

‘ SYMBOL TARLE:’

4
IND!

/ ERROR(S) DETECTED”



TSC 4800 ASSEMELER SYSTEM V1.4 FAGE

LOCN El1 B2 B3
X SORT AN FRINT SYMEROL TABLE

O5SE 946 S SYMGEN LIA A F3FLG CHECK FASS 3
0560 27 RO BEQ FIN3 IF S0y DONE
0562 Cé& 04 LA B #4
0564 RD OF 9 JER TYF11A GO SFACE 4
0567 CE 05 38 LIOX FEYMHD
056A BD 07 AR JER FIATA FRINT HEADER
0560 BN 13 FO JER SHELL. GO SORT
0570 IE 40 LInX LELEBEG
0572 09 DEX
0573 IIF 69 8TX XTEMF SET FOINTER
0575 RO 07 BA  LSTSYM JSR FCRLF
0578 Cé6 04 LA B #4 SET 4 LABELS
0574 NE 49 GETSYM LIOX XTEMF GET FOINTER
057C 08 INX
0570 A& 00 LA A 00X
QS7F 27 29 REQ NOFRT IF 0Oy NO LAREL
0581 37 FSH R
0582 Cé6 06 LA B #6 SET & CHARS
0584 Aé 00 LARBOUT  LIA A 0OsX GET CHAR
0586 B 03 20 JER OUTCH FRINT IT
0589 08 INX
058A S5A NEC R CHECK DONE
0S8R 26 F7 BNE LAROUT
os8n D oC C7 JSR QUT2S FRINT 2 SFACES
0590 A& 00 LIOA A OsX GET MS ADNDRESS
0592 RD OC DO JER OUTHEX FRINT IT
0595 08 INX
059246 A6 00 LA A 00X GET LS VALUE
0598 RD 0OC DO JGR OUTHEX FRINT IT
059k DF 69 STX XTEMF SAVE FTR LOCATION
0590 BI 06 39 JER FRT2 FRINT 7 SFACES
05A0 33 FUL B GET LINE COUNT
05Aa1 2C 42 CFX LELEND CHECK TARLE IONE
05A3 27 13 BEQ SYMFRT
05AS S5A CONT IEC B SEE IF 4 YET
05As6 26 N2 ENE GETSYM IF NOTy IO AGAIN
05A8 20 CR BRA LETSYM OTHERWISEy START NEW LINE
05haA 37 NOFRT FSH R
0SAR C6 07 LA B 7
05AD 08 MOVFTR  INX
O0SAE SA LEC R
05AaF 26 FC BNE MOVFTR ADVANCE FTR
05R1 33 FUL R
05R2 DF &9 STX XTEMF SAVE FTR
0584 9C 42 CFX LELEND CHECK DONE
05R6 26 C2 BNE GETSYM
O5E8 7E 0% 1E  SYMFRT  MF FIN3

X

X

Xk FASTHR

¥ FERFORM ASSEMBLY FASS 3
OSEBE 7F 00 S FASTHR CLR F3FLG SET FASS 3
OSRE 7E 03 D9 JME FASTWO no rFaAss 2

X



TSC 6800

LOCN

0501
05C3
05ECS
05C8
05CA
0scc
05CE
05CF
0501
0503
050G
osnz
0508
o5ne
0SIR
osnn
O5DF
05E1L
O5E3
0SES
05E7
0GE?
OSER
0SEC
OUEE
03FO
0GF3
05F5
05F7
05F8
0EFA
05FI

05FF
0602
0605
0607
0609
04600
060F
0611
0613
0616
0618
061K
061N
061F
0621
0624
0625

E1

8n
80
CE
nF
?6
26
39
96
27
9?6
DE
08
4A
26
IF
8é
97
DE
QC
27
Ab
97
08
?C
27
7C
Ab
@7
08
InF
EBD
20

ED
BRI
Qb

BI
B
20
6
EII
P66
EI
ns
27
?6
RIl
94
27

ASSEMEBLER SYSTEM V1.4

B2 B3
Xk FRTINF
X FRINT ASSEMBLED DATA
30 FRTINF  ESR FRTIAT
71 ESR FRTSRC
2 00 LInX FRYTSTK
71 8TX XTEMF 4
9A LIA A DATFLG
01 EBNE FRTINA
FRTINIDN  RTS
RO FRTINA LDA A GENER
FE REQ FRTIND
20 FRTINE LIDA A  OFCNT
3 FRTINE LIX XTEMF2
FRTINC INX
DEC A
FC ENE FRTINC
3 6TX XTEMF2
01 Loa A Fl
?0 STA A OFCNT
71 L.IX XTEMF4
87 CFX BYTFTR
| EEQ FRTIND
00 LOA A 08X
7E STA A OFCODE
INX
87 CFX BYTFTR
08 EEQ FRTING
00 20 INC OFCNT
00 LA A OsX
7F STA A OF1
INX
71 FRTING 8&TX XTEMF4
05 FF JSR FRTOAT
4 BRA FRTINE
X
X
X FRTDAT
X FRINT ALDRESS AND DATA
07 BA  FRTDAT JSR FCRLF
03 1E JSR ouTs
99 LIA A FCFLAG
08 ENE FRTFC
oc C7 JER ouT2s
oC CS JOKR OUT3S
25 ERA FRT1
41 FRTFC LA A XTEMF2
oC 1o JSR OUTHEX
&6E LDA A  XTEMF2+1
oc cc JSR OUTHXS
?0 LIIA B OFCNT
17 EEQ FRT1
7E LOA A OFCODE
oc cc JSR OUTHXS
DEC R
12 REQ FRT2

FAGE

GO FRINT ADDRs DATA

FRINT SOURCE

SET MULTIFLE DATA FTR
CHECK MULTIFLE

IF SETy ITS THERE
[ONE

CHECK GENERATE FLAG
IF CLRy NO FRINT
GET OFERAND COUNT
GET OLD FC

RUMF

DO UNTIL FAST FRINTED
SAVE NEW FRINTAERLE FC

SET COUNT

GET STACK FTR
CHECK FOR DATA
IF NO DATAy EXIT
GET CHAR (RBYTE)
FUT IN FLACE
RUMF FOINTER
CHECK MORE DATA
IF NO» DONE

SET COUNT =2
GET NEXT RBYTE
FUT IN FLACE
RUMF FTR

SAVE FOINTER

GO FRINT DATA
LOOF TILL DONE

GO D0 CrR LF

FRINT A SF

CHECK FOR FRINT FC
IF S8ET» DO IT

SKIF FIELD

GET CURRENT FC
FRINT M&

GET LS

FRINT IT

GET COUNT
FRINT OFCODE

SEE IF DONE

11
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LOCN
0627
0629
062C
06201
062F
0631
0634
0636
0639
08630
063F

0642
0644
0646
0647
04649
064K
064E
0650

0651
0654
0657
065A
0651
065GE
0660
0661
0662
0664
0666

0669
066E
0661
066F
0671
0673
04675
0677
0679
0671
0671
067F

0681
04682
0683
0684
068G

E1
96
BRI
H5A
27
9é
EI
20
ED
ED
Bn
7E

DE
Ab
08
81
27
RIt
20
39

CE
EI
7F
CE
58
27
08
9A
26
EE
7E

06
06
06
06
06
06
07
07
07
07
07
07

2A
2A
20
20
20

ASSEMBLER SYSTEM V1.4
B2 R3
7F L.IIa A
oc cc JER
NEC R
on REQ
80 LI'A A
oc cc JSR
09 BRA
oCc CS FPRTI1 JER
oCc C5 FRT2 JSR
OC CS  FRT3 JSR
03 1E  FRTA4 JMF
X
X% FRTSRC
¥ FRINT A LINE
an FRTSRC  LDX
00 FRTS1 LA A
INX
on CMF A
05 EEQR
03 20 JER
F4 ERA
FRTS2 RTS
%
¥ FRTERR
¥ INSERT ERROR
06 81 FRTERR LIX
07 R2 JER
00 56 CLR
06 &9 L.IX
ASL B
04 BEQ
FTNXT INX
LEC R
FC ENE
00 GOTMSG  LDX
07 AR JMF
X
87 MSGTEL  FLOR
on FI
AE FIIR
Cé FIR
nE FIR
F9 FIOR
14 FIlR
2F IR
3C FIR
53 FIE
78 FIOR
8E FIR
*
MSGHD FCC

FAGE

OF1

OUTHXS FRINT IT

FRT3

OF2

OUTHXS

FRT4

ouT3s

QUT3S

ouT3s

OUTS

OF SOURCE

LINFTR GET FOINTER

Oy X GET A CHAR
FOINT NEXT

#4100 CHECK FOR CR

FRTS2 IF 80y DONE

OuUTCH FRINT IT

FRTS1 o AGAIN
DONE

MESSAGE INTO LISTING

FMEGHD

F&TR FRINT HEADING

ERRFLG SET FRINTED FLAG

FMEGTEL FOINT TO TARLE
MULT ERROR # x 2

GOTMSE CHECK IF GOT
FOINT NEXT ADDRESS
COUNT OFF

FTNXT CYCLE

OvX GET TEXT FOINTER

FIATA GO FRINT MESG

MESGO

MESGL

MESGR

MESG3

MESG4

MESGS

MESG6

MESGY

MEGSGES

MESG?

MESGLO

MESGL 1

l** ’
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LOCN
0686

0687
04688
0689
068A
0681
0680C
0681
068E
068F
0690
0691
0692
0693
0494
04695
0696
0697
04698
0699
069A
Q069R
069C
069N
Q069E
069F
06A0
06A1
06A2
06A3
06A4
06A5
0é6A6
06A7
06A8
046AY
Q&AM
06AR
06AC
0&6A0
06AE
06AF
06E0
061
0&6R2
046B3
0614
06RS
06B6&
0&6B7
04E8
Q06B9
06BA
O04EBER

El
04

53
59
41
42
4F
AC
20
54
41
42
4C
45
20
AF
56
45
52
46
AC
4F
57
04
55
AE
44
45
46
49
AE
45
44
20
53
59
Al
42
AF
AC
04
Al
55
40
54
49
50
ac
59
20
44
45
46
49
AE

B2 B3

X
MESGO

MESG1

MESG2

FOR

FCC

FCE
FCC

FOR
FCC

4

‘SYMREOL. TABLE OVERFLOW’

4
‘UNDEFINED SYMROL’

4
‘MULTIFLY DEFINED SYMEOL

FAGE

13
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LOCN
0&6RC
O&4RD
06RE
06BF
06C0
06C1
06C2
06C3
06C4
06CH
06C6
06C7
06C8H
0ace
06CA
06CRE
06CC
Q&CnH
06CE
0&6CF
Q6110
06111
o6Nn2
Q6113
064
[o12Y L]
0&6lé
06N7
06118
06119
Q61A
Q6IIR
0&s1NC
Q&N
061E
Q6IF
Q6EO
06E1
06E2
06E 3
O6E 4
O06ES
Q6E6
O6E7
06ES
Q6EY®
Q6ERA
O06ER
Q6EC
Q&6ED
06EE
Q06EF
Q6F 0
06F 1
Q6F2

B1
45
44
20
53
59
411
42
AF
4C
04
55
4E
52
45
43
AF
47
4E
49
54
41
42
aC
45
20
Al
AE
45
An
AF
AE
49
43
04
49
ac
40
45
47
41
4c
20
43
48
41
52
41
43
54
45
52
20
49
4E
20

k2 B3

MESG3

MESG4

FCR
FCC

FCRr
FCC

4
‘UNRECOGNIZARLE MNEMONICS

4
‘TILLEGAL CHARACTER IN LABEL’

FAGE

14
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LOCN
06F3
06F 4
06F S
06F 6
06F7
06F 8
06F9
06FA
06F R
06FC
06F D
Q6FE
0&6FF
0700
0701
0702
0703
0704
0705
0706
0707
0708
0709
070A
070K
070cC
ozon
070E
070F
0710
0711
0712
0713
0714
0715
0716
0717
0718
0719
071A
071K
071C
071D
071E
071F
0720
0721
0722
0723
0724
0725
0726
0727
0728
0729

Bl
4c
41
42
45
AC
04
49
aC
4c
45
47
41
ac
20
43
49
41
52
41
43
54
45
52
20
49
AE
20
4F
50
45

92

41
AE
44
04

[ =
92

45
ac
41
54
49
56
45
20
42
52
41
4E
43
48
20
54
aF
4F
20

B2 E3

MESGS

MESGA

FCE
FCC

FCR
FCC

FAGE

4
‘ILLEGAL CHARACTER IN OFERAND’

4
‘RELATIVE BRANCH TOO LONG

15
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LOCN
0724
072k
0720
0720
072E
072F
0730
0731
0732
0733
0734
0735
0736
0737
0738
0739
073A
073k
073C
0730
073E
073F
0740
0741
0742
0743
0744
0745
0746
0747
0748
0749
074A
074k
074C
0741
07 4L
074F
0750
0751
075652
0753
0754
0755
0756
Q757
0758
0759
075aA
O7GH
07%0C
078N
075E
074F
0760

Bl
4C
4F
4E
47
04
a3
59
AE.

49

45
a8
20
Gé
41
92
49
41
42
40
45
04
49
A0
4C
45
47
41
4C
20
43
48
41
a2
41
43

B2 B3

MEGG7

MESGS

MESEY?

FCR
FCC

FCR
FCC

FOR
FCC

FAGE 16

4
‘SYNTAX ERROR’

4
‘ILLEGAL INDEX VARIABLE”

4
‘TLLEGAL CHARACTER FOR SFECIFIED BASE”



THE 6800 ASSEMELER SYSTEM V1.4 FAGE 17

LOCN Bl E2 R3
07461 54
Q762 45
0763 52
0764 20
0765 46
0766 4F
0767 52
0768 20
0769 53
076A 50
0768 45
076C 43
0760 49
O76E 46
076F 49
0770 45
0771 44
0772 20
0773 42
0774 41
0775 53
0776 45
0777 04 FCR 4
0778 49 MESGL0 FCC ‘TILLEGAL OFTION SWITCH’
0779 4C
0774 AC
0778 45
o77C 47
Q770 41
077E 4C
O77F 20
0780 A4F
0781 50
0782 54
0783 49
0784 A4F
0785 4AE
0786 20
0787 53
0788 57
0789 49
078A 54
078E 43
078C 48
0780 04 FCR 4
078E 54 MESG11 FCC ‘TOO MANY OFERANDS (DATA)
078F A4F
0790 4F
0791 20
0792 4D
0793 41
0794 4E
0795 59
0796 20
0797 4AF



TSC 6800 ASSEMBLER SYSTEM V1.4

LOCN
0798
0799
0794
079r
0790
o79n
079E
079F
07a0
0761
07h2
07A3
07Aa4
07A%
0786

07A7
07AA
07AE
07AN
07AF
07Ek1

O7R2
0784
0786
07E8

07RA
O7RI
O7BF
0701
o702
0704
0706
0708
07CE
07CC
07CF
o700
o701
o7n2
0703
0704
0705

Bl
19
45
92
41
4E
44
G3
20
28
44
41
54
41
29

04

ED
08
Ab
81
26
39

¥
asn
DE
20

CE
8n
26
4c
97
81

22

7F
39
7E
on
0A
00
00
00
00
04

B2 E3

03 20

00
04
Fé

65
04
65

F1

07 CF
EC
Al
A8
36

04
00 SC

11 31

4

OUTCH

Oy X
¥4
FL.OOF

CRyLF THEN STRING

XGAVE
FCRLF
XSAVE
FIOATA

LF
#CRLF
FIATA
LINCNT
LINCNT
#LINES

FCRLF2
EJFLG

EJECT

FAGE

FRINT CHAR
FOINT NEXT

GET A CHAR
CHECK FOR EOT
IF NOTsPRINT IT
DONE

SAVE X

GET FOINTER BAC K
GO FRINT IT

FOINT
GO FRINT
GET LINE COUNT

BUMF IT

SEE IF TIME TO EJECT
IF 80y GO DO IT
CLEAR FLAG

DONE

GO FAGE EJECT

$Ny$A»0s090r0s 4

FCR

X

¥k FOATA

X FRINT STRINGS

FLOOF JSR
INX

FRATA LA A
CMF A
ENE
RTS

X

XX FSTR

X FRINT

FSTR 5TX
ESR
L.IX
BRA

X

XX FCRLF

X FRINT CR AND

FCRLF LIX
BSR
LIA A
INC A
8TA A
CMF A
EHI

FCRLF1 CLR
RTS

FCRLFZ2  JMF

CRLF FCE

X

¥k OFSERR

¥ FATAL ERROR ROUTINE
¥ GENERATES 3 NOF’S

18



TSC 4800

LOCN
o706
o707
o709
O07IER
Q700
O70F
07E1
07E4

O7ES
O07E6
O7ES
07E9
07EC
07EE
07F0
07F2
07FS
07F7
O7F9
O7FR
O7FI
07FE
0800
0802
0804
0806
0808
0809
08OR
080C
o8on
0B0E
0810
0812
0813
0815
0817
0819
081C
081E
0820
0821
0823
0824
0826
0828
082A
082K
o820
082F
0831
o832

El
36
86
97
9?7
97
97
ED
32

36
97
32
71
26
Cé
nz
71
26
né
C1
27
36
96
[é
[E
A7

32
A7
08
08
08
OF
9?6
4C
97
81
26
CE
an
PE
39
86
39
né
26
97
39
né6
26
@7
39
97

ASSEMELER SYSTEM V1.4

¥ KEEF TRACK OF ASSEMBLY

B2 B3
OFSERR  FSH A
01 LA A
7E 8TA A
7F STA A
80 8ThA A
a9 SThA A
oc 72 JSR
FUL. A
X
XX ASMERR
ASMERR FSH A
84 8TA A
FUL. A
00 56 TST
33 ENE
FF LA R
A9 STA B
00 8F TGT
20 BNE
A LA R
99 CMF B
24 EEQ
FSH A
4n LA A
4E .a E
89 LIX
00 STA A
01 H5TA R
FUL A
02 8TA A
INX
INX
INX
85 6Tx
AS LDA A
INC A
AS STA A
U CMF A
08 ENE
08 36 LIoX
94 ESR
&7 LIS
RTS
FF ASME2 LDA A
RTS
81 AGME3 LA B
03 EBNE
81 8TA A
RTS
82 ASME4 LA E
03 EBNE
82 8TA A
RTS
83 ASMED 8TA A

#01
OFCODE
OF1
OF2
FCFL.AG
ANDFC3

LETERR

ERRFLG
ASME2
#EFF
ERRORS
FASS
ASMESZ
ERRCNT
#85
ASMER

SRCFTR
SRCFTR+1
ERRFTR
0y X

1¢X

29X

ERRFTR
ERRCNT

ERRCNT
#8035
ASME2
#TOOMAN
FSTR
SFSAVE

$4FF
FRERR1
ASHE4

FRERR1
F2ERR2
ASMES

F2ERR2

F2ERR3

FAGE

MAKE SURE FC ON

ERRORS
SAVE ERROR

CHECK ERROR SUFFRESS
IF ONs DONT FROCESS

SET FLAG

CHECK FASS COUNT
IF NOT FASS1y SKIF
GET COUNT

CHECK EXCESS

IF 80y IGNORE
SAVE ERROR #

GET HIGH

GET LOW

GET STACK FOINTER
STORE HIGH

STORE LOW

GET ERROR #

SAVE #

AIIVANCE ERROR FTR
SAVE IT

GET COUNT OF ERRORS
KICK

ERROR LIMIT?

