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EXPRESS BASIC AND COMPILER
FOR MZ80K

A cassette based compiler system available for the SHARP MZ80K abd MZ700
series computers, comprising:

EXPRESS BASIC An interpreter which itself is some three times
faster than standard SHARP BASIC

EXPRESS COMPILER Providing the option of running another twenty times faster,
by converting BASIC programs automatically into machine code.

The MZ700 version can also run on the MZ80A...

Operation is simpie.
Programs are written in BASIC in the usual way, Instructions are given to compile and
in a few seconds are converted to machine code and ready for recording to cassette.
Compiling BASIC code to machine code is quick and easy.
Problems with your machine code if a fault is found is greatly simplified by correcting
the original BASIC code and re-compiling.

EXPRESS BASIC

EXPRESS BASIC is an integer BASIC (Whole numbers: +- 32767) and has limited string
facilities plus other commands not included.

EXPRESS BASIC has a different structure to SHARP BASIC and so are incompatable.
Variable names may be any length and are fully discriminated.

Interpreter occupies $1200 to $33FF.
Cold Start = $1200
Warm Start = $1203 If in MON enter ‘B’ followed by <CR>

COMMANDS
IF..THEN FOR...NEXT STEP ON GOTO (JMP)
GOSUB (SUB) RETURN (RET} REM() INPUT STOP
END BYE POKE TO MUSIC
TEMPO ABS( SGN( PEEK( NEW
RUN* LOAD* LIMIT* SAVE* VERIFY*
INP( ouT CLR* CURSORH.V
: {Seperator)

* = DISCARDED BY COMPILER

ADRS(x) A=ADRS(B) subscribes to ‘A’ the decimal value of the
memory location of variable ‘B’

APPEND Adds a basic program from tape to another already in memory.
The second program must be numbered higher than the first.

Arrays Similer to SHARPS BASIC
eg: X(Y)=Z, Where! X must be defined in memory, being the
storage start address.
No limit to array size but numeric only.
Use of square brackets [ T’ provides for single byte arrays 0-255.

Use X(-Y) or X[-Y] provides for a secondary array running down

in memory.
BELL Sounds beli! (CALL 62)
CALL Calls a machine code routine in memory!

CURSORH,v Positions cursor on TEXT screen

Where: H=horizontal (0 to 39)
V=vertical (0 to 24)



CP$(

CPI(

DELETE X,Y

DEC(

INC(

W=CP$($XXXX,$YYYY,"A") compares strings
$XXXX = start address string 1
$YYYY = start address string 2

if identical before chr ‘A’ in first string W=1 else W=0

W=CPI($XXXX,"AB.."”) "W'=1 if "AB..” is present at
location $XXXX, else 'W'=0

Deletes BASIC 0Oines "X’ through 'Y’

A=DEC(A) is equivalent to A=A-1 but faster!

A=INC(A) is equivalent to A=A+1 but faster!

GET@ H1,V1,H2,V2,5addr  Stores at location $addr onwards the displaycodes

PUT@ H1,V1,H2,V2,$addr

INPUT
INKEY

IF...GOTO

LINPUT

of screen rectangie defined by co-ordinates H1V1, H2V2.
H and V are 0-39, 0-24

onwards and displays on screen in the rectangle defined by
co-ordinates H1V1 and H2V2. h=039, V=0-24

Accepts numeric input only - See LINPUT
A = INKEY, as GET but does not wait.

Must use: IF...GOTO, IF...GOSUB, IF...THEN (No line No: with THEN)
eg: IF A=10 GOTO 100

IF A=10 GOSUB 100

iF A=10 THEN B=5 or IF A=10 B=5

LINPUT A accepts a user input and stores at memory location A as a
string of 41 or 81 ASCII char's, shorter inputs are supplemented with "0D"

LINE H1,V1,H2,v2,Z If Z=1 draws a line from H1V1 to H2V2

LIST X,Y

MON
BYE
MOD(X,Y)

OR, XOR,AND

POP X
PUSH X
PRMODE X

PLOT H,V,Z

PRINT or ?

If Z=0 deletes line from H1V1 to H2V2 H and V are 0-79, 0-49

Lists from X to Y Basic program.
Also: 'LIST X" 'LIST Y" 'LIST X,

Passes control to EXPRESS MONITOR routine.
Passes control to SHARP MONITOR.
Integer division, A=MOD(X,Y) gives X-Y{X/Y)

Boolean operations. Enclosed expressions in brackets.
As in SHARP BASIC, + - * may be used.
eq: IF (A=5)*(B=7) THEN 'AND’

IF (A=5)+(B=7) THEN 'OR’

Takes variable X from stack.
Puts variable X on top of stack.

Sets printout mode. X=0 output to screen.
X=1 output to printer.
X=2 output to screen and printer.

Equivalent to SET and RESET.
H=0-79 horizontal. V=0-49 vertical.
Z=1'SET' Z=0'RESET

Prints without <CR>. Use'I" for ,CR> and chr',” to searate items
in muiltiple print statements
eg: ? a,/bjc ?"abc”,/"def”

?ab,c ?"abc","def"J/ etc..

Takes the characters stored as display codes from location $addr
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CP$(

PRINT%X

?2#X

7%

2 TAB(X),"A"
28 65

PRINT (string)

RND(X)

REPEAT...UNTIL

STAS(SADDR,"a...")

SOUND X

SHIFT/BREAK

SPEEK(X,Y)

SYSTEM

$
TEXT$addr

TIME

VLIST
COLOUR

FOR

TO
STEP

W=CP$($XXXX,$YYYY,"A") compares strings
$XXXX = start address string 1
$YYYY = start address string 2

if identical before chr A’ in first string W=1 else W=0

Permits numbers to be tabulated, if A=5 and B=500
then: ?%0,A,/B gives § ?%3,A,/B gives 5
500 500

Converts to hex, where X is number of digits (2 or 4)
?#2 60 gives 3C, ?#4 60 gives 003C

Gives hex to decimal conversion
eg: ?$3C gives 60

Use instead CURH X:?"A".
Equivalent of CHRS. eg: ?&65 gives "A"

PUSH $addr:CALL $1256, prints the string at location $addr
to the screen at current screen location until $0D encounted.

see STAS

Generates random number between 0 and X.

Repeats intervening section until condition met.
eg: REPEAT:G=GET:?G:UNTIL G=49 would keep getting and printing
G until the user pressed 'Y chr (ASCII 49).

Stores string "a...” at address $addr onwards. If the string is to
be printed using CALL $1256, then $0D is used to end the string.

Sounds continous note where X is between 256 (high) and 32767 (low).
SOUND 0 = OFF. Execution continues whilst note sounds.

The normal SHARP access to the sound generator POKESs to 4513 and 4514,
with CALL 68 / CALL 71 to switch on/off is also available,

but runs at double speed on MZ-700.

Care needed on MZ80A and MZ-700 if used durina SOUND or INPUT
control not returned to keyboard - use J1203 in preferance.

Screen PEEK. eg: A=SPEEK(X,Y) Returns display code in A at screen
location X,Y where X=0to39 Y=0to24

Displays BASIC program information.
TEXT START. TESXT END. MEMORY END

indicates number following is hex notation.

Alters location at which source code (BASIC program) is put from normal.
Normal BASIC program starts at $4000 to $XXXX.

Use TIME=0 and ?TIME in place of TI$="000000" and ? TI$.

NB: Clock counts in seconds and starts running
when TIME= has been used.

Lists all variables and their values.

Two digit number. $XY where X,Y are char and background colours 0-7

Any time after establishing colours to be used by 'PUSH $XY:CALL $1266',
'CALL $1274' will colour whole screen - blue/white will return if the

screen is allowed to advance. POKE colour code to location 2048 above
screen addr to change colour combination at any individual screen location.
MZ-700 ONLY!

'FOR’ loop instruction ending with 'NEXT"
eg: FORT=0TO20: NEXTT

User must insert spaces before and after.
Negative STEP not permitted.



** EXPRESS COMPILER **

ine compiier converts t0 macnine code in part py iaenufrying and cailing run-time routines wnich are
provided at the start of the BASIC interpreter and in part by constructing code directly.

the jatter code IS Tirst piaced in a temporary iocation Tor test running. 1nis iS Gone so as o

preserve intact the BASIC interpreter and program so that changes can be made if any problems arise
in compiiation. The program is then re-compiied and the code piaced immediateiy above the run-time
routines in the space formerly occupied by the interpreter, so that the completed machine code
program requires the minimum amount of memory for saving to cassette.

The normal procedure is as below. On completion of compilation there is a display of data which
indicates where in memory the code relating to each BASIC line is located, where all variables are
stored and the start and end address of the generated code (apart from run-time routines $1200-$1DFF)
Hard copy is provided if a printer is connected and PRMODE 2 is called before loading the compiler.

In the event of any fault being met, compilation is halted with the defective BASIC line indicated.
Answering the prompt 'M:' with 'B <CR>." returns to BASIC. The addresses suggested below for location
of source code (BASIC) and object code (machine code) and work area may of course be varied by
experienced programmers to suit their own purposes.

1) Load EXPRESS BASIC, enter BYE <CR>
Load EXPRESS COMPILER and press <CR> then 'B <CR> to return to BASIC.