GET FROFER RET ADR.
NONE

[ONE
CHECK EMFTY

19
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L.OCN
0834
0835
0836
0837
0838
0839
083A
083k
0830
083N
083k
083F
0840
0841
0842
0843
0844
0845
0846
0847
0848
0849
084aA

084n
084C
0840
084F
0851
0852
0853
0854
0856
0857
0858
085K
08LHE
0861
0862
0864
0865
0866

0867
086A
o8sen
0B6F
0871
0873
0875

El1 B2 R3

39
39
4%
52

92

4F
52
20
4c
49
Al
49
54
20
45
58
43
45
45
44
45
44
04

37
36
Cé
96
48
48
48
28
48
48
79
79
79
9A
26
32
33
39

CE
7F
Ab
AR
97
Ab
A

18
?1

91

00
00
00

ER

00
00
00
05
93
01
04

93
92
?1

4F
A4

RTS
RTS
TOOMAN  FCC

FCE
¥
¥k RANDOM

NONE

TERROR LIMIT EXCEEDED”

4

¥ RANDOM NUMEBER GENERATOR USED FOR
X HASHING FUNCTION

RANDOM  FSH
F&SH
L.IA

L.OOF L.IA
ASL.
ASL
ASL
EOR
ASL.
ASL
ROL.
ROL
ROL.
DEC
ENE
FUL.
FUL
RTS

X

XX HASH

i

222> T D

$24
RNIIM

RNIIM

RNIM+2
RNLM+ 1
RNITM

L.OOF

SAVE

ANII A

8

SET FOR 24 CYCLES
GET FIRST BYTE

FAGE

XOR RIT 28 WITH 31

GET RESULT IN CARRY

SHIFT ALL LEFT WI
COUNT OFF
LOOF UNTIL DONE

X HASH A SYMEOL TO A TABLE ADDRESS
GET START OF LAREL
SET HASH COUNTER
GET FIRST CHAR

HAGH LIX
CLR
L.IA
AL
8TA
L.I1A
ANC

DD

#L.AREL
HASHCT
Oy X
Se X
RNDIM+2
1+X
49X

FoL.D

THE LABEL

TH C

TO O

20
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LOCN
0877
0879
0878
0871
087F
0882
0885
o887
0889
088E
ogsn
088F
0891
0893
0895
0897
0899
089k
08on
089F
08Al

E1
97
Ab
AY
Q@7
70
RI
2
84
né
c4
R
ne
@7
n7z
D1
22
25
21

22

DNE
39

08a2
08A4
08A6
08A8
08AR
o8AD
08RO
0B8R2
08E4
08Bé
O8EB
O8RE
08RID
O08BF
08C1
08C3
08CS
08C7
o8Cy
08CE
08CcD
08CF
0801
0803
oS
o8n7
o8Nn9
08BILR
o8nn

an
Ab
27
ED
27
ED
96
81
26
86
7E
?6
A7
?6
A7
P6
A7
26
A7
?6
A7
?6
A7
9?6
A7
26
A7
nFE
39

ASSEMBLER SYSTEM V1.4

R2 B3
P2 8Tha A
02 LIA A
03 ALC A
7l STA A
00 A4 REHASH INC
08 48 MIXZ2 JER
?3 LDA A
F8 AND A
72 LA B
1F AND B
41 ADL A
40 ADC B
HA 8TA A
&9 STA B
42 CMF B
E9 BHI
04 BCS
43 CMF A
E3 EHI
69 MIX3 L.IX
RTS

X

X% FUTLEL

¥ ENTER LAREL
c3 FUTL.EBL  ESR
00 CHKFRE LDA A
13 BEQ
08 DE JER
OR REQ
08 7F JER
A4 LA A
28 CMF A
EE ENE
00 LDA A
07 ES HERROR  JMF
A4F FUTIT Lha A
00 STA A
S0 LA A
01 S5TA A
a1 LA A
02 STA A
892 LA A
03 8TA A
a3 LA A
04 8TA A
54 L.OA A
05 8TA A
4R LA A
064 STA A
4C LA A
07 8TA A
75 8TX

RTS
X

XX CHKLEL

FNDIM+1
29X

Iy X
RNIIM
HASHCT
RANDIOM
RNIIM42
¥$F8
RNIM+ 1
#$1F
LELREG+1
LELEREG
XTEMF+1
XTEMF
LELEND
MIX2
MIX3
LELEND+1
MIX2
XTEMF

HASH
Oy X
FUTIT
CHRELEL
HERROR
REHASH
HASHCT
40
CHKFRE
#0
ASMERR
LAREL
Oy X
LABEL+1
1eX
LLABEL+2
29X
LABEL+3
JeX
LABEL+4
49 X
LAREL+S
Sy X

FC

by X
FC+1
7y X
LTEMF

FAGE

AND FUT IN RANDOM GEN
KICK COUNTER

MIX EM UF

GET RESULT

FIX FOR 8 BYTES

LIMIT TO 8K
ALl ON BEGINNING
AIDRESS OF TAEBLE

SET EFFECTIVE ADDRESS

SEE IF IN RANGE
GET THE ADDRESS
IONE

IN SYMEROL TABLE

GO HASH IT

GET SYMBOL ENTRY
IF FREEy TAKE IT
GO SEE IF SAME
IF S0y
GO REHASH ON COLLISION
GET COUNTER

IF 40 COLLISIONSy
GO SEE IF FREE
SET ERROR 0

GO REFORT ERROR
GET CHAR

FUT IN TABLE

FULL

STORE FC (HID

STORE FC <(LO)
SAVE LABEL ADIDRESS
DONE

MULTIFLE OCCURENCE
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LOCN

08NE
08EO
OBE2
08EA4
08E6S
0OBES
0BEA
0BEC
OBEE
08FO0
08F2
08F 4
08F 6
08F8
08FA
08FC
08FE
0900
0902
0904

0905
0908
090A
0900
0P0F
0911
0914
0914
0918
09?14
o91C
o91n
091E

091F
0920
0922
0924
0926
0928
092A
092C
092E
0930
0932
0934
0936
0939
093k

Bl

86
Eé
n4
ni
26
né
El
26
né
Ed
26
Ié
El
26
Ié
E1
26
Ié
El
39

ED

27
ED
27
BRIl
96
81
26
86

4F
39

4F
97
97
97
97

nF
DE.
Ab
97
Eé
Ab
CE
Al
27

ASSEMRLER

B2

02
00
40
4F
1c
G0
01
16
a9l
02
10
a2
03
0A
a3
04
04
94
05

08
00
OE
08
oc
08
A4
28
EE
FF

9A
a7
SR
ue
94
4R
94
02
7D
01
00
09
00

B3

67

DE

7F

4R

X SEE
CHKLEL

CKIONE
X

L.IvA
LIA
ANT
CMF
ENE
LIA
CMF
ENE
L.IA
CMF
ENE
LA
CMF
ENE
LA
CMF
ENE
L.IA
CMF
RTS

%k FNDLEL

¥ FIND A LAREL

FNDLEL
FNIILO

FERROR
GOTLEBL

*

JER
LA
BEQ
JSR
BEQ
JBR
LIA
CMF
ENE
LA
RTS
LR
RTS

XX FNDOFT

X FIND
FNDOFT

CHK1

CLR
STA
8TA
S5TA
STA
L.JIX
5TX
LIiX
LA
8Ta
LDA
L.IA
L.IX
CMF
REQ

SYSTEM V1.4

I
R

I

A

s>

> D

OFERATOR

D3>

DD

>

IF LABELS MATEH

{2

O X
LBLMSK
LAREL
CROONE
LABEL+1
1vX
CRDOONE
LAREL+2
29X
CRIONE
LABEL+3
3¢ X
CKDONE
LAREL+4
49X
CKIOONE
LABREL4S
G X

IN SYMEO
HASH
0y X
FERROR
CHKL.EBL
GOTLEL
REHASH
HASHCT
#40
FNII1O
*$FF

SET FLAG

SET ERR

IF NOy

NONE

L. TARLE
GO HASH
GET ENT
IF EMFT
GO SEE
IF S0y
GO MIX
GET COU
IF no 4
RECYCLE
SET ERR

OR

WERE 0K

IT UF
RY
Yy NO FIND
IF MATCH
WE GOT IT
EM UFP AGAIN
NTER
0 TIMESy NO GOOD

OR

(TYFE) AND EXECUTE

DATFL.G
MATFL.G
FCCFLG
EJFLG
OFNFTR
XTEMF1
OFTFTR
29 X
TEMF
1¢X
09X
#OFTARBL
Oy X
MATCH1

CLEAR FLA

GET FOINT

SET UF
GET FOI
GET CHA
SAVE 3R
GET 2NDI
GET 18T
FOINT T
CHECK F
IF S0y

GS
ER

NTER

R

Il CHAR

CHAR

CHAR

0 TARLE

OR MATCH

GO SEE NEXT



TSC 6800

LLOCN
093N
0940
0942
0943
0944
0945
0946
0947
0948
094ER
094D
094F
0952
0954
0956
0958
0959
095k
0?50
095F
09260
0962
0963
0965
0967
09469

096k
0960
096N
09 6E
0?6F
09271
0972
0973
0974
0975
0977
0978
0979
0974
097k
0970
097E
097F
0980
0981
0983
0984
0985
09864
0987
0989

kil
71
26
08
08
08
08
08
08
8c
26
8é
7E
97
El
26
36
Qb
Al
27
32
20
32
Ab
Q@7
EE
6HE

41
42
41
1R
on
41
44
43
89
on
41
44
44
8E
on
41
AE
44
84
on

53
40
48
on
41

ASSEMELER SYSTEM V1.4

k3
57 TST
BNE
INX
INX
INX
INX
INX
INX
CFX
RNE
LA A
JMF
STA
CMF
ENE
FSH
LDA
CMF
REQ
FUL
ERA
PUL
LIoA
STA
L.ItX
JMF

NOMATL

OR
EC
03
07
97
01
EA

OFTERR
Ié
MATCH1

=D

7h
02
03

> D>

EO
BINGO
03
7E
04
00

> D> D

X

X THIS IS THE
¥ BRASE OFCODE
OFTAEL FCC

FCE
FIE
FCceC

03

FCR
FIOE
FCC

FCH
FIER
FCC

FCR
FIOR
FCC

FCE
FIOR
FCC

7R

MATFLG
OFTERR

#0OFTEND+&
CHK1

#3

OFSERR
MATFLG
1+X
NOMATL.

TEMF
29X

RINGO
NOMATL

3¢ X
OFCODE
4y X
Oy X

FAGE

CHECK FLAG
IF SETy NO FIND

CHECK END' TAELE
IF NOTy CHECK NEXT
SET ERROR NO.
GO REFORT

SET FLAG

CHECK 2ND MATCH
IF NOT» RESTART
SAVE CHAR

GET 3RD

CHECK MATCH

IF 80y GOT IT
GET 1ST AGAIN

FIX STACK

GET OFCODE BASE
SAVE

GET TYFE ADDRESS
GO SERVICE TYFE

MNEMONIC RECOGNITION AND

TARLE
‘ABA

$1R
TYFEL
‘Anc”

$89
TYFES
*AnDn

$8R
TYFES
AND Y

$84
TYFES
IﬂSLI

$48
TYFES
‘ASR’

23
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LOCN
098A
098E
0980
oan
098F
0990
0991
0992
0993
0995
0996
0997
0998
0999
099k
0990
029D
099E
099F
094al
0PA2
09A3
09A4
09AS5
09A7
09A8
09A9
09AA
09AR
09ADN
09AE
O09AF
09RO
09E1
O9E3
09R4
O9RG
0O9R6
O9R7
OPR?
O9RA
OPEBER
09EC
O9ED
O9BF
09C0
0?C1
09C2
09C3
09CS
0906
0eC?
0YCs
09CY
09PCE

Bi
53
52
47
on
42
43
43
24
on
42
43
53
25
on
42
45
51
27
o
42
47
45
20
on
42
e

54
2E
on
42
48
49
22
on
42
48
53
24
on
42
49
54
85
on
42
AC
45
2F
ol
42
ac
4F
25
on
42

ASSEMBLER SYSTEM V1.4

B2

7R

06

06

06

06

06

06

06

06

0é

B3

FCR
F Ik
FCC

FCR
FIOE
FCC

FCR
FIE
FCC

FCE
FIR
FCC

FCHR
FIg
FCe

FCR
FIE
FCC

FCE
FIER
FCC

FCR
FIE
FCC

FCE
FIR
FCC

FCR
FIR
FCC

FOR
FIR
FCC

$47
TYFEGS
‘RCCT

24
TYFEZ
‘BCS’

425
TYFE2
‘BEQ

$27
TYFE2
‘RGE’

$2C
TYFEZ
‘RGT

$2E
TYPEZ
‘HHI’

TYFE2
' RHS /

$24
TYPE2
‘RIT”

$85
TYFES
CRLE’

$2F
TYFE2
*BLO’

$25
TYFE2
‘BLS’

FAGE

24
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LOCN El R2 R3

09CC 4C

09Ch 53

O9CE 23 FCRB $23
09CF Ol 06 FIE TYPEZ2
o?n1 42 FCC ‘BLT
oen2 4C

0203 54

oen4a 20 FCR $20
o9ns on 06 FIR TYFEZ2
ovn7 42 FCC ‘BMIL’
o9ng 4In

o9ng 49

O9nA 2R FCR 21
090R OD 06 FIR TYFEZ
o9nn 42 FCC ‘BNE’
OPLE AE

OPNF 45

OPEO0 26 FCR $26
0PE1 Ol 06 FOR TYFPEZ
09E3 42 FCC ‘RFL.’
0%2E4 50

O9PES 4C

09E6 2A FCRE $2A
OPE7 0D 06 FIR TYFEZ
09E? 42 FCC ‘BRA’
O9EA 52

O9EER 41

O9EC 20 FCE $20
O9ED O 06 FIE TYFEZ
O9EF 42 FCC ‘RER7
09F0 53

09F1 G2

09F2 81 FCR #8100
09F3 0D 06 FIR TYFPEZ
09FS 42 FCC ‘BRVC
09F& 56

QO9F7 43

O09F8 28 FCR $28
O9F9 oIt 06 FIIR TYFEZ
O9FE 42 FCce ‘RVUG
09FC 56

O9FD 53

O9FE 29 FCR $29
O9FF oh 06 FIDE TYFEZ
0A01 43 FCC ‘CERAY
0A02 42

0A03 41

0A04 11 FCR $11
0A0S O 03 FIE TYFE1
0A07 43 FCC ‘CL.CY
0A08 4C

0A09 43

0A0A OC FCE $00C
0AOR O 03 FIE TYFE1

0AON 43 FCC ‘CLYI”



TEC 6800

L.OCN
0AOE
OAOF
0A10
0all
0Al13
0A14
0AlS
0Ald
0Al17
0A1Y
O0AlA
OAlER
0AlLC
oAlDl
0AlF
0A20
0A21
O0A22
0A23
0A2S
0AZ26
OA27
0A28
OAZY
0A2R
0AZC
0AZID
OAZE
0A2F
0Ad1
0A32
0A33
0A34
0A3Y
0A37
0A38
0AZY
0A3A
0A3R
0A3N
0A3E
0A3F
0A40
0Aa41
0A43
0A44
0A45
0A46
0A47
0A49
0A4A
OA4E
QOA4C
0A4I
0A4F

El
40C
49
Ok
on
43
4C

892

AF
on
43
AC
56
0A
on
43
Al
50
81
o
43
AF
4T
43
on
43
50
56
80
on
44
41
41
19
on
44
45
43
4A
on
44
45
53
34
o
44
45
58
09
on
45
4AE,
44
00
10
45

ASSEMBLER SYSTEM V1.4

R2 B3

03

7R

03

7B

03

7R

03

03

nn

FCRB
FIR
FCC

FCR
FIE
FCC

FCE
FIE
FCC

FCR
FIE
FCC

FCR
FIR
FCC

FCE
FIR
FCC

FCE
FIE
FCC

FCR
F I
FCC

FCE
FIE
FCC

FCE
FIg
FCC

FCR
FIR
FCC

$OF
TYFE1
‘CLR*

$4F
TYFE®
R

$0A
TYFEL
‘P

$81
TYFES
‘COM’

$43
TYPE&
/ CFIX 4

$80C
TYFES
‘NAAY

$19
TYFE1
‘DEC?