2) Enterprogram or load from cassette, test run and save.
3) Call EXPRESS COMPILER by CALL $9800

4) Compile to a temporary location and test run the m/c code by
responding o prompts as under:

SOURCE PROGRAM ADRS: $4000 <CR>
OBJECT PROGRAM ADRS: $7000 <CR>
WORKING AREA  ADRS: $3400 <CR>

M: J7000 <CR>

5) Compile to final location by responding to prompts as below:
M: J9800

SOURCE PROGRAM ADRS: $4000 <CR~>
OBJECT PROGRAM ADRS: $1E00 <CR> Attached to run-timel
WORKING AREA ADRS: $3400 <CR>

6) Note( the address $ZZZZ for the end o m/c which is displayed on screen as:
OBJECT SIZE: XXX(YYYY - $27Z77) and save the compiled program to cassette
by responding to prompts under:

M: S <CR>

FILENAME: 'NAME OF PROGRAM' <CR>
START: 1200 <CR>

END: Z27Z7ZZ <CR>

AUTO: 1200 <CR>

RECORD.PLAY

The compiler occupies $9800 - $BAFF. Access from BASIC by CALL $9800 and from monitor by J9800.

NN **P®*PMPMAMEMMN



AT I TT Yy}

** EXPRESS MONITOR **

The monitor permits writing and editing of programs by direct entry of hex m/c. The routines for
this are contained in the interpreter and so always available when BASIC is loaded.

Monitor can be caiied from BASIC by the ‘'MON' command and direct entry from the compiier on
completion of compilation of if any fault is met during compile run.

On entering monitor the prompt 'M:" is displayed and can be answered by one letter commands:

‘B’ = Return to BASIC interpreter
‘D' = DUMP memory

‘E’ = EDIT memory

*J' = JUMP to memory

'S' = SAVE memory

*'D' DUMP memory *

Entering 'D XXXX <CR>' where

XXXX = An hex address will dump the memory contents on the screen
8 bytes per line with ASCII char's.
Pressing <spc> bar will pause listing and SHIFT-BREAK will halt listing.

*'E’' EDIT memory *

After calling 'd" to display block code, enter 'E <CR>" and the code can be modified by the user
of cursor controls. Press <CR> after each line modified. Enter ; <CR>" to exit.

To write completely new code from hex XXXX addr, in response to prompt "M:* enter 'E <CR>’
then enter your addr "$XXXX <CR>". The addr will be displayed awaiting your new code entry.

There is no need to leave spaces between each pair of digits. A new prompt appears automatically

when reaching the end of any display code being modified, unless *;’ has been entered.
**J' JUMP to memory *
Entering 'JXXXX <CR>' after prompt 'M:' causes execution to transfer to hex addr XXXX.

* *S' SAVE to cassette *

Entering 'S <CR> after prompt "M:"* will invoke the cassette save sequence:
M: S <CR>
FILENAME: 'NAME OF PROGRAM' <CR>
START: 1200 <CR>
END: 27272 <CR>

AUTO: 1200 <CR>
RECORD.PLAY



** EXPRESS PROGRAMMING HINTS **

1) The user has to make provision in memory for storing strings. it is suggesied that the area
above the compiler ($BB00 to $CFFF) be used for this purpose. A string is referred to not
A% but as A where A is the iocation at witch the string is stored. For exampie, the routines
below accept an entry from the user, store it at hex $8B00 and then print it out.

10 N=$BBO00:LINPUT N:PUSH N:CALL $1256:2/
or’
10 LINPUT $BB00:PUSH $BB00:CALL $1256:7/

2) There is provision for single dimension arrays, eg: A(B)=C and there is no limit to array size.
It is not necessary to DIM the array, but the user has instead to define the memory area where
the storage of the array IS to commence. TWO bytes are used for each number. The exampie
routine below establishes A(X) from A(0) to A(5) as having values of X*3 stores them from hex
$BC00 on and prints them out.

10 A=$BC00:FOR X=0 TO 5:A(X)=X"3:? A(X),/:NEXT

3) Numeric arrays can be used to provide a string array facility. the numeric array variables
being points to the memory location where the strings are stored. The routine below accepts
5 string entries from the user and later prints them out. The string themselves are stored
at 41 byte intervals (LINPUT entries are padded out to 41 chr's) from hex $C500 on and the
numeric arrays pointing to them at hex $C000 on.

10 K=$C000:FOR X=0 TO 4:K(X)=$C500+X*41:NEXT
20 FOR X=0 TO 4:?"ENTER ITEM ",X,;:.LINPUT K(X):NEXT
30 FOR X=0 TO 4:PUSH K(X):CALL $1256:2/:NEXT

4) The interpreter normally cannot accept numbers greater than 32767, Although the limit does
not apply to numbers used as PEEK or POKE etc... addresses, the interpreter will reject them
if used in an associated FOR...NEXT loop, as eg: line 10 below. Employ the device used in the
alternative line 20 to overcome this limitation.

10 FOR X=53248 TO 53258:POKE X,65:NEXT
20 FOR X=248 TO 258:POKE 53000+X.65:NEXT

5) Printer mode - correct protocol is 'PRMODE' not ‘PR MODE' - the latter will cause syntax
error.