$4A
TYFE®S
‘NES”

$34
TYFEL
‘HEX’

$09
TYFE1
‘ENDC

00

TYFELS
CEQR

FAGE

26
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LOCN E1 R2 B3

0A50 4F

0AS1 52

0AS2 88 FCE $88
0A53 oD 51 FIORE TYFES
0AGH 45 FCC ‘EQUT
0ASs6 51

0AL7 55

0AS8 00 FCR 0
0AS? 10 RO FIE TYFELS
OASE 46 FCC ‘FCR”
0ASC 43

OAGIDN 42

OASE 00 FCR 0
0ASF OF 42 FIE TYFE?
0Ab61 46 FCC ‘FCC”
0AL2 43

0A63 43

0AL64 00 FCB 0
0AKS OE 87 FIE TYFES
0AL7 46 FCC ‘FORB’
0A68 44

0ALY 42

0A6A 00 FCE 0
0A4R OF 7E FIE TYFELO
OALII 49 FCC CINC
0ALE 4E

O0ALF 43

0A70 4C FCRB $4C
0A71 OD 7k FIIR TYFES
0A73 49 FCC “ING”
0A74 AL

0A78 H3

0A76 31 FCR $31
0A77 O 03 FIE TYFE1
0A79 49 FCC FINX’
0A7A A4E

0A7R 58

0A7C 08 FCE $08
0A7I O 03 FIE TYFE1
0A7F 4A FCC “JIMF
0ABO 4D

0AB81 50

0AB2 4E FCE $6E
0A83 O 35 FIOE TYFE3
0ABY 4A FCC F ISR
0ABS 53

0AB7 52

0ABB AD FCE AN
0ABY% OD 35 FIE TYFE3
0ABE 4C FCC ‘LA’
0ABC 44

0ABIH 41

0ABE B6 FCR $86
0ABF 0D 51 FIR TYFES

0A91 4C FCC Lns
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LOCN B1 R2 B3

0APZ 44

0A%3 53

0A%4 BE FCR FEE
0A?S5 O 51 FIR TYFES
0A97 4C FCC LA =11 o
0A%8 44

0AYY 58

0A?A CE FCR $CE
0A%R O 51 FIE TYFES
0AZI 4C FCC LLSR 7
OAYE 53

OAYF 52

0AAD 44 FCR $44
0AAl OD 7R FIRE TYFES
0AAZ 4D FCC ‘MON’
0An4 4F

0AAS 4E

0AAs 00 FOE 0
0AA7 10 I FIR TYFELS
0AAY? A4AE FCe ‘NAM’
0AAA 41

OAAR 40

0AAL 00 FCR 0
0AADll 10 E? FIIR TYFPEL?7
OAAF 4E FCC NEG’
OABO 405

O0AR1 47

0AR2 40 FCR $40
OAR3Z O 7R FIE TYFE®
OARS 4E FCC “NOF 7
0OARS A4F

OAR7 50

OARB 01 FCR 01
OARY? O O3 FIR TYFEL
OAEE 4F FCC ‘OFT’
0ARC 50O

OARIl 54

OAERE 00 FCR 0
OAEF OF ED FIR TYFPELRZ
0AC1 4F FCC ‘ORA’
0AC2 G2

0AC3 41

0AC4 BA FCR $8A
0ACS OD 51 FIR TYFES
0ACY7 A4F FCC ‘ORG
0ACH 52

0ACY? 47

0ACA 00 FCE 0
O0ACE 10 AZ IR TYFEL4
oACD HO FCC ‘FAG”
OACE 41

OACF 47

0AlO 00 FCE 0
0ADl 10 89 FIOE TYFEL13

0AD3 5O FCe ‘FSH’
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LOCN E1 R2 R3

0AD4 53

0ADS 48

0ADlS 36 FCE $36
0Al7 oDl 88 FIR TYFE?7
0Al? 50O FCC ‘FUL’
0AllA 55

OAIR 4C

oADC 32 FCR $32
oann Oh 88 FIR TYFE?
OADF 52 FcC RMRE’
O0AEQ 4D

0AE1 42

0AEZ2 00 FCR 0
0AE3 11 1F FLOR TYFELS8
OAES 52 FCC ‘ROL.7
0AES 4F

OAE?7 4C

0AESB 49 FCE $49
0AEY OD 7R FIOE TYFES
OAER 52 FCC ‘ROR
OAEC 4F

OAEDl 52

OAEE 46 FCE 46
QAEF O 7R FIOR TYFESé
0AF1 52 FCC ‘RTI
0AFZ2 G4

O0AF3 49

0AF4 3K FCR $3R
OAFS oIr 03 FIR TYFE1
oAaF7 52 FCC "RTS*
0AFB 54

0AFY 53

OAFA 39 FCR $39
OAFR Ol 03 Fhg TYFE1
OAFD 53 FCC ‘BBAY
OAFE 42

OAFF 41

OR00 10 FOR $10
OEO1 oD 03 FIR TYFE1
OBO3 53 FCC ‘SRBC
OB04 42

OROS 43

ORBRO6 82 FCE $82
ORO7 On 51 FIE TYFES
0BO? 53 FCC ‘BEC”
OBOA 45

OBOE 43

OROC ODn FCR $0mn
OROD ODN O3 FOR TYFE1
OROF 53 FCC ‘SEL
OR10 45

OE11 49

ORB12 OF FOR $OF
OE13 0D 03 FIR TYFEL

OR1G G3 FCC ‘BEV”
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LOCN R1 B2 R3

OB1é6 45

OB17 56

OR18 OR FCH $OR
OB19? O 03 FIOR TYFE1
OB1E 53 FCC ‘8SFCY
OR1C 50

OB1D 43

OB1E 00 FCE 0
OEB1F OF EI FIR TYFEL1
Or21 53 FCC ‘BTA’
OR22 54

OR23 41

OR24 97 FCR $97
OR25 0N 54 FIR TYFEA4
oR27 53 FCC ’8TS’
OR28 G54

OR29 53

OR2A 9F FCR $9F
OB2R O 54 FIE TYFEA
OB2N 53 FCC ‘8TX"
OR2E 54

OR2F 58

OR300 IF FCE $IOF
OE31 oD 54 FIR TYFE4
OR33 43 FCe ‘SUR’
OR34 55

OR35 42

OR36 80 FCR $80
OR37 O 51 FIE TYFES
OB3% 53 FCC 1" N
OR3A 57

OR3E 49

OR3C 3F FCR $3F
OR3D On 03 FIOE TYFE1
OR3F 054 FCC ‘TAR’
OEB40 41

OR41 42

OR42 16 FCE $1lé
OR43 O 03 FIR TYFE1L
OR45 G4 FCC ‘TAF’
OR44 41

ORr47 50

OR48 06 FCR €06
OR49 O 03 FIOR TYFEL
OR4R G4 FCC ‘TBA’
OR4C 42

ORA4N 41

ORA4E 17 FCE $17
OR4F O 03 FIER TYFE1
ORS1 G4 FCC ‘TFA’
ORS2 50

ORS3 41

ORS4 07 FCE $07
ORSS oD 03 FIR TYFEL

OBG7 G54 FCe ‘T8T’
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LLOCN Bl R2 B3

ORG8 53
OBpS? 54
ORSA 41 FCH $4D
ORGSR OD 7R FIE TYFES
ORBSD 54 FCC ‘TBX’
ORSE 53
ORSF 58
OR&60 30 FCR $30
oB&61 Olr 03 FIE TYFE1L
OR&3 G4 FCC “TTL?
OB&64 G54
OR&S 4C
OR&66 00 FCR 0
OkRé67 10 E? FIR TYFEL7
OR69? G4 FCC ‘TXG”
OR6A 58
OR&R O3
OR&C 35 FCR $35
ORGD O O3 FIR TYFE1L
OR&F &7 OFTEND  FCC ‘WAL’
OR70 41
OB71 49
OBR72 3E FCR $3E
OR73 O 03 FOR TYFEL
XX FARSE
¥ FARSE A LINE OF SOURCE INTO FOINTERS
¥ AND CHECK SYNTAX
OR7S5 96 48 FARSE LA A LINBYT
OR77 08 FARSOA  INX
OR78 4A DEC A
OR79 24 FC RFL FARS0A
OR7B IF 7R 8TX QTEMF
OR7D DF 80 8TX LINFTR SAVE FRINT FOSITION
OB7F 86 FF FARSEO LIA A #$FF
ORB1 97 55 8TA A FRFLG SET FROCESS FLAG
Or83 97 SE STA A FRTFLG
OR8S 97 OF STA A FAGFLG
OR87 RD 0C 65 JER CLRLAR GO CLEAR LABEL STORE
OBBA 4F CLR A
OBRBR 97 90 STA A OFCNT SET OF COUNT =0
OR8N 97 AR STA A MODFY SET FLAG
ORBF 97 7D 8TA A TEMF
OR91 97 59 STA A FCFLAG
0E93 97 81 STA A FZ2ERR1
OR9S 97 82 STA A F2ERR2
OR97 2?7 83 STA A FZ2ERR3
OR?9? 97 46 STA A ERRFLG
OR9E DIF 94 8TX OFTPTR
OR9DN DF 96 8TX OFNFTR
OR9F DNE 7B LIX QTEMF
OBA1 A6 00 LA A 0OsX GET FIRST CHAR
ORA3Z 81 O CMF A #$D CHECK FOR EMFTY
OBAS 26 03 ENE CHRCOM
OBA7 7E OC 2D JMF FARSE3

ORAA B1 2A CHKCOM CMF A #7X CHECK FOR COMMEMT
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L.OCN
OBAC
OBAE
OBEBO
OBB2
ORR4
ORB&
OBE8
ORRA
OREC
OBRE
OBRC1
OBC3
ORCé
ORC7
OBC?
OBCR
OBCD
OBRCF
ORD1
ORD4
ORD7
ORD?
OBRDA
ORDC
ORDE
OREO
ORE2
OBE3
OBES
ORE7
ORE®?
OREA
OREC
OREE
ORBFO
OBF2
OEF 4
OBFS
OBF7
ORFA
OBFD
ORFE
OBFF
0Cco1
0Co3
0Co04
0C0s
ocos
0COoA
ococ
0COE
0C10
0C11
oc12
0C13

Bl
27
81
27
97
81
25
81
23
86
ED
20
kD
40
26
c1
27
Cc1
26
EI
ED
27
SF
nz
84
97
nF
08
Ab
81
27
08
Ab
81
27
20
?6
4A
97
Bl
7F
39
02
86
20
02
8
27
81
27
81
26
S5C
ac
08
Ab

ASSEMBLER SYSTEM V1.4
B2 B3
78 BREQ
20 FARSEL CMF A
22 REQ
a9 8ThA A
41 CMF A
04 RCS
9A CMF A
07 BLS
04 LABERR LDA A
07 ES JER
OE BRA
oC 8F FARS1A JSKR
TST A
08 ENE
on CHMF E
460 REQ
20 CMF B
ER ENE
0C 90 FARB1E JSR
oC SC FARSEZ JSR
54 REQ
CLR R
9% 5TA B
FF LA A
g STA A
?4 8TX
INX
00 LOA A
on CMF A
16 REQ
INX
00 LIA A
on CMF A
OF BEQ
12 BRA
8F FEVAL LA A
DEC A
9é 8TA A
11 DS JER
00 Hé CLE
RTS
NOF
03 FARS2F LDA A
48 BRA
NOF
95 FARS2A RBSR
25 RER
41 CMF A
05 BEQ
42 CMF A
14 ENE
FARS2E INC R
FARS2D INC R
INX
00 L.IA A

FINDCR
:':I
FARSEZ
FCFLAG
*A
LARERR
7
FARG1A
#4
ASMERR
FARS1ER
COPLEBL

FARS1R
41
FARSEJ
i!
LABERR
FINDS2
NXTELZ2
FARSE3

FRFLG
$6FF
FCFLAG
OFTFTR

Oy X
#H1
FARS2F

Oy X
£330
FARS2F
FARS2A
FASS

ERRFLG
EVAL
ERRFL.G

$$03
FARFF2

NXTBLK
FARSE3
A
FARS2D
* R
FARS2E

FAGE

CHECK FOR NO LABEL

CHECK FOR LETTER A
CHECK FOR Z
SET ERROR

FINISH LINE
GO COFY THE LABREL

CHECK FOR CR

GO FIND A SFACE
GO GET NEXT TOKEN
IF Zy NO OFERATION

SET FROCESS FLAG

SAVE OFERATION FOINTER

GO EVALUATE
RETURN
SFACE

SFACE

IS IT AN A7

I8 IT A BT

GET CHAR
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LOCN
oC1S
0Cc17
0C19
OC1EB
ocin
OC1E
0Cc20
0C24
0C26
oCc27
ocz9
ocze
oCc2D

OC2F .

oC31
0C33
0C3é
0C38
0C39
OC3E
OC3C
OC3E
0CA40
ocaz
0C44
0C46
0oCcas
0CAR
ocan
OCA4F
0CS0
oCcs2
0CcS4
0CSé
ocss
OCS5A
OCSEH
0CSC
OCSE
0C&0
0Cs2
0C&6A

0C6S
0C68
0CéA
océn
0C6F
0C71

Bl
81

CE
DF

nF
InF
39

ASSEMELER SYSTEM V1.4

B2 B3
on CMF A #$D
20 BEQ FARSE4
20 CMF A #
1F BEQ FARSZ2H
FARS2.) DEX
04 EBRA FARSZE
RME 4
96 FARGZE STX OFNFTR
FINDCR INX
00 LA A O#X
on CMF A #$D
F? ENE FINDCR
71 FARSE3Z LIA A TEMF
07 REQ FARSES
7B 5TX QTEMF
07 D6 FPARSE? JSR OFSERR
7R FARSES LIIX QTEMF
FARSEY RTS
AR FARSE4 STA B MODFY
RTS
AR FARS2H STA B MODFY
1C BER NXTELZ2
ER BEQ FARSEJ
EO BRA FARS2E
4R FND222  LDX FC
(=3 8TX XTEMF2
09 1F JMF FNDOFT
7D FARFF2 8TA A TEMF
nz BRA FINDCR
FINDSF  INX
00 FINDS2 LDA A 0OsX
on CMF A #4$D
OE BEQ NXTEL3
20 CMF A #7
Fo ENE FINDGF
RTS
NXTELK  INX
00 NXTELZ2 LDA A O»X
20 CMF A #7
F? REQ NXTELK
on CMF A #$D

NXTEL3 RTS

X

% CLRLAR

¥ CLEAR LAREL STORAGE
00 20 CLRLAE LDX $#40020

4F STX LLAREL
20 20 L.IX #4$2020
a1 STX L.ABEL+2
93 STX LAREL+4
RTS
X

FAGE

IS IT A SFACE?

EUMF FOINTER

GET CHAR
IS IT A CR
IF NOTy» GET NEXT

[IONE
SAVE
GET NEXT

GET FC
SAVE IT

GO LOCATE CR
BUMF FOINTER
GET THE CHAR
CHECK FOR CR

18 IT A SFACE?
IF NOT» GET NEXT
DONE

BUMF FOINTER

GET CHAR

IS IT A SFACE?
IF 80y GET NEXT
IS IT A CR

NONE

SET EM

33
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L.LOCN

0C72
0oCc74
0C75
0C76
0Cc79
oc7C
0C7E
0cs8o
0oc81
0C84
oCssé
ocss
ocs?
oC8ER
OCBE

OC8BF
0Cc9o1
0ce3
0C9S
0Cc?7
0Ccoe?
OC9oR
ocon
OC9F
0CAl
OCA3
OCAS

O0CA7 .

0CAB
0CA?

0CAA

oCaAC
OCAE
OCEO
0CE1
OCE3
OCES
OCB7
OCR?
OCER
OCRI
OCEF
0CC1

Bl

DE
08
08
7C
7C
20
DE
08
7C
20
DE
08

7C
39

8n
97
an
®7
an
@7
8n
Q@7
an
®7
8n
@7

08
39

Ab
84
16
81
25
81
23
81
25
81
23
31

ASSEMRLER

B2

4R

00
00
0A
4R

00
02
4R

4B
00

1R
4F
17
50
13
51
OF
52
OB
53
07

94

00
7F

30
oc
39
EF
41
04
9A
E7

B3

20
?0

?0

?0

X

¥k ADDFCN
¥ INCREMENT FC N TIMES
X SET OFERAND

ADDFC3

ADDFC2

ADDFC1
ADDFCO

X

L.
INX
INX
INC
INC
BRA
L.InX
INX
INC
BRA
L.IX
INX
68TX
INC
RTS

¥ COFLEL
¥ COFY LAREL TO LABREL STORE

COFLEL

COFDON

X

X
X

BSR
STA
BSR
8TA
BER
STA
BSR
5TA
RSR
STA
BSR
5TA
RTS
INX
RTS

RME

X GETCHR
 GET A CHARACTER

GETCHR

FIX

L.IvA
AN
TAR
CMF
RCS
CMF
BL.S
CMF
RCS
CMF
RBLS
ING

SYSTEM V1.4

A
A

A

FC

OFCNT
OFCNT
ANDFCO
FC

OFCNT
ADDFCO
FC

P
OFCNT

GETCHR
LAREL
GETCHR
LAREL+1
GETCHR
LAREL+2
GETCHR
LAREL+3
GETCHR
LLABEL+4
GETCHR
LAREL+S

K3

0yX
¥ 7F

#0
FIX
*Y
COFDON
*A
FIX
¥ 7
COFDON

FAGE

(BYTE) COUNT

GET THE FC

BUMF TWICE

KICK OFERAND COUNT

GET THE FC
BUMF IT

BUMF IT
FUT BACK

NONE

RETURN

MASK  FARITY

IF <0y FIX STACK

IF <=9y OK

IF <Ay FIX STACK

IF «=Zy OK

34
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L.LOCN
ocecz
0CC3
oCC4

0CCS
occ?z
0CC?

occe
OCCE

ocno
ocni1
ocn3
ocns
OChé
ocns

OCIE
ocnc
ocnn
OCIE

oCDF
OCE1
OCE3
OCE4
OCEéS
OCE7

OCES8
0CEA
OCEC
OCED
OCEF
OCF1
OCF3
OCFS
OCFé&
OCF8
OCF?9

OCFA
OCFC
OCFE

El
31
4F
39

8n
8n
7E

8n
20

36
8n
8n
32
an
7E

44
44
44
44

84
8E
19
89
19
39

@7
Ab
10
A7
Ab
92
A7
49
88
46
39

ER
AY

ASSEMELER SYSTEM V1.4

B2

02
00
03

02
F9

08
03

07
03

oF
20

40

70
01

0l
00
71
00

01

01
00
00

B3

1E

INS
CLR
RTS
X
¥k 0UT3S

A

X FRINT 3 SFACES

ouT3S RSR
ouUT2S RSR
ouTsZ JMF
X

¥X OUTHXS

¥ FRINT 2 HEX DIGITS AND
OUTHEX

OUTHXS RSR
ERA

X

*% OUTHEX

¥ FRINT A AS

OUTHEX FSH
ESR
RSR
FUL
RBRSR

FRTIT JMF

X

HEXL LGSR
LSR
L.SR
LSR

X

HEXR ANI
AL
naA
ALC
[AA
RTS

X

Xk SUBLé

A

> > DD

ouTsZ
ouTsZ
ouTs

ouTsZ

HEX DIGITS

HEXL.
FRTIT

HEXR
OUTCH

¥EF
#¥$90

#4640

X 16 RIT SUBTRACT

SUR164 5TA
LA
SHA
8TA
LA
SRC
8TA
ROL.
EOR
ROR
RTS

X

XX ADDLé

X 16 RIT AIDD

ALDL6 AL
ALC
5TA

A
A

>>>>2>D>2

B
A
A

TEMF
1sX

1sX
OrX
TEMF
Oy X

#1

1+X
Oy X
O X

FIX STACK
SET A
NONE

FRINT A SFACE

A SFACE
GO FRINT DIGITS

SAVE
GO CONVERT
GO FRINT IT

GO CONVERT
GO FRINT

MASK DOWN

TRICK CONVERT

SAVE

SET ARITH CARRY

ADD ON

ADD WITH CARRY (MS)

SAVE

FAGE 35
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LOCN
onoo
onoz

ono3

onoé
onog
OnoA
apon
QODOF
onii
onl4
o016
on1s
Onla
OnLD
On20
on21
One3
oL2s
ouz27
on2a
Onz2a
ona2c
OU2F
0031
034

O3S
on37z
On3e

on3c
OL3E
040
onas
onas
ona7z
Qnay
onac
OL4r

onii1

6800

El
E7
39

26
26
ED
P4
27
ED
26
?6
né
CE
ED
4F
Ié
nz
2A
43

27
7F
86
7E
39

Pé
26
BRI

Q6
i
ED
DE
nF
I
7E
6
ZE.

kI

ASSEMELER SYSTEM V1.4 FAGE
B2 B3
01 8TA B 1eX SAVE LS
RTS
X
% TYFEL
X HANDLES TYFE1L INSTRUCTIONS
oc 86 TYFEL JMF ADFCL GO FIX FC
X
¥k TYFEZ
¥ HANDLES TYFEZ2 INSTRUCTIONS
AR TYFEZ LA A MODFY CHECK MODIFY FLAG
42 ENE TYF3R
oC 7E JER ADNFC2
8F LA A FABS CHECK FASS COUNT
23 REQ TYFEZD IF FASS 1y SKIF
11 DS JEGR EVAL GO EVALUATE OFERAND
16 ENE TYFEZ2R IF EVAL ERRORy UNDEFINED
AR Lna A FPC
4C LoA B FC+HI REFERENCE ADDRESS
00 7R LIX #QTEMF FOINT
o E8 JER SUELS GO SUBTRACT
CL.ER A
70 LI B QTEMF+1 GET LS RESULT
7F aTa B OF1 SAVE BRANCH AMOUNT
01 EFL. TYFEZA IF FOSy SKIF
COM A COMPLEMENT A
7R TYFE26  CMF A QTEMF CHECK SIGN EXTENSION
08 REQ TYFEZ2D IF EQUALy OK
00 7F  TYFE2R CLR OF1 SET RRANCH = 0
06 Loa A  #é
07 ES JMF ASMERR GO REFORT ERROR
TYFE2D RTS DONE
X
¥ TYFE3
X HANDLES TYFE3 INST.
AR TYFES L. A MODFY GET MODIFIER
13 EBNE TYF3R IF SET» ERROR
on A3 TYFE3A JSK INDEX GO CHECK INDEXEID
X
¥k EXTENID
¥ CHECKS FOR EXTENDED ADDRESSING (DEFAULT)
8F EXTEND LIA A FASS
09 BEQ EXTENL CHECK FAS58=1
11 06 JER EVAL GO EVALUATE OFERAND
7B EXTENO  L.IX QTEMF GET RESULT
7F 5TX 0OF1 SET RYTES 243
13 BER FIXMOn
OC 72  EXTEN1  JMF ALIFC3 RKICK FC AGAIN
03 TYF3R LIA A #3
07 Né JME OFSERRKR
*
¥k TYFES
¥ HANDLE TYFES INST.
OE 3F TYFES JOR TMMED CHECK IMMEDIATE
X
¥ TYFEA

36
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LOCN

ons4
ons7

onse
oSk
onse
QDSE
on&0
ons2
oné4
(Y
oL&7
onge
ODh&R
onasn
ON&F
on7i
onzz
on7z3
onzs
onzz
onze
onza

ODn7Ek
on7n
OD7E
ongo
ongz2
one4
ongé

onss
ongaA
On8k
onan
ongF
onei1
one3
onva
on%é
onez
oney
onec
onen
OnYE
ODAQ

El

ED
20

8n

né
c1
24
96
26
39
(o
c1

22

96
27
4h
40
84
9K
97
4F
39

96
44
26
né
CE
7
20

96
4A
2R
né
c1
23
40
84
1R
97
7E
31
31
86
7E

AGSEMELER SYSTEM V1.4

B2

OE
EO

01

7E
80
05
AR
36

OF
OR
FS
Al
2R

40
7E
7E

AR

on
7E
20
7E
E1

AR
BF
7E
3F
03
10

7E

03
07

B3

04

86

Ié

¥ HANDLE TYFE4 INST.

TYFE4 JSR DIRECT
EBRA TYFE3A

X

Xk FIXMOD

¥ SET UF MODIFIER

FAGE

GO CHECK DIRECT
DEFAULT EXTENID

TFIXMD EBSR FIXMOD
RTS
FIXMOD LDA B OFCODE
CMF B #$80
ECC FIXM3 CHECK NO MODIFIER
FIXM4 LoA A MODFY
ENE TYFE7C CHECK ILLEGAL
RTS
FIXM3 AND B #$F
CMF B #$B CHECK NO MODIFIER
EHI FIXM4
FIXMS LA A MODFY GET MODIFIER
REQ TYFEZC
DEC A
NEG A
ANDL A #$40
AL A OFCODE
8STA A OFCODE FIX UF OFCODE
CLR A RESET ERROR
RTS
X
X% TYFES6
X HANDLE TYFE& INST.
TYFE& LoA A MODFY GET MODIFIER
DEC A
BFL TYFE7A CHECK INHERENT (ArE)
LA B OFCODE GET OFCOLE
Al B #$20 AL ON
8TA B OFCODE FUT BACK
BRA TYFE3A GO D0 TYPE3
X
Xk TYFEZ
X HANDLE TYPE? INSTRUCTIONS
TYFE?7 LA A MODFY GET MODIFIER
DEC A
BMI TYF3R
TYFEZ7A LDA B OFCODE GET CODE
CMF B #$3F CHECK FUSH OR FULL
EBLS TYFEZD
NEG A
ANII A #$10 MASK DOWN
TYFEZD  ABRA MODIFY
STA A  OFCODE SAVE
JHMF ANDFCL KICK FC
TYFE7C INS
INS
LA A #3
JMF OFSERR

37
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LOCN

onA3
ODAS
onAB
oDAA
ODAC
ODAE
OIEO
ong2
ODEA4
OnBé
onges
ODBA
ODRC
ODEE
onco
onca2
onca
oncé
once
once
Once
onco
ONCF
opn2
onn4
onné
onne
onne
onnc
onnn
ODEO
ODEZ
OnE4
ONES
ODE7
ONE?
ONER
ODED
ODEF
ODnF1
ODF3
ONFS
ODF7
ODF?
ODFA
ODFC
ODFID
ODFE
OEQ1
OEO2
0E03

Bl

DE
7F
Ab
81
26
Ab
81
27
81
26
20
Ab
81
27
81
27
81
27
08
20
96
27
BRI
P64
?7
ED
26
31
31
7E
Ab
81
26
08
Ab
81
27
81
27
20
né
CH
07
39
86
31
31
7E
31
31
39

ASSEMBLER SYSTEM V1.4

R2 BR3
¥k INDEX
¥ CHECK FOR
¥ RETURN IF NOT
&HR INDEX LIX
00 7F CLR
00 LA A
58 CHMF A
ocC EBNE
01 LDA A
20 CHMF A
22 BEQ
on CMF A
02 ENE
ic ERA
00 INDEX1 LA A
20 CHMF A
20 BREQ
20 CMF A
2F BEQ
on CMF A
2R BEQ
INX
EF ERA
8F INDEX2 LDA A
07 REQ
11 IS JER
7C LhA A
7F 5TA A
on %9 INDEX3 JSK
26 BNE
ING
INS
oC 7E JMF
01 INDEX4 LDA A
58 CMF A
14 BNE
INX
01 INDEOO LDA A
20 CMF A
DE BEQ
on CMF A
na REQ
07 BRA
7E INDEXO LA B
10 ADD R
7E STA B
INDNEX? RTS
08 INDEXS  LIA A
INS
INS
07 Ié JMF
FIXXX2 INS
INS
RTS

XTEMF1
0F1
09X
/X
INDEX1
1+ X

#J‘
INDEX3
#£¢D
INDEX1
INDEX3
Oy X
%'y
INDEXA4
'J’
INDEXO
#$0D
ITNDEXO

INDEX1
FASSH
INDEX3
EVAL
QTEMF+1
OF1
TFIXMD
FIXXX2

ALDFC2
19X
%X
INDEXS

1vX

*f
INDEXZ2
#40
INDEX2
INDEXS
OFCODE
#4$10
OFCODE

$8

OFSERR

FAGE

INDEX ADDRESSING

GET OFERAND FTR

FIRST CHAR
IS IT AN X7
IF NOT» CHECK NEXT

GET CHAR
CHECK FOR COMMA

CHECK FOR SFACE
IF 80y EXTENDED

CHECK FASS COUNT
GO EVALUATE

SET OFFSET

FIX STAC

GET NEXT CHAR
Is IT X

IF NOT» EXTENDED

GET FOLLOWING

MUST BE SFACE
IF S0y INDEXED

G0 REFORT ERROR

FIX STACK
NONE

38
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LOCN

OE04
OEO06
OE08
OEOA
QEOC
OEQE
OE11
OE14
OE14
OE18
OE1A
OE1LC
OE1E
OE1LF
OE20
OE22
OEZ24
OE2E
OE26
oE28
OE29
OE2R
OEZDN
OE2F
OE32
OE34
OE36
OE38
0E3A
OE3C
OE3E

OE3F
OE41
OE43
0EA45
0E47
OEA49
OE4R
OEAI
OE4E
OEAF
OES1
OES3
OESS
OES?
OESY
OESC
OESE
OE&60
OES62

El

DE
86
97
Q7
IF
BI
7F
Cé
nz
DE
Eé
C1
36
07
DE
OF
33
06
27
Sh
26
né
26
RD
26
)
20
né
CE
n7z
39

DE
Ab
81
27
4
CR
nz
39
08
DF
né
C4a
C1

22

ED
26
Ré
27
EBI

ASSEMEBLER SYSTEM V1.4

B2 R3

6B
FF
56
60

11 DS
00 56
7F
60
&R
00
20

73
4B

10

on
78
09
on 59
50
7C
2F
7E
10

4B
00
23

7E
10
7E

&R
7E
OF
OR
15
on 59
26
8F
07
11 03

X DIRECT

X CHECK FOR

DIRECT LDIX
LIA
STA
8TaA
8TX
JER
CLR
L.IA
8TA
L.IX
L.IA
CMF
FGH
TFA
L.IvX
8TX
FUL
TAF
REQ
TST
BNE
LIA
ENE
JEK
BNE
LIA
EBRA

NIDIR LIA
AL
sTA
RTS

X

Xk IMMED

X CHECK FOR

IMMED L.IX
L.ItA
CHMF
BEQ

IMMEDO LDA
AL
8TA
RTS

IMMED1  INX
65TX
L.IlA
ANII
CMF
BHI
JSR
ENE
LIA
REQ
JBR

FAGE

DIRECT ADDRESSING

Dmm o

mmm >

XTEMF1
#4FF
ERRFLG
LBLMSK
XTEMFS
EVAL
ERRFLG
¥$7F
LEBLMSK
XTEMF1
Oy X
¥’y

XTEMFS
XTEMF1

NIIIR

NIOIR
QTEMF
NIIIR
TFIXMD
FIXXX
QTEMF+1
IMMED2
OFCODE
#4610
OFCODE

DISARLE ERRORS
SET MASK

SAVE FOINTER
GO CALCULATE
ENABLE ERRORS

RESET MASK
GET END FTR
GET TERMINATOR
CHECK INDEXED

RESET CCR

39

IF NO FIND ALL»y NO DIRECT

GET MS BYTE

FASS ON

IMMEDIATE ADDRESSING

A
A

E
B

mmm

XTEMF1
0yX
E R
ITMMED]
OFCODE
#410
OFCODE

XTEMF1
OFCODE
#$F
F4EB
IMMED3
TFIXMD
FIXXX
FASS
IMMED4
EVAL

GET OFERAND FTR

CHECK FOR #
IF S0y IMMEDIATE

MOVE FAST #

IF FASS51y SKIF
GO EVALUATE OFERAND



TSC 4800 ASSEMELER SYSTEM V1.4 FAGE

LOCN Bl R2 E3

OE&6G 96 7C LOA A QTEMP+1 GET LS RESULT
OE&7 97 7F IMMEDZ2 8TA A 0F1 SET BYTE 2
OE&9 BRI OC 7E IMMED4 SR ALDFC2

OE&LC 20 16 ERA FIXXX

OEGE 96 AR IMMED3 LDA A MODFY

OE70 4A DEC A

OE71 2B 03 BMI IMMEDS

OE73 7E Ol 9C IMMED6é  JMF TYFE7C
0OE76 BD OC 72 IMMEDS JSKR ADDFC3

OE79 96 8F LA A FASS
OE7R 27 07 REQ FIXXX CHECK FASS COUNT
QE7D BD 11 DS JER EVAL GO EVALUATE
OE80 DE 7K L.11X QTEMF GET ARG
OEB82 DF 7F 8TX 0OF1 SET OFERANDS
OE84 31 FIXXX INS
OE8S 31 INS
OEB&6 39 RTS
X
¥ TYFES
X
OE87 86 FF TYFES LDA A #$FF
OEBY 97 56 8TA A ERRFLG SUFFRESS ERROR REFORT
OEBE DE 96 L.IX OFNFTR
OE8D DF 73 8TX XTEMPS SAVE START
OE8F BRI 11 DS JBR EVAL GO EVALUATE EXFR
OE92 CE 02 00 L.IrX #RYTSTK
OE9S IF 87 8TX BYTFTR SET UF FOINTER
OEY7 96 7C LA A QTEMP+1 GET RESULT
OEY? 27 56 EEQ TYFESF IF ZERO» DELIM TYPE
OE9R DE 6R LIX XTEMF1
OE9D A4 00 LA A O»X
OE9F 81 2C CMF A #7y
OEAL 26 A4E ENE TYFESF IF NOT COMMA» DELIM TYFE
OEA3 08 INX MOVE FAST »
OEA4 96 7C LA A QTEMF+1 GET DATA
OEA6 E&6 00 LA B O¢X GET NEXT CHAR
OEAB8 08 INX
OEA? C1 OD CMF B #4$D CHECK FOR CR
OEAR 26 04 BNE TYFEBA
OEALD 97 SR 8TA A FCCFLG
OEAF C&6 20 LA B #$20 GET SFPACE
OER1 D7 7E TYFPEBA STA B OFCODE STORE FIRST BYTE
OER3 DF 71 8TX XTEMF 4 SAVE FTR
OERS B OC 86 JBR ALDFCL KICK FC
OEE8 DE 71 LI XTEMF4 GET FTR BACK
OEEA 4A DEC A SEE IF DONE
OEEE 26 01 ENE TYFESE
OERD 39 RTS
OERE 97 GA TYFEBER STA A DATFLG SET FLAG
OECO 86 01 LA A  #1
OEC2 97 Aé STA A  BYTCNT SAVE RBRYTE COUNT
OEC4 Eé 00 TYFEBE LDA B 0sX GET CHAR
OECé 08 INX KICK FTR
OEC?7 IF 71 8TX XTEMF 4 SAVE