8) When calling GET@ AND PUT@, the memory location for string storage may be specified in either
hex or decimal; hex should be preceded by $ char,
eg: GET@ 0,0,39,34,50000 PUT@ 5,5,22,12,$C000

7) Programs can be written with EXPRESS without READ...DATA, the need for this only arising if
programs intended for another interpreter are being adapted line by line.
Where the usage is to provide a machine code routine, this can be entered directly using
EXPRESS monitor or written as BASIC and compiled. The other common application is to provide
random access to strings, eg: for a vocabulary test as the first program below.
The second program demonstrates one way of simulating this with EXPRESS without the need to
change the structure of the original.

10 W=5:REM W=No of word pairs +1

20 DATA "HOUSE","MAISON","DOG","CHIEN","DOOR","PORTE"
30 DATA "WINDOW","FENETRE"

40 RESTORE:FOR X=1 TO INT(RND(1)*W):READ Q$,A$:NEXT

50 PRINT "TRANSLATE ";Q$:INPUT G$

60 IF G$=A$ THEN PRINT "CORRECT":GOTO 40

70 PRINT "WRONG, THE ANSWER IS ";A$:GOTO 40

10 W=4:L=10:' W=No of word pairs, L=Max word length +2

20 Q=$C000:STA$(Q,"HOUSE DOG DOOR WINDOW ")

30 A=$C500:STAS(A,"MAISON CHIEN PORTE FENETRE ")

40 FOR X=1 TO W:POKE Q-1+X*L,13:POKE A-1+X*L,13:NEXT

50 V=(RND(W)-1)*L:PRINT "TRANSLATE ":PUSH Q+V:CALL $1256:?/

60 LINPUT $CA00:C=CP$(A+V,$CA00,” "):IF C THEN PRINT"RIGHT"/:GOTO 50
70 PRINT"WRONG, THE ANSWER IS ":PUSH A+V:CALL $1256:?/:GOTO 50

NB: The function of line 40 is to add <CR> (ASCII 13) to the end of each subsidiary string.

O UL UL L LR L U R L
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** EXPRESS PROGRAMMING HINTS **

8) Negative STEP is not permitted; line 20 and 30 demonstrate two ways of implementing this to
achieve the same effect as line 10.

10 FOR X=40 TO 10 STEP -1:PRINT X;:NEXT
20 X=40:FOR Y=10 TO 40:PRINT X:X=DEC(X):NEXT
30 X=40:REPEAT:PRINT X:X=DEC(X):UNTIL X=9

9) Although WOPEN and ROPEN are not provided, data files can be recorded and read back using
the SHARP MONITOR routines CALL 33:CALL 36 and CALL 39:CALL 42 respectively, before writing
data to cassette however.
It is first necessary to load $1102/03 with file length, $1104/05 with start address,
$10F0 with 4 and if a file name is wanted, load $f10F1 onwards.

eg: Write a data block of 500 bytes from $C000 to $C4FF, filename "AAA’

POKE $1102,$00:POKE $1103,$05:POKE $1104,$00:POKE $1105,$C0
POKE $10F1,65:POKE $10F2,65:POKE $10F3,65:POKE $10F4,13
POKE $10F0,4:CALL 33:CALL 36:2/

10) Full screen editing is provided. On the MZ80A editing can sometimes affect lower
case/graphics char's within PRINT statements, necessitating entry of the complete section
of the line within quotes.

11) Because of internal differences between the m/c's, code produced by MZ700 compiler will
not necessarily run on the MZ80K, nor that from the MZ80k compiler on the MZ700 or MZ80A.
This can be arranged however by POKING the values shown below into locations $18D6 and $1952
before saving the code. The cursor will be frozen on screen during the save routine, but can
be restored to normal by POKING back the values shown in brackets on completion.

Using MZ700 compiler to run on MZ80K $8F ($50)
Using MZ80K compiler to run on MZ80A & MZ700 $50 ($8F)

12) Because CP$ is not compilable, a routine has to be used for string comparisons if the
program is to be compiled. Example 7 for instant could be re-written as below.
If the comparison is to be frequently used, of course, it would be better to put the
comparison in a sub-routine.

60 LINPUT $CAO00:PRINT/

61 C=1:FOR R=0 TO L-1

62 IF(PEEK(A+V+R)=32)+(PEEK($CA00+R)=13) THEN R=L-1:GOTO 64
63 IF PEEK(A+V+R)<>PEEK($CA00+R) THEN C=0:R=L-1

64 NEXT:IF C THEN PRINT "RIGHT"/:GOTO 50

13) When compiling programs with very many variables, the start and end address may be
scrolled off screen. This can be overcome by establishing PRMODE2 before calling the
compiler, thus causing all data to be output to the printer. Alternatively, answer the
'M:* prompt at the end of compilation by '$DBA89 <CR>', to dump memory fo screen.
Press <Sp> to pause. $BA89/8A contains the start address for object code and $BAB3/B4
the address following end of object code.

** LOCATIONS **

$198C / $198D = BASIC TEXT START STORE ADDRESS

$198C / $198F = BASIC TEXT END STORE ADDRESS

$1850 = KEYBOARD LINE INPUT SUB ROUTINE, STORES AT $11A3
$18DC = CURSOR CHR ($EF)

$1695 = MONITOR ROUTINE

$1200 =COLD START

$1203 = WARM START

$1206 =MONITOR

$26a6 = BASIC FILE AUTO RUN FROM TAPE

$12A2 = PRINT MODE VALUE

PRINTER: LD $12A2,1 ;PRINTMODE 1
LD HL,CHR ;HL = POINTER TO ASC VALUE
CALL $120C ;PRINT ROUTINE
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MESSAGES TXT ADDR:
$198C = LOW BYTE TEXT START

$259D = "READY" $198D = HIGH BYTE TEXT START

$2467 = "SYNTAK" $198E = LOW BYTE TEXT END

$2472 = "ERROR" $198F = HIGH BYTE TEXT END

$26ED = "BREAK"

$26FF = "IN"

$167C = "DATA ER.”

$24AF = "ILL FUNCTION CALL"
$24C7 = "MOMORY™

$24D4 = "UNDER LINE NO:"
$24E9 = "STACK EMPTY™
$24FC = "BAD NEXT"

$250C = "BAD RETURN"
$251E = "BAD UNTIL"

$252F = "STACK OVER"

$2543 = "DISK EXPRESS BASIC V1.04"

$168C ="DIV ER."
$17C0 = "BREAK"

$1A0C = "*PRINTER ERR"
$23F6 = "** SYSTEM **"
$2408 = "TEXT START:"
$2420 ="TEXT END :"
$2438 = "END MEMORY:"

1200 C3 DB 13 LO5B85: JP L0001 ;COLD START

1203 C3 94 25 JP LO0OO2 SWARMETART 'JUMP FROM MON'
1206 C3 95 16 LD906: JP LODOO3 :MOH

s 3 E9 13 LO5B6: JP <CR> :CRLF TWICE

O3 IE 14 L0Z244: JP LOOOS ;7 & CHR

120F C3 21 14 L0874: JP 7DEC ;7 DECIMAL (HL POINTS TO VARIABLE)
1212 C3 26 14 L0862: JP LOOOG7

1215 C3 4C 14 L05%5: JP LOOGOS ;7 # FUNCTION

1218 C3 4F 14 JP L0009

121B C3 53 14 JP L0010

121E C3 5D 14 L0587: JP LOO11 ;7 MSG, END=00 + CTRL CODES

1221 C3 68 14 Jp LO012

§274 €3 Bb 14 JP LDO13 ;ALTERNATE CUR3SOR & CHR ON SCREEN
1227 C3 B9 14 JP L0014 :INKEY (GET KEY FROM KB NO WAIT: Ace=0 NO REY!)
1224 C3 CE 14 JP L0015

122D C3 00 0a JP L0016

1230 C3 00 00 JP LOD16

s es 21 15 JP LOO17

s €5 €1 15 JP LOD18 ;GET@ CMD

1239 C3 OF 16 JP LO01S :PUT@ CMD

B €3 3C 18 JP L0020 ;5POKRE X,Y,CHR

BN €3 2918 JP L0021 :SPEEK

1242 C3 16 18 JP LD0Z2 ;MON READ TIMEagz™

1245 C3 1B 18 JP L0023 ;TIME = 0

1248 C3 02 18 JP MATCH ;CHR MATCH

1248 C3 F4 17 JP L0025

B €3 21 18 JP L0026 scopy chrs ending with 0 (DE=SORCE, HL=DEST)
st £3 DL 17 JP LO0Z7

;== PRINT TO SCREEN CHRS UNTIL S0D ==

1256 CD IF 13 CALL L0028 :USER CALL ROUTINE FROM BASIC
1259 22 54 12 LD {1254H),HL ;EXCH HL,DE

125€ ED 5B 54 12 LD DE, {1254H}

1260 CD 15 00 CALL LDDZ9 SHMON 7 MSG

1763 C9 BET

1264 00 DB D

265 00 DB C
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Blhidiibppob b dldBBdd B Al

ars.