OEC? 7I! 00 G5R TST FCCFLG CHECK FLAG



TSC 4800

LOCN
OECC
QOECE
OENO
OED2
OED4
OEDS
OEDS8
QEDA
OEDER
OCEDD
OEEOQ
QEE2
OEES
OEE7
OEE®
OEER
QEED
0EFO

OEF1
OEF3
OEFS
OEF6
OEF8
OEFA
QOEFC
OEFF
OFO01
0F03
OF 05
OF06
OF08
OFO0A
OFOC
OFOn
OFOF
0F10
OF12
OF14
OF1%
OF17
OF19
OF 1k
OF1D
OF1E
0F20
OF23
OF 25
OF28
OF2a
OF2C
OF 2F
OF31
OF33

E1
26
c1
26
7
Cé
DE
E7
08
nF
EBD
DE
7A
26
84
?7
97
7F
39

DE
Eé
08
Ad
?7
IF
ED
LE
E1l
26
39
n7z
86
?7
08
Ab
08
OF
NE
11
27
81
27
A7
08
LF
8c
27
BRI
NE
20
7F
86
Q7
39

ASSEMRLER SYSTEM V1.4

B2
06
on
04
SR
20
a7
00

87
ocC
71
00
oo
01
20
5A
00

73
00

00
7E
71
oc
71
01
01

9A
01
Ab

00

71
87

15
on
11
00

87
03
13
oc
74
El
00
01
?0

B3
TYFESD
TYFESC
86
5A
56
X
TYFEBF
86
TYFESG
TYFES8H
00
86
96 TYFES8I

BNE
CMF
BNE
8TA
LOA
LI
STA
INX
8TX
JER
LIX
DEC
ENE.
LA
8TA
STA
CLR
RTS

L.IX
L.IA
INX
LIA
8TA
8TX
JSR
LIX
CMF
ENE
RTS
5TA
LIA
STA
INX
LIA
INX
S5TX
LIvX
CRA
BEQ
CMF
EEQ
8TA
INX
8TX
CFX
BEQ
JER
LIX
ERA
CLR
L&
5TA
RTS

o> v 4

D> Iw

>

FAGE

TYFESBD

3 3] CHECK CR

TYFESBC

FCCFLG

#6520

BYTFTR GET STACK FTR

0 X FUT ON STACK

BEYTFTR SAVE NEXT FOSITION

ADDFC1

XTEMF4 RETRIEVE FTR

DATFLG COUNT OFF

TYFEBE LOOF TILL DONE

1

OFCNT CORRECT OF COUNT

DATFLG SET FLAG

ERRFL.G CLEAR ERROR SUFFRESS
DONE

XTEMFS GET START FOINTER

Oy X GET DELIMITER
MOVE FAST

0O X GET CHAR

OFCODE FUT AWAY

XTEMF 4

ADDFC1 KICK FC

XTEMF 4

19X CHECK END

TYFEBG

DATFLG SET FLAG

#1

BYTCNT SET COUNT
MOVE FOINTER

0y X GET CHAR

XTEMF4 SAVE FTR

BYTFTR GET STACK FTR
CHECK ENI

TYFESBI IF S0y QUIT

#4$D CHECK FOR CR

TYFESI IF 80y QUIT

Oy X FUT ON STACK

BYTFTR SAVE NEW FOSITION

FRYTSTR+256

TYFES.)

ADDFC1

XTEMF4 GET SOURCE FTR RBACK

TYFE8H LOOF TILL DONE

ERRFL.G RESET ERROR SUFFRESSION

#1

OFCNT SET COUNT
NONE

41
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.OCN
OF34
OF 36
oF38
OF 3A
OF 3D
OF3F

OF42
0OF4%5
OFa7
OF 44
OFaC
OF 4E
OF51
OFS3
OF 55
OF57
OF59
OF SR
OFSI
OF SF
0F61
OF &2
OF &4
OF 66
OF 68
OF 69
OF &R
OF 6E
0F70
OF72
OF74
OF75
QF77
OF 7A
OF7C

OF7E
0F81
OF83
OF 86
OF88
OF 8A
OF8Dh
OF 8F
OF?1
OF93
OF 9%
OF97

El
8n
20
80
7F
86
7E

CE
InF
ED
96
@7
B
DE

81
27
g1
27
86
@7
39
97
86
27
08
DF
BD
DE
96
A7
08
OF
8c
27
20

CE
InF
ED
DE
OF
ED
DE
Ab
81
27
81
27

ASSEMELER SYSTEM V1.4

FAGE

B2 B3
63 TYFESK RHR TYFLOG
02 BEA TYFESL
F2 TYFES.) RSR TY i3
00 56 TYPESBL CLR ERRFLG RESET FLAG
OE LA A #11 SET ERROR
07 ES JMF ASMERR
b
X
¥x TYFE®
¥ HANDLES TYFE 9 INSTRUCTIONS
02 00 TYFE? LOX FRYTETK
87 68TX BYTFTR SET UF STACK
OB F2 JER FEVAL GO EVALUATE
7C LA A QTEMPt1 GET DATA
7E. 8T A OFCODE FUT AWAY
oC 86 TYPEPC JBR ANDFCL KICK FC
bh L.0X XTEMF1 GET SOURCE FTR
00 LA A 09X
on CMF A #ED CHECK DONE
04 REQ TYFE®D
20 CMF A 47
05 REQ TYFESA
01 TYFE?D LDA A #1
?0 STA A OFCNT CORRECT COUNT
RTS
9A TYFE?A STA A DATFLG SET
01 LA A %1
Ab STA A  BYTCNT SET COUNT
TYFE?R INX MOVE TO NEXT ARGUMENT
=3¢ STX XTEMF1 SAVE FTR
OB F2 JER FEVAL GO CRUNCH
87 LIX RYTFTR GET STACK
7C LDA A QTEMF+L GET DATA
00 8STA A 0OsX SAVE TIT
INX
a7 8TX BYTFTR UFDATE AND SAVE
03 00 CFX EBYTETRA254
RC BEQ TYFES.)
no BRA TYRESC
X
X
¥ TYFEL1O
X EVALUATE TYFE 10 INSTRUCTION
02 00 TYFEL10 LDX FHBYTSTK
87 8TX BYTFTR SET UF STACK
Ok F2 JER FEVAL GO EVALUATE
7B LIX QTEMF
7E 8TX OFCODE FUT DATA
oC 7E TYFL10A JSR ALDFC2 KICK FC
4R L.IX XTEMF1 GET TERM FTR
00 LOA A OsX GET TERM
on CMF A #$D CHECK CR
04 BEQ TYF10C
20 CMF A #7y
0% REQ TYFLOR



TSC 6800

L.OCN
OF99
OF %R
OF 2N
OF9E
OFAOD
OFAZ2
OF A4
OFAS
OFA7
OFAA
OFAC
OF AE
OFBO
OFB2
OFB4
OFBS
OFB&
OF B8
OFBE

OFRD
OFCO
OFC2
OFC4
OFCé&
OFC8
OFCA
OFCC
OFCE
OFDO
OFD3
OF DS
OFD7
OF DY
OFIDC
OFDE
OFEOQ
OFE1
OFE3
OFE&
OFE®9

OFEA

OFET
OFFO
OFF 2
OFF 4
OFF &
OFF8
OFFA
OFFC
OFFE
1000
1002

Bl
86
@7
39
@7
86
Q7
08
IF
ED
DE
P
A7
?6
A7
08
08
nF
8c
20

7F
96
27
P4
27
?6
26
94
27
ED
né
26
Cé
ED
Pé
26
5A
26
7F
7F
39

7E

7F
96
26
P64
26
DE
Ad
Q7
Ab
Eé6
CE

ASSEMBLER SYSTEM V1.4

B2
02
?0

5A
02
Ab

4B
OR
87
7E
00
7C
01

87
03
co

00
8F
25
511
21
4F
1E
AE
19
11
2
02
01
07
50
03

Fé
00
00

10

00
8F
FS
4F
F2
&HB
Q2
71
00
01
10

B3

00

a9

EBA

ac

GE

E4

59

41

TYF10C

TYF10R

X
TYFELL

TYF11A

TYFLLE

TYF11C
X
TYFERK
X
TYFE12

TYF12D

LA
68TA
RTS
5TA
LDA
STA
INX
8TX
JER
LIX
LA
8TA
L.IA
STA
INX
INX
8TX
CFX
ERA

CLLR
LA
BEQ
LA
REQ
L.IvA
EBNE
LA
BREQ
JSR
L.IvA
ENE
L.IvA
JER
LIA
ENE
DEC
EBNE
CLR
CLR
RTS

JMF

CLR
LA
ENE
LA
BNE
L.0X
L.IA
S5TA
DA
LA
LIOX

>>>D

>2>2> D

> » > D

W D>D D>

FAGE

2
OFCNT CORRECT COUNT

DATFLG SET MULT DATA FLAG

¥2

BYTONT SET COUNT

MOVE FAST TERM
XTEMF1 SET NEW INDEX
FEVAL GO EVALUATE NEXT
BYTFTR GET FOINTER
QTEMF
Oy X
QTEMF+1
19X

FUT DATA AND ADJUST
BYTFTR SAVE FTR
FRYTSTRK+256
TYF10A LOOF TILL DONE

FCFI.AG TURN FC OFF

FASS

TYF11C IF FPASS 1 IGNORE

FIFLG

TYF11C

l.AREL

TYFERR

LIST SEE IF LIST ON

TYF11C IF NOTy IGNORE

EVaL CRUNCH IT

QATEMF+1 GET COUNT

TYF11A

1 SET 1 LINE

FCRL.F no LF

EJFLG SEE IF EJECTED

TYF11R IF 80y QUIT
COUNT OFF

TYF11A LOOF TILL DONE

EJFL.G RESET FLAG

FRTFLG DON‘T FRINT
DONE

TYF15A

FCFL.AG

FASS

TYF11(0

l.ABEL.

TYFERRK

XTEMF1 GET ARG FOINTER

29X

TEMF SAVE

O X

1+X GET SWITCH ID

FOFTLST FOINT TO LIST

43
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LLOCN
1005
1007
1009
100A
100R
100C
1000
100E
100F
1012
1014
1014
1019
101E
101D
101E
1020
1022
1023
1025
1027
1029
102k
1021
102F
1030
1032
1034
1036
1038
103A
103C
103E
1040

1041
1042
1043
1044
1045
1047
1048
1049
104A
104E
104D
104E
104F
1050
1051
1053
1054
1055
1056
1057

E1
Al
27
08
08
08
08
08
08
8c
26
86
7E
E1l
26
36
?6
Al
32
26
Ab
EE
A7
DE
Ab
08
nFE
81
27
81
27
a1
27
20
39

4c
49
53
FF
00
AE
AF
AC
00
00
54
41
50
FF
00
4E
AF
54
00
00

ASSEMBLER SYSTEM V1.4

B2 B3

00
10

10
Fi
0A
07
01
EC

71
02

E4

04
00
&R
00

-3
on
0A
20
06
2c
BA
ED

AE

AE

89

ES

TYF12A

TYF12C

TYFL2E

FNOENI

OFTION
X
OFTLST

CMF
BEQ
INX
INX
INX
INX
INX
INX
CFX
ENE
LDA
JMF
CMF
BNE
F&H
LA
CMF
FUL
BNE
LIA
LIX
STA
Lox
LA
INX
5TX
CMF
REQ
CMF
REQ
CHF
EEQR
BRA
RTS

FCC

FCR
FIE
FCC

FCE
FLOE
FCC

FCE
FIOR
FCC

FCE
FIE

>» D>P>»»D> m D

>

09X
TYFL12R

FOPNEND+S6
TYF12A
#10
ASMERR
1yX
TYFL12C

TEMF

2¢X

TYF12C
3¢ X
49X
Oy X
XTEMF1
O X

XTEMF1
#$D
OFTDON
*/
OFTOON
¥y
TYFP12D
FNIOENID

‘LIS’

$FF
LIST
INULI

LIST
‘TAF”

$FF
TAPE
‘NOT”

TAFE

FAGE 44

SEE IF MATCH

ADVANCE PTR
SEE IF TARLE ENID
LOOF

SET ERROR NUMEER AND REFORT
SEE IF SECOND MATCH
IF NOT» GO RACK

GET 3RD CHAR
SEE IF MATCH

IF NOT» LOOF
GET DATA

GET ADDRESS
SET SWITCH

DONE



TSC 6800 ASSEMELER SYSTEM V1.4 FAGE 45

LOCN B1 B2 B3

1059 4D FCC ‘MEM”
1054 45
105k 4D
10GC FF FCE $FF
1050 00 B3 FIOE MEMORY
105F 4E FCC NOM”
1060 4F
1061 4n
1062 00 FCR 0
1063 00 R3 FIR MEMORY
1065 53 FCC ‘8YM”
1066 59
1067 4D
1068 FF FCRB $FF
1069 00 AF FIIR SYMEOL
1068 AE FCC ‘NOS
106C 4F
10600 53
106E 00 FCE 0
106F 00 AF FIOR SYMEOL
1071 47 FCC ‘GEN’
1072 45
1073 AE
1074 FF FOR $FF
1075 00 RO FLR GENER
1077 AE FCC “NOG
1078 4F
1079 47
107Aa 00 FCR 0
107E 00 RO FDE GENER
1070 50 FCC ‘FAG’
107E 41
107F 47
1080 FF FCR $FF
1081 00 E1 FIR FAGER
1083 4E OFNEND  FCC NOF”
1084 4F
1085 G50
1086 00 FCr 0
1087 00 El FIk FAGER
X
X
1089 7F 00 59 TYFE13 CLR FCFLAG
108C 926 8F LA A FASS
108E 27 11 BEQ TYF13aA
1090 96 4F LA A  LABEL
1092 26 20 BNE TYF15A
1094 97 5E 8TA A FRTFLG
1096 96 El LA A FAGER SEE IF FAGER ON
1098 27 07 REQR TYF13A IF NOT» IGNORE
109A 96 AE LA A LIST SEE IF LIST ON
109C 27 03 REQ TYF13A IF NOT» IGNORE
109E 7F 00 OF CLR FAGFLG
10A1 39 TYF13A RTS

%



T6C 46800

LLOCN
10A2
10A4
1046
10A9
10AE

10AD
10AF

10RO
10R2
10E4
10Ré
10B?
1ORC
1ORBE
10C0O
Loc1
10C3
10Cé
10C9
10CH
10CD
10CF
1001
1003
1005
1007
1008
10DA

1ronn
10EO
10E2
10E4
10E6
10E8

10E?
10EC
10EE
10FO
10F2
10F4
10F7
10F9
10FE
10FD
10FF
1101
1102
1104
1106
1108
1109
110E

E1
96
26
EI
DE
DF
nF
39

96
26
86
7E
ED
DF
6
44
97
ED
7F
IE
96
[é
E7
A7
NE
DF
39
6
7E

ZF
?64
26
86
@7
39

7F
96
27
P4
26
CE
nF
DE
Ab
81
27
08
DF
IE
A7
08
nF
8cC

ASSEMELER

B2
4F
OE
11
7R
4R
&n

4F
05
07
07
09
FI
8F

96
11
00
FI
7C
78
06
07
78
4

84
07

00
aF
o
FF
58

00
8F
2E
aF
Co
00
65
96
00
oD
OF

94
65
00

65
00

B3

ES

05

ns
9é

Cé

Eé6

TYFEL14

X
TYFELS

TYF15A

EQUL

TYF15C

X
TYFELé

X
TYFEL7

NAM1

L.DA
BNE
JER
L.IX
STX

8TX
RTS

LA
ENE
L.IA
JMF
JER
STX
LA
NEC
STA
JER
CLR
1. X
LIA
L.IA
STA
STA
LI1X
STX
RTS
LIA
JHMF

CLR
LA
ENE
L.D'A
STA
RTS

CLR
L.DA
REQ
LA
BNE
L.IX
STX
L.IrX
L.0A
CMP
REQ
INX
8TX
LIX
STA
INX
S5TX
CFX

SYSTEM V1.4

2>

B

FAGE

L.AREL

TYF1GA

EVAL. GO EVALUATE OFERAND
QTEMF GET RESULT

FC SET FC

XTEMF2

l.AREL

EQUL

+7 SET ERROR
ASMERR

FNIIL KL FIND LAREL
HF I

FAGS CHECK FASS

ERRFIL.G

EVAL GO EVALUATE
ERRFLG

$F I

QATEMF+1

QTEMF

b X

7o X

QTEMF

XTEMP2

L.STERR ELSE ERROR
ASMERR GO REFORT

FCFLAG
LABEL
TYF15A
FSFF
ENDFLG

FCFLAG

FASS

NAM3 IF FASS1 IGNORE
LAREL

TYF1SA

#TITLE

XSAVE SAVE FTR
OFNFTR GET FOINTER
Oy X

#4510 CHECK FOR CR
NAM2

GET TO NEXT

OFNFTR

XSAVE GET OTHER FTR
OrX

XBAVE UFDATE
#TITLE+32

46
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LOCN
110E
1110
1112
1114
1117
1119
111B
111C
111E