ex | Char | Dec|Hex | Char| Dec | Hex |Char | Dec| Hex | Char| Dec|Hex | Char] Dec] Hex |Char]| Dec|Hex |Char| Dec|Hex |Char
0 |00 32|20 64 |40 | [@ | 96|60 | [ |128] 80 160| Ao | [d] |192] Co 224| E0 |H
1 |01 33|21 1[0]|65]41 |Y]|97]|61 | H [120] 81 |HH |161] A1 | @ 193] c1 | |225]| E1 | [}
2 |02 34|22|["]|66|42 | |98]62 |[X] |[130] 82 | 7] |162] A2 | [Z] |194|Cc2 | |226| E2 | ]
3 |03 35|23 |[®] |67 |43 |[[@|99]|63 | (X |131| 83 | [7] |163| A3 |l [195]C3 [T |227| E3 | H
4 |04 36|24 |[S]]| 68|44 |[8 |100] 64 | (K |132] 84 | K] |164 | A4 | [S]|196] Ca | L] |228| E4 | 5
5 | 05 37|25 |Ba | 69|45 | @ |101] 65 | B¥ |133]| 85 | &1 |165 | A5 | [ |197|c5 | [0 |229] ES5 | O3
6 |06 38 | 26 70| 46 | @ |102] 66 | (¥] |134| 86 | K] |166 | A6 | [11|198|c6 | Y |230] E6 | H
7 |07 solz27z || 71| a7 |[@|103] 67 | @ |135] 87 |} |167 | A7 | B |1e0]c7 | |231| E7 | [T
8 | o8 40 | 28 72| 48 | ] |104] 68 | & [136] 88 | [N |168 | A8 | [@] |200]| c8 | []]|232]| E8 | (I
9 |09 41| 29 73| 49 | | |105] 69 | b |137] 89 |[A |169 | A9 | (K] |201]|co |[d|233| E9 | Y
10 | 0A 42 | 2A 74 | 4A | W |106] 6A | BH |138| sA | [ |170| AA| [f]|202|cA| [ |234| EA| R
11 | 0B 43 | 2B 75| 4B 107] 6B | [ |139| 8B | &Y |171 | AaB| V] |203| cB | [H]|235| EB
12 |0C 44|2c|P | 76| 4cC 108| 6C 140| 8C | N] |172]| Ac| [0 |204]|cC | [®|236]| EC| ]
13 |oD|cR|45| 20| @ | 77| 4D | [ |109| 6D | K |141] 8D |\ |173| AD| [ |205| cD | [(H]237 | ED
14 | OE 46 | 2E| @ | 78 | 4E | [ |110] 6E 142| 8E | [ |174 | AE 206| CE | K]|238]| EE | /]
15 | OF 47 | 2F 79 | 4F | 8] |111] 6F 143] 8F | 7] |175| AF | 3] |207| cF | O |239| EF | O
16 [ 10 48|30 [ |80 |50 |@|112| 70 | B [144] 90 |@ |176 | BO | [M] |208| DO | [d]240| Fo | OO
17 |11 0131 |ERle1 |51 |@|113)71 | & 145|091 | 177 B1|F]]209)|D1 | HH|241] F1 | O
18 |12 50 | 32 g2 |52 |@AI114] 72 | & a6 92 |[e] |17¢| B2 |[@ |210|D2 | (H|242|F2 | O
19 |13 51|33 83|53 |G |115] 73 | B |147| 93 179| B3 | m |211| D3 | H|243| F3 | [2
20 |14 52134 | 8a |54 | |116] 74 | &= 148 94 | N |180| B4 | [d|212| D4 | [0 |244| F4 | [T
2115 | m|53]|35 | @ 85|55 |M|117] 75 | |149] 95 | B |181| BS | E1|213| D5 |0 |245| F5 | ]
22 |16 54 |36 |3 | 86|56 | |118] 76 | ¥ |150]| 96 | [f] |182| B6 | N |214| D6 | (1 |246 | F6
23 |17 55 | 37 87 | 57 | [ |119] 77 | & |151] 97 183| B7 | [0]|215]| D7 | D) |247| F7 | &
24 | 18 56 | 38 | F} | 88 | 58 120] 78 | [@ |152]| 98 | (h] |184 | B8 | (1] |216| D8 | ™ |248| F8
25 |19 57139 | B \|89|59 | K |121] 79 153|009 | [A 185 | Ba | [Al1217| D9 | & |249]| Fo | [T
26 |1A 58 | 3A|H | 90| 5A | A 122 7A | [N |154| 9A | [B] |186 | BA 218|DA|d]250| FA| O
27 l1B 50 |3|H 91|58 | M |123] 7B | [0 |155| 9B | [X] |187 | BB 219| DB | B |251]| FB
28 |1C 60 | 3C 92 | 5¢C 124 7C | [ 156 9c | [d] |188 | BC 220| DC 252| FC
29 |1D 61| 3D|B|93|5D| B [|125] 7D |4 |157]| 9D | (] |189 | BD 221| DD | H]|253| FD | [
30 |1E 62 | 3E 94 | 5E 126} 7E | [/] |158| 9E 190 | BE 222| DE | g |254| FE | M
31 |1F 63 | 3F 95 | 5F 127| 7F 159| oF | [€] |191 | BF | [N |223| DF | (M |255] FF
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Display Code Chars:

Dec |Hex | Char | Dec | Hex | Char | Dec | Hex |Char | Dec|Hex |Char| Dec| Hex | Char] Dec | Hex |Char| Dec | Hex |Char] Dec|Hex |Char
0 oo |[s]]32]20 64 |40 |57 | 96 | 60 | @ |128] 80 | [57] |[160] A0 | K] |192] Co | 3] |224]| EO | )
1 (01| EX|33|21 |EB|65]|41 |[Y]|97]61|(0|129]81|@|161]|A1|E193|c1 |0 |225|E1| 1
2 02|34 |22|AA]|66|42 |KI]|98]62 | |130] 82|l |162] A2|[M|194]c2 | |226]|E2 |
3103|3523 67 |43 11199163 | @ |131lg3 €l |163]| A3 | HE195]|c3 | R |227| E3 | ™M
4 (04 |[B1136 |24 [EA]| 68|44 [LQ[100]64 |[$]1132| 84 [[dl[164| A4 | A |196]C4a | |228] E4
5105 |[@]37] 25 69 | 45 | g [101] 65 | Bd |133] 85 | €] |165 | A5 | N |197|c5 | @ |229| E5 | b
6 |o6 |[@|38|26 || 70|46 |EY|102] 66 | [B]|134]|86 | [f] [166| A6 | [ |198]|ce | [§ |230]| E6
7107 |[]|39] 27 71|47 |Q o3| 67 | Wl 135 87 | [@ |167 | A7 | [d|199]|c7 | @ |231| E7 | B§
g {os |40 |28 || 72|48 | @& |104]| 68 | M |136] 88 | [h] |168 | A8 | F]|200)c8 |H |2392| ES |
9 loo|MM|21|29| A 73|49 |E|105]69 | |137]|89 |[Q]|169] A9 | N]|201]co | [ |233] E9
10 |oa|M|42|2a| B |74 |4A | [@ |106] 6A | Ed |138] 8A | [i] 170 ]| AA| BRI |202| cA | X |234]| EA| K]
1M|o|[[M]43| 28| B 75|48 | |107| 6B | EX |139]| 8B | (K] |171| AB| [ |203]cB | K |235| EB| M
12|oc|Mjaa|2c| B 76| 4c | M |10g|6C | i |140]8c| [T |172] ac| [6] |204| cc | B |236 ] EC| AE
13|oD|[@|45|20| |77 |4D| [N |109]6D | B4 |141| 8D | ml 173 | AD| [@ |205|cD | @ |237 | ED| &
14 |0E|M|46 |2E| @ |78 |4E | P]|110| 6E | &l |142]| 8E | [N] 174 | AE | [A]|206]|CE | @ |238| EE| §
15 |oF |[ |47 |2F || 79 | 4F | |111]| 6F | W |143| 8F | [0] |175 | AF | [G]|207 | CF | @ | 239 | EF | &
16 |10 | 48|30 3|80 |50 | @ |112] 70 | [ |144] 90 | [P |176 | BO | F]|208) DO | B |240| FO
17 |11 Qa9 |31 || 81|51 |113|71 | |1asjoe1 |[@ 177 | B1]| 211209| D1 | (B |241| F1 | ]
18 12 |Al5032| 0182|5214 72 |O 14692 |1 |178]| B2| (N|210| D2 | &1 |242| F2 | [
19 |13 |B 5133|083 ]|53 | 115| 73 | |147]| 93 | [s][179| B3| [N ]|211] D3 | B |243| F3 | ™
20|14 |52 |34 | |84 |54 | E|116| 74 | B3 |148]| 94 | [E] [180 | B4 | K]|212| D4 | & |244| F4 | ]
21 |15 B |s53(35| 85|55 @ (17| 75 | [0 |149| 95 [ [u] {181 ]| BS | K][213| D5 | #1 |245| F5 | E]
22116 | 54|36 1| 86|56 |[d 11876 | A |150] 96 | V] |182]| B6 | [A|214| D6 | (R |246 | F6 | [V
23|17 | @55 37|87 |57 | Y |119] 77 | N |151] 97 | Wl |183 | B7 | [A|215| D7 | &l |247| F7 | ¥
24|18 |Ed |56 | 38| 2 |88 |58 | M |120]| 78 | H |152]| 98 | [x] |184 | B8 | [N |216]| D8 | 4 |248| F8 | (4
25 (19 | K@ 157|309 ]|8e] 50 | W 121] 7o | [T |153] 99 | ¥ |185 ]| Bo | (] |217| D9 | ] |249]| Fo | [
26 |[1A|H |58 |3A|m |90 | 5A | |122]7a | ™ |154 | 9A | [Z] |186 | BA| [J|218| DA | [V |250| FA | (T
27 |1B|EA|59|3B|@M|91 |58 |@|123| 7B | D |155] 9B | @] |187 | BB| P1|219| DB | [0 |251| FB | M
28 |1Cc|[H]60|3c|ig]92|s5c|@n24al7c|D|156|9C|[A|188]| BC| ME|220| DC|[X] |252| FC| [
20 1D | H] 613D 93| 5D ] |125)7D | [T ]157) oD | ] |189 ]| BD) HE|221| DD | [A |253]| FD | &
30 |[1E|[B|62|3E| 0|94 |5E|H]|126] 7E | [l |158 ] 9E | (J |190 | BE| [N ]222| DE | [/]|254 | FE | [l
31 |1F |EH 63| aFr|0|95]|5F | B3 |127] 7F | (D |159] oF | Nl |191 | BF | [©]|223| DF | [w] |255| FF | [