111F
1122
1125
1127
1129
112C
112E
1130

1131
1132
1134
1136
1139
113C
113D
113E
1140
1142
1144
1146
1149
114a
114C
114F
11852
1159
1158
115A
115C
115D
115F
1161
1163
1164
1166
1168
1146A
116C
116E
116F
1171
1173
1174

E1
26
86
IE
a8c
27
A7
o8
20
39
En
CE
né
96
EI
IE
DF
39

37
né
27
CE
B
37
4F
?7
@7
Cé
27
BRI
59A
26
CE
B
CE
ED
26
8h
19
@7
P64
89
19
97
27
84
27
an
ac
?6
an
SC
P64

ASSEMBLER SYSTEM V1.4

B2
E9
20
65
Q0
08
00

Fé

11
Q0
4C
4R
oc
7B
4R

El
69
11
07

AB
Bl
03

064
07

FA
00
07
11
07
Al
01

Al
AC
00

AC
ocC
FO
03
2F

AC
30

Al

B3

Eé

G

7R

FaA

ni
AR

EA

Cé
AR
AY
AB

ENE
LA
LIX
CFX
EBEQ
8Ta
INX
ERA
RTS

NAMZ2

FILTIT

NAM3

X
TYFEL8 JSR
LI1X
L.IA
LA
JSR
LIX
§TX
RTS
X

x¥ EJECT
EJECT FSH
LIDA
BER
L.IX
JER
FSH
CLF
S5TA
STA
LA
EEQR
JGR
NEC
ENE
LDX
JBR
L.IX
JER
L.IA
AL
naA
STA
LA
ALC
[1AA
STA
BREQ
AND
EEQR
BSK
INC
LIDA
ESR
INC
L.DOA

FRTMAR

MARDON

FFrAGS

FPAG2

mD>DDDx

D m D> > >>D >

>

NAM1
#4$20
XSAVE

FTITLEA32

NAM3
O X

FEILTIT

EVAL.
FQTEMF
FC+1
FC
AlNlLé
QATEMF
FC

FAGER
NOEJT
$EJSTR
FIOATA

LINCNT
FAGER
#3
MARTION
FCRLF

PRTMAR
$FTITLE
FIATA
$PFF
FOATA
FAGENO+1
1

FAGENO+1
FAGENQ
¥0

FAGENO
FFrAGZ
#$FO
FFAGS
OUTHL

FAGENO
OUTHR

FAGENO+1

FAGE

SEE IF FAGE ON

IF NOTs SKIF

FOINT TO EJECT STRING
FRINT THE CHARS

TURN FAGER OFF

FRINT MARGIN
SET IN TITLE

FRINT HEADER

KICK FAGE COUNT

FRINT MS
SET FLAG
GET BYTE
FRINT LS OF MS

GET LS BYTE
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LOCN
1176
1178
1179
1178
1170
117F
1181
1183
1185
1188
118gR
1180
118F
1191
1192
1194
1195
1196
1197
1199
119R
1190
1190
1140
11A3
11A6
11A9
11AA
11AR
11AC
11AD
11AE
11AF
1180
L1g1
11E2
11B3
11R4
11ERS
1116
11E7
11E8
11RB?
11EA
11BR
11EBC
L1ign
11BE
11RF
11C0
11C1
11C2
11C3
11C4
11C5

Bl
27
al
26
8%
27
8n
96
B0
ED
ED
86
97
97
33
nz
33
39
an
26
20
33
39
ED
7E
BI
7E
20
20
20
20
20
20
20
20
94
53
43
20
4
4E
45
40
4F
4E:
49
43
20
41
93
53
4%
40
42
4
45

ASSEMEBLER SYSTEM V1.4

B2 R3
1E REQ
TST R
04 ENE
FO BIT A
04 BEQ
1C FFRAGS BSR
Al Lha A
1E FFAGA RSR
07 BA JER
07 BRA JER
FF Lva A
7] P4 68TA A
SF S5TA A
FUL B
El STA B
FUL B
RTS
FFAG3 TST R
Eé BNE
E8 ERA
NOEJT FUL B
RTS
oC DE OUTHL JER
03 20 JMF
oC IF  OUTHR JHR
03 20 JMF
FFF FCC
FCC

FPAG3

FFAGS
#HFO
FFrAG4
QUTHL
FAGENO+1
OUTHR
FCRLF
FCRLF
F6FF
EJFLG
FAGFLG

FAGER

FFAGS
FFAGA

HEXL.
OUTCH
HEXR
OUTCH

‘TSC MNEMONIC ASSEMELER

FAGE

SEE IF FRINTED YET
IF 80y JUST FRINT
CHECK MS DIGIT

IF Oy DON’T FRINT
FRINT

GET FAGE STATUS
RESTORE

DONE
CHECK IF PRINTED

DONE

FAGE ‘
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TSC 4800 ASSEMBLER SYSTEM V1.4

LLOCN
11Cé6
11C7
11C8
1169
11CA
11CH
11CccC
11CHn
11CE
11CF
1100
1101
1102
1103
1104

1105
1106
1108
110A
i1nc
11DE
11E0
112
11E4
11ES
11E6
11E8
11EA
11ER
11ED
11EF
11F0
11F2
11F4
11FS
11F7
11F8
11F9
11FA
11FC
11FE
11FF
1201
1203
1205
1207
1209
120k
120D
120F
1211
1213

El1 B2 R3

92
20
20
20
20
S0
41
47
4%
20
04
00
00
0A
04

4F
97
97
97
DE
IF
DE
Ab
08
aF
81
27
ac
81
27
SC
81
26
09
eC
07
08
06
27
20
ac
81
27
Cé
81
27
81
27
g1
26
07
09

7k
7C
63
LB
96
?6
00

2R

27

20
22
2A
OA

?6

Eé
13

2F
OE
FF
20
08
2C
04
om
01
64

FCR
EJSTR FCE

*

% EVAL

* EVALUATE AN

EVAL CLR
STA
STA
STA
LIX
STX

EVAL1A  LDX

FINDSC LDA
INX
CLR
CMF
KEQ
INC
CMF
REQ
INC
CMF
ENE
DEX
CPX
TFA
INX
TAF
BEQ
ERA

FINDS4 INC
CMF
REQ

F2 1.DA
CMF
REQ
CMF
REQ
CMF A
ENE

Fi STA R
IEX

>2>DD>

D= >m >

D m

> m

>

FAGE

4
O0yOy$Ar4a

OFERAND EXFRESSION

QTEMF

QTEMF+1

OFN INITIALIZE
XTEMF1

OFNFTR SET FOINTER
OFNFTR GET OFERAND FTR
Oy X GET CHAR

#4
F1

¥/ -
Fi

# 7 X
FINDG4

OFNFTR

FINDSC
Fi

¥/

F1

#$FF

*(

Fi

*7y

F1

#$0

FINDSC

TERM SAVE TERMINATOR
ADJUST
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TGEE 4800

L.OCN
1214
1216
1218
121K
1210
121F
1221

1223

1238
1239
1238
1230
1240
1242
1244
1246
1247
1249
1248
1240
1245
1250

251
1253
1255
1257
1258
12651
1250C
128E
1260
1262
1264
1266
1267
1269
126R
126C
126E
1270
1271
1273
1275
1276
1278
1279
127k

Bl
F
LIE
7F
Ad
81
25
31
22
IF
BRI
LE

. BD

B
EE
nF
IE
41
26
8é
7E
Cé
81
27
=18

81

27

ac
Bl
27
ac
81
27
IIE
09
70
9
AG
81
27
e
27
A
a1
27
GA
g1
27
A
nz
20
08
IF
4
@7
27

AGOEMBLER

B2
&I
@b
00
00
41
1F
GA
1B
79
ocC
7P
oc
0
06
79
61

a0
01
12
01
24

2F

27
20
&R

00

00
4F
16
|
12

42
on

48
0g

71
03

@b

79
7A

B3

71

&5

8F
04

98

71

L.OAn

LOAIN

L1

STX
L.I1X
CLR
L.I1A
CMF
RCS
CMF
BHI
S5TX
JER
LIX
JER
JGR
LInX
STX
LIX
T8T
BRI
1A
JHE
LA
CME
BEQ
INC
CME
BEQ
INC
CMF
BEQ
INC
M
BEQ
LIrX
NEX
INC
NEC
LI
CMF
BEQ
CHMF
BEQ
LHEC
CMF
BEQ
DEC
CMF
BREQ
DE
STA
BRA
TNX
STX
CL.R
STA
STA

SYSTEM V.4

>> >

XTEMF1
OFNFTR
TEMF
QX

¥ A
LOADL
E a4
LOADL
QTEMF2
CLRELAR
ATEMFZ
COFLEL
FNDILEL.
Gy X
ATEMP2
XTEMF 1L

L5

*e
L1

427
L1
XTEMF1
TEMF

O X

TEMF
L2

OFNFTR

ATEMF2
QTEMF 241

FAGE 50

GET FOINTER

GET CHARACTER

CHECK FOR LAREL
SAVE X

SET LAREL TO ZERO
GET X BACK

GO GET VALUE

GET VALUE

STORE IT

SEE IF FOUND

SET ID
CHECK FOR RBASE TAGS

FERCENT

CHECK FOR SINGLE QUOTE
GET END FOINTER

MOVE TO LAST CHAR

GET IT

CHECK 0CTAL

CHECK OCTAL

CHECK EINARY

CHECK HEX

SET DECIMAL

MOVE TO FIRST CHAR OF
SAVE

CONST



TSC 6800

LOCN
127D
1280
1281
1283
1284
1285
1287
1289
128R
1280
128F
1290
1292
1294
1296
1298
129k
129E
124a1
12A3
12A6
1247
12A9
124A
12AR
124D
12aF
12B1
1283
12R4
12Ré6
12R8
12EA
12ERC
12RF
12C0

12C1
12C3
12C5
12C7

12C9
12CR
12Ch
12CF
1201

1203
1205
1207
1204

1200
120F

E1
CE
58
27
08
5A
26
EE
Al
96
27
08
oF
oC
27
86
7F
7F
7E
96
CE
48
27
08
44
26
EE
Al
LE
08
IF
96
97
2
7E
AF
39

12
12
12

13

13
13
13
13
13

?6
né
CE
7E

?6
né

ASSEMBLER SYSTEM V1.4

B2 R3
12 C9 LIOX
ASL R
04 EEQ
.3 INX
DEC E
FC ENE
00 L4 L.IOX
00 JER
70 LS LA A
01 BEQR
INX
71 Lé STX
&R CFX
OB REQ
09 LA A
00 7R F3 CLRE
00 7C CLR
07 ES JMF
63 EVALLIE LDA A
12 C1 LInX
ASL A
04 REQ
EVALZ2 INX
NEC A
FC EBNE
00 EVAL3 LIX
00 JER
&R L.IOX
INX
Pé STX
64 LOA A
63 STA A
03 BMI
11 EO JMF
EVAL4 CLR A
RTS
X
03 OFNTEL FDERE
nn FLE
E7 FOR
OF FIDE
X
SK BCONV FOR
A FIOR
BA FOR
0o FIOE
E7 FIE
X
79 OFADRD LA A
76 LonaA R
00 7R LOX
oC FA JMF
X
79 0OFSUR LA A
7A L B

FAGE

FRCONV FOINT TO TAELE
l.4
L.3 GET TO ADDRESS
0yX GET ADDRESS
0sX COLLECT DATA
TEMF CHECK FRE OR FOST
Lé
XTEMF4 SAVE
XTEMF1 SEE IF GOT ALL
EVALLRE
#9
QTEMF
QATEMF+1 RESET ARG
ASMERR GO TO ERROR
OFN GET OFERATION
¥OFNTEL FOINT TO JUMF TARLE
EVAL3

FOINT NEXT
EVALZ MOVE TO TARGET
0y X GET TARGET ADLDR.
0yX o0 OFERATION
XTEMF1 GET FOINTER
OFNFTR SAVE FLACE
TERM GET LAST TERM
OFN SAVE OFERATION
EVAL 4 IF A TERMINATORy DONE
EVAL1A ELSE FROCESS AGAIN

DONE

OFADD
OFSUR
OFMUL
OFDIV
NECM
HEX
BIN
ocT
ASC
QTEMF2
QTEMF2+1  GET OFERAND
#QTEMF FOINT TO ACC.
AL & GO AnD
QTEMF2
QTEMF24+1
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LOCN
12E1
12E4

12E7
12EA
12EC
12EF
12F1
12F3
12F4
12Fé
12F7
12F9
12FR
12FE
12FF
1301
1303
1305
1307
1308
130A
130C
130k

130F
1312
1314
1316
1318
131A
1310
131E
1320
1322
1325
1326
1328
1326
1320
132F
1331
1333
1334
1337
1339
133K
1330
133F
1340
1341
1343
1345
1347

El
CE
7E

CE
InF
CE
Cé
Ab
46
24
37

ASSEMBLER SYSTEM V1.4

B2 B3
00 7R LIX
o E8 JMF
X
00 00  OFMUL LIX
77 aTXx
00 77 L1X
10 LA R
03 OFMUL2  LIA A
ROR A
09 BCC
FSH R
04 LIA A
05 LA R
oC FA JER
FUL R
00 OFMUL3 LLSR
Ol ROR
02 ROR
03 ROR
LEC B
E7 BNE.
02 L.IX
7B STX
RTS
X
00 00 (OFDIV L.IX
77 STX
79 I
70 LDA B
76 aTa B
A LIy Tk
A STA I
7B HTX
11 Loa I
o0 77 lL.IX
OFDIVL FSH R
e LIa A
70 LA I
or ES JER
08 BRCS
7R LA @A
70 LA I
oC FaA JER
CLC
03X OFOIVE  ROL
02 ROL.
Ol ROL
Q00 ROL.
UL B
DEC R
EZ2 BNE
02 L.IX
7B STX
RTS

#QTEMF
SURLS

#0
QTEMF3
FQTEMM3
¥lé

3¢ X

OFMUL.3

4y X
He X

ANDN1é

Qv X
1¢X
2y X
Ty X

OFMUL.2
29 X

QTEMF

#0
QTEMF3
QATEMF 2
QTEMF A1
QTEMF24L
QTEMF
QATEMF2
QTEMF
W17
FQATEMP3

QT EMF
QTEMF 41
GURLS
OFDIV3
QTEMF
OTEMF 4 1
AL &

Ay X
2o X
1eX
QX

OFDIVL
29X
QTEMF

FAGE

SET ACCUM.
SET COUNT

CHECK EIT

GET OFERANDS
A TN

COUNT OFF

GET RESULT
SAVE

INIT. ACCUM.

MOVE OFERAND
GET COUNT
FOINT TO ACC.

AL BACK

SHIFT 1T
RETRIEVE COUNT
COUNT OFF

o AGAIN

GET RESULT
SAVE

NONE



TSC 46800

LOCN El
1348
134A
134C
134E
1350

Eé
Cco
24
CH
39

1351
1353
1355
1357
1359
135A

?6
97
96
97
08
39

135k
1380
135F
1361
1363
1365
1367
1368
136A
1346C
136E
1370
1372
1374
13764
1378
137A
137R
137C
137E
1380
1382
1384
1385
1387

agn
Ab
g1
27
an
24
37
94
&
g0
an
e
nz
99
@7
an
33
4F
IE
99
n7z
97
0f
20
39

1388
138A
138D
1390

IME:
7F
7F
39
1391 8D
1393
1396
1399

73
79
39

139A
139C
139E
1340

8n
Ab
80
2A

ASSEMBLER SYSTEM V1.4

B2 B3
X
00 INDEC LA B
3A SUER R
02 BCC
0A ADD R
INDEC2 RTS
*
61 SPCL. LIOA A
79 STA A
6E LOA A
7A STA A
INX
RTS
b 4
2R NECM BSR
00 LIA A
26 CMF A
EE BREQ
E3 NECM2 ESRK
20 RCC
FSH R
79 LA A
76 Loa B
25 BSK
23 BSR
7A AR B
7A 8TA B
79 ADC A
L9 STA A
19 BSR
FUL. B
CLR A
78 AND R
79 ADC A
70 STA R
79 STA A
INX
ne BRA
DECM3 RTS
X
P46 INITR LIX
00 79 CLR
00 7A CLR
RTS
X
00 LTWO ESR
X
00 7A LONE ASL.
00 79 ROL
RTS
X
EC HEX BSR
00 HEX2 LOA A
47 SUR A
17 EBFL

O X
FH3A
INDEC2
EbA

XTEMFZ2
RTEMF2
XTEMF2+1
QATEMF2+1

INITR
Oy X
#%
SFCL
INDEC
DECM3

QATEMF2
QTEMF2+1
LONE
L.ONE
QTEMF24+1
ATEMF2+1
QTEMF2
QATEMF2
LLONE

QTEMF2+1
QTEMF2
QTEMF2+1
QTEMF2

DECM2

OFNFTR
QTEMF2
QTEMF2+1

LONE

QTEMF2+1
QTEMF2

INITR
O X
#6
HEX4

FAGE

GET A CHAR
REMOVE RIAS

CORRECT

ALIGN FOINTER

GO INITIALIZE
CHECK SFECIAL CHAR

GO FETCH

LEFT ONE
AGAIN
AN IN

LEFT AGAIN

GO AT IT AGAIN

GET FOINTER

ZERO ACCUMULATOR

LEFT ONE

INITIALIZE
GET CHAR
REMOVE RBIAS
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LOCN
13A2
13A4
13A6
13A8
13AA
13AC
13AE
13E0
13R2
13E4
13R6
1317
1389

13RA
13EC
13RE
1300
1302
13C4
1306
13C7
13CaA
13CD
13CE

1300
1302
1304
1306
1308
130IA
1300
130E
13E0
13E2
13E4
13ES
13E7
13E9
13ER
13ED
13EF

13F0
13F3
13F5
13F&
13F8
L3F9
13FK
13FC

E1
8Rr
2A
gn
264
8
28
8n
an
YR
@7
08
20
39

80
Ab
80
2B
81
22
46
79
79
08
20

an
Ab
80
2R
81
22
an
81
PR

;?
08
20
an
Ab
@7
IE
39

7F
86
36
86
36

36
32

AGBEMBLER SYSTEM V1.4 FAGE
B2 B3
06 AL A ¥6 ALID ON
04 BFL. HEX3
07 AT & #7 ADD AGAIN
OF BFL HEX4 REMOVE $3A -~ 440
0A HEX3 ADLL A #10 CORRECT
OR BMI HEX4 REMOVE <430
El BSR L.TWO
IF ESK L.TWO
7 ALl A QTEMP2+1
7A ST A QTEMP2+1
INX
E3 ERA HEX2
HEX4 RTS
X
ce EIN RER INITR
00 BINZ2 LA A OsX
30 SUE A #4430
i EMI HEX4
01 CMF A 1
F3 RHI HE X4
ROR A
00 74 ROL QTEMF2+1
00 79 ROL. QTEMFZ
INX
EC EBRA BINZ
X
Eé ocT BSR INITR
00 0CcT1 LA A OvX
30 SUR A #$30
E1l BMI HEX4
07 CMF A #7
nn EHI HEX4
B3 ESR LTWO
B3 ESR L.ONE MULT X 8
7A AL A QTEMP2+1
7A STA A QTEMFP2+1
INX
ER BRA ocTi1
PF ALC BGR INITR GO INITIALIZE
00 LOA A O¢X GET CHAR
7A STA A QTEMF2+41  SET CHAR
4R L.IX XTEMF1 IGNORE REST
RTS DONE
b 4
X
XX SHELL
X N0 A SHELL SORT
00 7 SHELL CLR TEMF
08 LIA A  #8
FSH A
20 oA A #32
FSH A
48 L.IA A  #104
F&H A SET GAF WIDTHS
SHELLL FUL A GET A GAF
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LOCN
13FN
13FF
1401
1403
1405
1407
1409
140K
1400
140F
1411
1413
14185
1417
1419
141R
1410
141F
1421
1423
1425
1427
1429
142R
142C
142E
1430
1432
1434
1436
1438
143A
143C
1430
143F
1441
1443
1445
1446
1448
1444
144C
1440
144E
144F
1451
1453
1455
1458
145A
1450
145E
14460
1461
1462

Bl
Q7
IE
IF
IF
964
R
97
?6
89
97
21
25
26
26
21
24
Cé
DE
IF
DE
DF
DE
Ab
08
DF
IE
Al
27
23
Cé
IIE
DF
37
Ab
DE
Eé&
A7z
08
DF
NE
E7
08
33
5A
26
P66
26
73
IE
?C
27
Cé

H5A
26

ASSEMELER SYSTEM V1.4

B2 B3
AA STA A
40 LIX
77 SHELLZ2 8TX
7R SETGAF STX
7C LDA A
AA ADD A
7A STA A
7B LA A
00 ANC A
79 STA A
42 CMF A
08 BCS
60 BNE
7A LIlA A
43 CMF A
50 BCC
06 SORT LA B
7B LIOX
469 STX
79 LIX
410 STX
69 CHKLOF LIDX
00 LA A
INX
69 8TX
611 L.IX
00 CHMF A
41 REQ
30 BLS
08 LA B
7B LI
69 MOVELF STX
FSH R
00 LIA A
79 LOx
00 LA R
00 S5TA A
INX
79 8TX
69 L.InX
00 STA R
INX
FUL. E
DEC B
E® ENE
70 LA A
03 ENE
00 7n COM
7R SHELLS LIOX
40 CFX
08 BEQ
08 LA R
DECXX NEX
IEC B
FC ENE

GAF
I.ELBEG
ATEMF3
QATEMF
QATEMF+1
GAF
RATEMF2+1
QATEMF

#0
QATEMF2
LEBLEND
SORT
FASDON
QATEMF241
LELENDYL
FASTION
#6

QATEMF
XTEMF
QATEMF2
XTEMF2
XTEMF
O X

XTEMF
XTEMF2
O X
SAME
ORDOR
#8
RTEMF
XTEMF

Oy X
QTEMF2
O X
0 X

QATEMF2
XTEMF
O X

MOVELF
TEMF
SHELLS
TEMF
QTEMF
LELREG
ORDOK
#8

DECXX

FAGE

SAVE

SAVE FLACE
SAVE FTR

SET BOTTOM FOINTER

SET FOR 6 COMFARES
GET TOF FTR

SAVE
GET
SAVE
GET FTR

ROTTOM FTR

GET CHAR ANI ADV.
GET FTR

CHECK RELATION
SAMET

IN ORDER?

SET 8 TRANSFERS
GET TABLE FTR
SAVE

SAVE COUNT

GET DEST FTR
SWITCH
SAVE FTR

GET DEST FTR
SWITCH

LOOF TILL DONE
GET FLAG

CHANGE FLAG
GET FTR

SEE IF AT TOF
IF S0y GO DOWN

MOVE EBACK
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TSC 4800 ASSEMBLER SYSTEM V1.4 FAGE

LOCN R1 B2 B3

1464 20 9N ERA SETGAF
1466 96 71 ORDOK LA A TEMF GET FLAG
14468 27 03 EEQ SHELLS IF Oy FOWARD
146A 7F 00 7D CLR TEMF SET FOWARD
1460 DE 77 SHELLS  LIX QATEMF3 GET LIST FOINTER
146F C& 08 LOA B #8 SET FOR NEXT
1471 08 OFFLOF  INX
1472 5A DEC B MOVE FTR
1473 26 FC BNE OFFLOF
1475 20 8A BRA SHELLZ
1477 96 AA FASDON  LDA A GAF GET DISTANCE
1479 81 08 CMF A #8
1478 27 03 BEQ SRTION IF 8y DONE
14700 7E 13 FC JMF SHELL.1
1480 39 SRTOON  RTS
1481 08 HAME INX
1482 DF 6D 85TX XTEMP2Z SAVE FTR
1484 GA DEC B CHECKED ALL &7
1485 26 AQ ENE CHKLOF
1487 20 DD BRA ORTIOK
X
X
% ORJCOD
X FRODUCE MIKRUG RECORD FORMAT
1489 96 42 ORJCOD  LDA A OERJINT SEE IF FIRST CALL
148r 27 0OC BEQ ORJCOL IF 80y SKIF
1480 CE 04 CO L.IrX #TAFEON
1490 RD 04 B2 JER CONTRL. TURN TAFE ON
1493 BD 04 C8 JGR DELAY DELAY FOR STARTUF
1496 7F 00 62 CLR OBJINT RESET FLAG
1499 DE 6D OpJCOL  LIDX XTEMF2 GET FC (LAST TIME’S)
1498 9C 9L CFX LASTFC
1490 07 TFA
149E DNE 4R L.IX FC
14A0 IIF 9 8TX LASTFC SET NEW LAST FC
14A2 06 TAF RESTORE CCR
1443 27 03 EEQ ORJCOA4 SEE IF NEW ORG
1445 ED 15 18 JEGR FRTREC IF 80y FRINT LAST FART
1448 96 90 ORJCO4  LIA A OFCNT GET EBYTE COUNTER
14AA Dé A7 ORJCO3 LIDA B BUFCNT GET RUFFER COUNT
14AC 26 04 ENE OEJCOS IF NOT EMFPTYs SKIF
14AE DE 61 L.0X XTEMF2 GET FC
1480 IIF AO 6TX ORJADR SET RECORD ADDRESS
1482 DE 89 ORJCOS LDX OBJFTR GET DEST FTR
1484 D6 7E LA B OFCODE
1486 E7 00 STA B 09X
14R8 08 INX
1489 7C 00 A7 INC EUFCNT
14RC 44 NEC A
14D 27 13 EEQ ORJCOSG
14RBF D6 7F LA B OF1
14C1 E7 00 STA B 0sX
14C3 08 INX
1404 7C 00 A7 INC BUFCNT

14C7 4A DEC A
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LOCN
14C8
14CA
14CC
14CE
14CF
1402
1404
1406
1408
140k
1400
140F
14E1
14E3
14ES
14E6
14E8
14EA
14EC
14ED
14F0
14F 2
14F 4
14F 6
14F8
14FA
14FC
14F D
14FE
1500
1503
1504
1507
1509
150k
150D
150F
1511
1512
1513
1515
1517
1518
151A
i51cC
1510
1520
1523
1525
1527
1528
1529
152k
152D
152F

E1
27
né
E7
08
7C
an
P4
27
CE
IF
DE
?C
27
Ab
08
nF
DE
A7
08
7C
8I
20
OF
?6
81

22
A A

39
36

86 |

EI
32
CE
80
97
27
Eé
E7
08
44
26
oF
39
96
27
36
7F
:E
DF
an
32
36
8E
80
9?6
ED

ASSEMBLER SYSTEM V1.4

B2 B3
08
80
00

00 A7
20
GA
3F
02 00
71
71
87
34
00

71
89
00

00 A7
02
E9
89
A7
OF
01

00 R4
10
A7

10
00

F8
a9

A7
FE

00 A7
00 B4
89
an

03
23
AO
15 80

ORJCO6

ORJCO7

CHKGEN

GENOR.J

SHIFTL
MOVE

SAVEFL
OBJION
FRTREC

RECORID

BEQ
L.DA
8TA
INX
INC
BSR
L.DA
BEQ
LIX
8TX
LIOX
CFX
REQR
LA
INX
STX
LI
STA
INX
INC
BSR
BRA
STX
LA
CHMF
EHI
RTS
FSH
LIA
JSR
FUL.
LLIOX
SUR
STA
REQ
LINA
STA
INX
NEC
ENE
STX
RTS
LDA
BEQ
FSH
CLR
LIX
8TX
BSR
FUL
FSH
ADD
BSR
LIA
JSR

M >D > D>

>

> DD

OBJCOS
oF2
O X

BUFCNT
CHKGEN
DATFLG
ORJDON
#¥BYTSTK
XTEMF4
XTEMF 4
BYTFTR
OBJDON
Oy X

XTEMF4
OBJFTR
Oy X

BUFCNT
CHRGEN
OrJCO?
OBJFTR
EUFCNT
#15

GENOE.J

#16
RECORD

#OBJBUF
#16
BUFCNT
SAVEPL
169X
O X

MOVE
OBEJFTR

BUFCNT
OBJDOON

RUFCNT
#OBJEUF
ORJFTR
HEADER

3

TAFRYT
OBJADR
TAFRYT

FAGE

FUT DATAy SET COUNT
G0 CHECK IF EBUF., FULL
CHECK FCCyFCEsFDE

IF NOT» DONE

SET DATA BUFFER FOINTER
GET DATA FOINTER

SEE IF EMPTY

IF 80y DONE

GET DATA

FIX FTR

GET FTR

FUT DATA

ANVANCE

FIX COUNT

CHECK GENERATE TIME
LOOF TILL EMFTY
SAVE FOINTER

GET COUNT

IF »=16 TIME TO PUNCH

SAVE COUNT

SET BYTE COUNT
GO FUNCH RECORD
GET COUNT

CALCULATE DATA LEFT
UFDATE COUNT

IF 0y HAVE FLACE
GET DATA

MOVE FPTR

KICK COUNT

MOVE ALL DATA

SAVE BUFFER FTR

[IONE

GET COUNT

IF Oy NOTHING TO FUNCH
SAVE COUNT

SET COUNT O

RESET FOINTER
FUNCH HEADER

GET COUNT
SET RBYTE COUNT
FUNCH BYTE
GET MS ADDRESS

a7



THC 6800

L.LOCN
1532
1534
1536
1537
1538
1534
1530
153E
1540
1542
1543
1545
1547
1549
1544
154K
154N
154F

1550
1551
1553
1555
1556
1557
155A
1550
155E

1561

1564
1567
18569
156C
186F
1570
1571
1572
1573
1574
1575
1576

1577
15679
157k
157C
157E

Bl
Yé
s8I
32
36
YR
97
?6
89
27
33
DE
Ab
8n
08
9A
26
?6
43

36

97
32
36
BRI
BRI
32
I
7E

CE
Cé
7F
7E
on
0A
00
00
00
00

31

IE
?C
07
DE

ASSEMERLER SYSTEM V1.4

R2 R3
Al LIOA A
1A BSR
FUL. A
FSH A
Al AlD A
Al S5TA A
A LA A
00 ADC A
A0 STA A
FULL B
89 LDX
00 OBJLF LIa A
07 BSR
INX
NEC R
Fa BNE
61 LIA A
cCoM A
*
XX TAFRBYT
¥ FUNCH A BYTE
TAFRYT F&SH A
61 AN A
61 5TA A
FUL A
FSH A
oCc e JER
03 23 JESR
UL A
oC IDF JER
03 23 JMF
X
15 &6F HEADER L.IX
08 LA R
00 61 CLR
04 Ré JMF
LNHIX FCR
FCC
X
X
*
X
XX MEMCOD
¥ INSTALL
&I MEMCOD LIX
C CFX
TFA
4R L.InX
o STX

FAGE

ORJADIRA 1
TAFRYT
GET COUNT AGAIN
OBJADRY 1
OBJADRY1
OBJADR
#0
OBJADR SET NEW ADDRESS
GET COUNT
OBJFTR
0sX GET DATA
TAFEYT FUNCH IT
CHECK DONE
ORJLF
CKSUM GET CHECKSUM

CORRECT

AND CALC CHECKSUM
SAVE RYTE
CRSUM UFLDATE CHECKSUM

CREUM

GET CHAR
HEXL.
TAFOUT

HEXFR
TAFOUT

FLNHDX

8

CREUM SET CHECKSUM
FCTRL GO FUNCH
$LyEAy 0509050

fsll

OBJECT CODE IN MEMORY

XTEMF2 GET FC

LETFCM CHECK CONTIGUOUS CODRE
FC

LSTFCM



TSC 6800

LOCN
1580
1581
1583
1585
1587
1589
15881
1580
158F
1591
1594
1596
1598
1599
15947
159k
1590
1590
159F
1541
15A3
15A5
15A7
15A9
15AEK
15AC
15aF
15K0
15R2
15k4
15R86
15R7
15ERA
15KE
15R0
15BF
15C1
15C2
1505
1567
1509
15CR
15CC
15CF
1501
1503
18505
1507
1509
150A
1500
15DE
15E0
15E1
15E3

E1
06
27
DE
94
A7
964
A7
C
27
RD
DE
IF
08
08
08
08
4F
97
97
nF
IE
né
96
A7
08
ED
5A
27
9b
A7
08
R
5A
27
96
A7
08
BD
3
94
26
39
CE

DE
?C
27
Ab
08
DF
DE
A7
08
[
an

ASSEMELER SYSTEM V1.4

k2

20
8K
61
02
4
03
49
03
15
8K
A2

9A
YR
8H
8
20
7E
00

13
7F
00

15

08
80
00

158
8B
A
01

e }
71
71
87
Fa
00

71
8H
00

8E
02

B3

F4

E7

E7

E7

00

MEM1

MEM2

MEM3

MEM4
EXTRAT

MEMY

TAF
BEQ
LIIX
DA
STA
LINA
STA
CFX
BEQ
JSR
LIIX
8TX
INX
INX
INX
INX
CLF
STA
STA
GTX
LIIX
LIIA
LA
STA
INX
JSR
DEC
BEQ
LIIA
STA
INX
JSR
IEC
REQ
LA
STA
INX
JSR
STX
LIIA
ENE
RTS
11X
STX
LIIX
CFX
BEQ
LDA
INX
8TX
LI
STA
TNX
8TX
BSR

> >

> D>

DD

MEM2
MEMF TR
XTEMF2
2y X
XTEMF2+1
I X
MEMOE.)
MEM1
FIXCNT
MEMFTR
LASTM

MCOUNT
MCOUNT+1
MEMFTR
MEMFTR
OFCNT
OFCODE
Qs X

INCCNT

MEM3
0OF1
Oy X

INCONT

MEM3
oF2
Qe X

INCONT
MEMFTR
DATFLG
EXTOAT

FRYTSTK
XTEMF4
XTEMF4
BYTFTR
MEM4
O X

XTEMF4
MEMFTR
OsX

MEMF TR
INCONT

FAGE

RESTORE STATUS
IF CONT.» SKIF
GET FOINTER
GET FC

FUT IN MEMORY
CHECK BEGINNING

GO FIX RYTE COUNT
GET FOINTER
SAVE FLACE

SET RYTE COUNT
SAVE FTR

GET FOINTER
GET COUNT

SAVE FLACE

CHECK FCCyFCRyFDE
IF 80y GO SERVICE
DONE

SET RUFFER FOINTER
GET FOINTER
CHECK EMFTY
IF S0y DONE

ALNVANCE FTR AND SAVE
GET DEST FTR
FUT BYTE

SAVE FLACE
FIX THE COUNT

59



TSC 4800

LLOCN
1S5ES
15E7
15E9
15ER
1SED
15EF
15F1
15F3
15F 4
15F &6
15F8
15FA
15FC
15FE

Bl
20
94
8
97
Pé
89
97
39
DE
96
A7
96
A7
39

SYMEOL

ANDFCO
ADVFTR

ASME4

RINZ
CERR

CHKLEL
CHK2ZER
CLRLEL
COFDON

DECMZ

DELDON

EJSTR
ERRHD

EVAL 1A
EXTDAT
FERROR
FINDSF

FIN4

FIXMOD
FIXXX2
FND222

GAFX

GETERZ
HASHCT

HEXR

IMMEDO
IMMEDS

INDEX

INDEX4

LARBEL

LELEEG

LINES
LOADL

LSTREC

ASSEMBLER
B2 B3
EA
YR INCONT
01
YR
9h
00
?h
A2 FLIXCNT
PA
00
YR
01
X
X
X
X
TARLE
oCces ADDFCL
03Aé ASC
082 ABMES
13EC BUFCNT
047A CHKCOM
O8DE CHKLOF
0433 CHK3
0351 CNXT
0CAB COPLEL
13463 DECM3
04N% DIRECT
1101 ENDFLG
054Kk ERRORS
11EO EVAL1E
15C0C EXTEND
0%?1A FILTLT
OCAF FINDS2
052F FING
onse FIXM3
OEO1 FNDEND
0C44 Fi
0531 GENER
046RB GETSYM
00A4 HEADER
OCIDF HEX2
0E47 IMMED1
OE76 IMMEDS&
ona3 INDEXO
ONEO INDEXS
004F LABERR
0040 LELEND
0036 LINFTR
1240 L.LONE
04F 1 LETSYM

BRA
LA
AL
STA
LIvA
AncC
STA
RTS
L.IOX
L.IvA
STA
LA
8TA
RTS

END

oces
13E7
0832
Q0Aa7
OBAA
1427
0444
0496
OCBF
1387
OEO4
005H8
Q0AY
12Aa1
On30C
1114
0Cso
0516
ons7
1020
1211
OORO
057A
1564
139C
OE4E
OE73
ONF3
OlF A
OREC
0042
008nh
1393
0575

> s + e » Sl » e > B> 4

>D>>> >

SYSTEM V1.4

MEMS
MCOUN
#1
MCOUN
MCOUN
#0
MCOUN

LASTM
MCOUN
OsX
MCOUN
1¢X

ANDFC2
ASMERR
RCONV
BYTONT
CHRKERRK
CHKTAF
CROONE
CONDON
CRLF
NECX
EJCHR
EQUL
ERRFTR
EVAL2
EXTENO
FIN
FINDG4
FING
FIXM4
FNDLEL
F2
GENOR.)
GOTLEL
HERROR
HEX3
IMMED2
INCCNT
INDEX1
INDEX®?
LABOUT
LEBLMSK
LIST
LOOF
L. TEMF

T+1

T+1
T

T

T

T+1

OC7E
O7ES
12C9
Q0A6
0437
04ED
0904
O4BF
O070CF
04CF
000A
10R9
0085
1249
ona3
0406
11FE
0537
Onaz
0905
1203
14F I
o910
O8RS
13AA
OE&7
15E7
ONIRA
QOIF 9
0584
0060
00AE
084F
0075

FAGE

Do TILL DONE

16 BIT INCREMENT

GET LAST

SET BYTE
NONE

ANDFC3
ABMEZ
BIN
EBYTFTR
CHKFRE
CHK1
CRKSUM
CONT
DATFL.G
DECXX
EJECT
ERRCNT
ERRSTK
EVAL3
EXTENL
FINDCR
FIN2
FIX
FIXMS
FNDOFT
F3
GETCHR
GOTMSEG
HEX
HEX4
IMMED3
INDEC
INDEXZ2
INDEQO
LASTM
LINRYT
LNHIIX
LSTERR
LTWO

START

COUNT

oc72 AL S
0821 ASME3
13EBA RINGO
0087 BYTSTK
08A4 CHRGEN
0939 CHK2
0061 CLRLARE
05A5 CONTRL
005A DECM
1460 DELAY
1131 EJFLG
00A% ERRFLG
0100 EVAL
1240 EVAL4
on4y FCCFLG
0C246 FINDSC
0508 FIN3
occ1 FIXCNT
onsn FIXXX
091F FNII10
1298 GAF
oCcAC GETERR
0664 HASH
139A HEXL
13E9 IMMED
OESE IMMEDA4
1348 INDEC2
OnCE INDEX3
ODE?7 INITR
00A2 LASTFC

0048 LINCNT
156F L.OAD
0084 LSTFCM
1391 L1

460

OCFA
0824
09462
0200
14F4
0450
0CeS
04R2
135k
04C8
00SC
0056
1105
12RF
005K
11E2
051E
15F4
0EBA4
0908
QO0AA
044D
0867
OChE
OE3F
OE&Y
1350
onDé
1388
O02E
00AB
1216
Q09C

1275



L2
MAIN
MEMCOD
MEM1
MESGO
MESG3
MESGS
MON
MSGTHL
NOEJT
NOLAB
NXTEL3
OBJCO3
OBJDON
ocT
OFCODE
OFMUL.2
OFNTEL
OFTEND
OF2
OUTHR
ouT3s
FARSE
FARSE4
FARS1A
FARSZE
FASONE
FASS13
FASS2X
FCRLF
FEVAL
FFAGS
FRTERR
FRTIND
FRTMAR
FRTS1
FRT3
FUTLEBL
F2ERR3
QTEMF
REHASH
SETEBIT
SHELL1
SHORT
SRCENI
SYMGEN
TAFEOF
TFIXMI
TYFE10
TYFELS
TYFEZ2A
TYFEA4
TYFE7C
TYFEBC
TYFESBH
TYFE?
TYF10A
TYF11C
TYF13A

1278
0300
1577
1594
04687
046C6
073C
031R
0669
119k
03A4
OCé&4
14AA
1517
1300
007E
12F1
12C1
OB&F
0080
11A3
oces
OR7S
0oC39
ORBC3
0C24
03kl
0308
0401
O7BA
ORF 2
117F
0651
OSCE
1146
0644
0630
08a2
0083
Q078
087F
0390
13FC
0422
0046
O5SE
04AC4
onse
OF 7E
1080
onz2s
onS4
onec
OEDS
OFOD
OF42
OF8aA
OFE®Y
10A1

L3
MARDON
MEMGEN
MEM2
MESG1
MESG4
MESGY
MOVE
NAM1
NOERHID
NOMATL.
ORJADR
OrJCO4
OBJGEN
0cT1
OFDIV
OFMUL.3
OFSERR
OFTERR
ORIDOK
OUTHXS
FAGENOD
FARGEQ
FARSES
FARG1R
FARSZF
FASS
FAGSH2
FASTHR
FCRLF 1
FLOOF
FFAGS
FRTFL.G
FRTINE
FRTMES
FRTS2
FRTA4
FLINIT
F2INIT
QTEMF2
RNDIM
SETGAF
SHELLZ
SORT
SRCFTR
SYMHD
TAFEON
TITLE
TYFEL11
TYFEL16
TYFE2R
TYFES
TYFE7D
TYFESD
TYFEST
TYFESA
TYFL1OR
TYF12A
TYF15A

1283
1140
0414
1543
0690
Q61E
0753
150D
10F9
0549
0942
00A0
14A8
040D
1302
130F
12FF
0706
024N
1466
occe
00AC
OR7F
oCc3s
ORD1
ORFF
Q08F
03E0
OSER
0708
0767
116F
00SE
0503
04EA
0650
063F
0326
O36F
0079
0091
1403
1401
1410
004N
0538
04C0
00C6
OFEBD
1000
onzc
ons1
ON9é
OEN4
OF20C
OF &2
OF QFE
1005
1OR4

61

.4
MATCHL
MEMOR.)
MEM3
MESGLO
MESGS
MIX2
MOVELF
NAM2
NOERR
NOFRT
OBJRUF
ORJCOS
OBJINT
OFFLOF
OFDIVL
OFN
OFSUR
OFPTLST
OUTCH
ouTS
FAGER
FARSE L
FARSE
FARS2A
FARS2H
FAGS1
FASS2A
FASTWO
FORLFZ2
FFAGZ
FFF
FRTINA
FRTINF
FRTFC
FRT1
F&STR
F2D0N
F2IN3Z
QATEMF3
SAME
SETTL
SHELLS
SFCL
SRTIHON
SYMFRT
TAFOUT
TOOMAN
TYFE12
TYFEL7
TYFEZD
TYFES
TYFES
TYFESE
TYFE8.J
TYFE?R
TYF10C
TYF12R
TYF18C

1287
0952
0049
15CS
0778
046F9Q
0882
1434
1110
0475
OSAA
Q0R4
14R2
0062
1471
1325
0063
1200
1041
0320
O031E
O0OR1
OBAE
0C364
oCco4
oC3cC
03RY
O03ES8
0309
0700
1174
11A9
0SCF
0501
0611
0636
O7R2
04EB1
03RO
0077
1481
O350
1458
1351
1480
O5EB
0323
0834
OFED
10E9
ON34
On7k
OE87
OEC4
OF 38
OF 648
OF 99
1019
1007

LS
MATFLG
MEMORY
MEMA4
MESG11
MESGS
MIX3
MOVFTR
NAM3
NOERR2
NXTERLK
OgJCOD
ORJCOG
OBJLF
OFADD
OFDIVE
OFNEND
OFTABL
OFTPTR
OUTHEX
ouTsZ
FAGFLG
FARSEZ
FARSE7
FARS2E
FARSZ.)
FASG11
FASS2E
FC
FCTRL.
FFAG3
FRFL.G
FRTINE
FRTING
FRTREG
FRTZ2
FTNXT
FRERRL
F3FLG
RANDOM
SAVEFL
SETO
SHELL.6
SFSAVE
SUR16
TAFBYT
TEMF
TYFERR
TYFEL3
TYPELS
TYFES3
TYFE7
TYFEBA
TYFEBF
TYFESBK
TYFE?C
TYF11A
TYF12C
TYF3R

128k
0057
O0R3
1SCE
078E
0716
089F
05Aah
111E
049N
OCSE
1489
1402
1545
1203
1337
1083
096R
0094
ocno
occe
005F
ORD4
oC33
oC10
oc1iD
0307
03FA
004E
04R&
1196
0055
0505
05F8B
1518
0639
0660
0081
005N
084Kk
1515
0512
1460
00467
OCE®B
1550
0071
OFEA
1089
111F
On3S
ongs
OEER1
OEF1
OF 34
OF 4E
OFN9
1009
onac

Lé
MCOUNT
MEMF TR
MEMS
MESG2
MESGY
MODFY
MSGHI
NIDIR
NOERRA4
NXTREL2
OBJCO1
ORrJCO?7
ORJFTR
OFCNT
OFMUL.
OFNFTR
OFTDON
OF1
OUTHL
ouTa2s
FARFF2
FARSES
FARS0A
FARS2D
FASHON
FASS12
FASS2C
FCFLAG
FOATA
FFAG4
FRTDAT
FRTINC
FRTIT
FRTSRC
FRTZ2ER
FUTIT
F2ERRZ2
F3INIT
RECORD
SAVFTR
SHELL
SHIFTL
SRCEEG
SYMEOL
TAFE
TERM
TYPE1
TYFEL14
TYFE2
TYFE3A
TYFPE7A
TYFESE
TYFESBG
TYFESBL
TYFE?D
TYFL1R
TYF12D
XLOOF

1290
Q009A
Q008E
1501
06AE
072F
00AE
0681
0E38
04A4
oCcsc
1499
1400
0089
0090
12E7
0094
1040
007F
119D
occ7
OCAR
oc2n
OR77
oCc11
1477
03CE
041E
0059
O7AB
1183
OSFF
0507
oCcng
0642
048F
O8RE
0082
036F
151C
0098
13F0
1508
0044
Q0AF
O0R2
0064
Ono3
10A2
Onoé
on3e
ongn
OERBE
OF 06
OF 3A
OFSD
OFE3
OFF8
04CC



62

XSAVE 0065 XTEMF 0069 XTEMF1 006RB XTEMF2 006D XTEMF3 006&F
XTEMF4 0071 XTEMFS 0073

ORJECT CODE?

81 13 0300 8E A0 7F BD 03 26 ED 03 B1 BD 03 4F BD 03 D9 BD 60
S1 13 0310 03 26 BD 03 Bl BD 03 &6F BD 05 BB 7E EO DO 86 20 BF
S1 13 0320 7E E1 DIl 7E E1 D1 86 FF 97 AE 97 BO 97 AF 97 59 22
S1 13 0330 40 97 A8 4AF 97 B1 97 AC 97 AD 97 AS 97 56 97 B2 AA
81 13 0340 97 B3 97 58 97 A9 86 7F 97 60 CE 01 00 DF 85 DE 23
51 13 0350 40 &4F 00 08 9C 42 26 F9 CE 00 Cé 86 20 A7 00 08 FC
51 13 03460 BC 00 Eé6 26 F8 86 04 A7 00 CE 00 00 DF 4B 39 86 11
81 13 0370 FF 97 62 97 50 CE 01 00 DF 85 CE 00 00 DF 4k CE 94
S1 13 0380 FF FF DF 9C IF 9E 4F 97 A7 97 9A 97 9B 97 58 CE Cé
S1 13 0390 00 B4 DF 89 DE 49 DF 8B DF A2 DE 40 A6 00 27 04 3C
51 13 03A0 8A B0 A7 00 C6 08 08 9C 42 27 05 SA 26 FB 20 EC 34
61 13 03BO 39 9F 47 DE 44 09 7F 00 8F DF 40 BD OB 75 DF &F O0A
81 13 03C0 96 4F 27 03 BD 08 A2 96 55 26 03 BD OC 44 DE 6F 45
81 13 0300 946 58 26 04 9C 46 26 E1 39 DE 44 09 86 01 97 8F 07
S1 13 O3EO DIF 4l DE 4B DF &I DE 4D EBD OR 75 DF &6F 96 4F 27 A6
81 13 03F0 09 BRI 09 05 A6 00 84 7F A7 00 96 S5 26 03 BD 09 FE
81 13 0400 1F 96 90 27 16 96 S0 27 04 96 B2 27 07 BD 14 89 78
S1 13 0410 96 5D 27 07 96 B3 27 03 BD 15 77 96 SD 26 03 7E 61
S1 13 0420 04 A4 96 SE 27 0D 96 AE 27 09 96 90 36 EBD 05 C1 AD
S1 13 0430 32 97 90 86 FF 97 56 96 AS 27 3A DE 85 EE 00 9C 644
81 13 0440 4D 26 32 96 AE 246 06 EBD 05 FF BD 06 42 DE 835 7A FO
81 13 0450 00 AS E6 02 27 15 D1 81 26 03 7F 00 81 D1 82 26 DE
S1 13 046460 03 7F 00 82 Il 83 26 03 7F 00 83 08 08 08 DF 85 89
S1 13 0470 EBD 06 51 20 C2 CE 00 81 86 03 36 DF 77 E6 00 27 11
81 13 0480 15 96 56 27 0A 96 AE 26 06 BD 05 FF BD 06 42 DE 22
61 13 0490 77 E& 00 BD 06 S1 DE 77 08 32 4A 26 DD 96 OF 26 FO
51 13 04A0 03 BD 11 31 DE &4F 96 S8 26 2C 9C 446 27 03 7E 03 2C
S1 13 04BO EO 39 Cé 04 27 09 Aé 00 BI 03 23 08 5A 26 F7 39 EA4
81 13 04C0O0 00 00 00 00 00 00 00 00 Cé& 04 27 09 CE F4 FF 09 644
51 13 04D0 26 FD S5A 26 F7 39 96 Sh 27 17 BD 07 BA BD 06 39 94
S1 13 04E0 CE 05 49 96 A9 27 03 CE 05 4R BD 07 AR 96 B2 27 87
81 13 04F0 14 RN 15 18 86 53 BD 03 23 86 39 BO 03 23 8D C8 47
81 13 0500 CE 04 C4 8D Al 96 SD 27 2E 96 B3 27 09 BD 15 F4 90
S1 13 0510 DE B8R &6F 00 &6F 01 96 AF 26 44 96 AE 27 19 BD 07 98
S1 13 0520 BA 96 Bl 27 0A 96 B1 27 06 CE 11 D1 7E 07 AB Cé6 7R
81 13 0530 04 BD 07 BA SA 26 FA 39 20 20 20 53 59 4D 42 4F 98
S1 13 0540 4C 20 54 41 42 4C 45 3A 04 4E 4F 20 45 52 52 4F A0
51 13 0550 52 28 53 29 20 44 45 54 45 43 54 45 44 04 96 5D 48
81 13 05460 27 BC Cé 04 BD OF N9 CE 05 38 B 07 AR EBD 13 FO FE
81 13 0570 DE 40 09 DF 69 BIl 07 BA Cé6 04 LE 69 08 A6 00 27 A4
61 13 0580 29 37 Cé6 06 A6 00 BD 03 20 08 SA 26 F7 BD OC C7 Aé
51 13 0590 Aé 00 BD OC DO 08 A6 00 EBD OC DO DF 69 BD 06 39 8D
81 13 05A0 33 9C 42 27 13 5A 26 D2 20 CB 37 Cé 07 08 SA 26 33
S1 13 05BO FC 33 DF 469 9C 42 26 C2 7E 05 1E 7F 00 SD 7E 03 FC
81 13 05C0 09 80 3C 8D 70 CE 02 00 DF 71 96 SA 26 01 39 96 75
81 13 05D0 RO 27 FB 96 90 DE &I 08 4A 26 FC DF 6D 86 01 97 Fé
81 13 0SE0 90 DE 71 9C 87 27 E7 A6 00 97 7E 08 9C 87 27 08 E2
81 13 05F0 7C 00 90 A6 00 97 7F 08 DF 71 BD 0S5 FF 20 D4 BD 65
81 13 0600 07 BA EBD 03 1E 96 59 26 08 ED O0C C7 BD 0C C5 20 EC
§1 13 0610 25 96 4D BD OC DO 96 6E BD OC CC D6 90 27 17 96 42
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