Ll s eacileoaadddsasaacadaananaana

=]

*256 *256 *256 *256 *256

=X DEC DEC §HEX DEC DEC JHEX DEC DEC JHEX DEC DEC JHEX DEC DEC
00 00000 0 34 13312 52§ 68 26624 104 § 9C 39936 156 § DO 53248 208
01 0025% 1 35 13568 53] 69 26880 105§ 9D 40192 157 § D1 53504 209
02 00512 2 36 13824 54) 6A 27136 106 J9E 40448 158} D2 53760 210
03 00768 3 37 14080 55§ 6B 27392 107 § 9F 40704 159§ D3 54016 211
04 01024 4 38 14336 56 6C 27648 108 J A0 40960 160} D4 54272 212
05 01280 5 39 14592 576D 27904 109 J A1 41216 161§} D5 54528 213
06 01536 6 3A 14848 58 6E 28160 110 J A2 41472 162} D6 54784 214
e 81792 Z 3B 15104 59 6F 28416 111 § A3 41728 163 § D7 55040 215
08 02048 8 3C 15360 60 70 28672 112 §J A4 41984 164 J D8 55296 216
09 02304 9 3D 15616 618 71 28928 113 § A5 42240 165§ D9 55552 217
0A 02560 10 3E 15872 628 72 29184 114 J A6 42496 166 | DA 55808 218
gEg28ic 11 3F 16128 63§73 29440 115§ A7 42752 167 J DB 56064 219
a2 12 40 16384 648 74 29696 116 J A8 43008 168 § DC 56320 220
BN i332e 13 41 16640 651 75 29952 117 § A9 43264 169 § DD 56576 221
OE 03584 14 42 16896 66 76 30208 118 J AA 43520 170 | DE 56832 222
BERaR4g 15 43 17152 67§77 30464 119 § AB 43776 171 J DF 57088 223
10 04096 16 44 17408 68 78 30720 120 § AC 44032 172§ E0 57344 224
BN 352 17 45 17664 698 79 30976 121 JAD 44288 173 | E1 57600 225
12 04608 18 46 17920 708 7A 31232 122 J AE 44544 174§ E2 57956 226
13 04864 19 47 18176 71} 7B 31488 123 J AF 44800 175§ E3 58112 227
14 05120 20 48 18432 723 7C 31744 124 | B0 45056 176 J E4 58368 228
IENS 376 21 49 18688 73§ 7D 32000 125 §B1 45312 177 | E5 58624 229
05632 22 44 18944 748 7E 32256 126 | B2 45568 178 | E6 58880 230
i 85888 23 4B 19200 758 7F 32512 127 | B3 45824 179} E7 59136 231
18 06144 24 4C 19456 76§ 80 32768 128 | B4 46080 180§ E8 59392 232
19 06400 25 4D 19712 77§81 33024 129 | B5 46336 181 § E9 59648 233
1A 06656 26 4E 19968 7831 82 33280 130 | B6 46592 182 J EA 59904 234
BEENeo12 27 AF 20224 791 83 33536 131 | B7 46848 183 J EB 60160 235
BN yics 28 50 20480 80§84 33792 132 |B8 47104 184 | EC 60416 236
1D 07424 29 51 20736 81§85 34048 133 | B9 47360 185§ ED 60672 237
87680 30 52 20992 82§ 86 34304 134 | BA 47616 186 | EE 60928 238
BNy a936 31 53 21248 83887 34560 135 BB 47872 187 J EF 61184 239
20 038192 32 54 21504 841 88 34816 136 | BC 48128 188§ FO 61440 240
21 08448 33 55 21760 85§ 89 35072 137 § BD 48384 189} F1 61696 241
22 08704 34 56 22016 86§ 8A 35328 138 | BE 48640 190} F2 61952 242
RO 60 35 57 22272 87)] 8B 35584 139 | BF 48896 191 ) F3 62208 243
EE 80216 36 58 22528 88 8C 35840 140 JCO0 49152 192} F4 62464 244
ENOAT? 37 59 22784 891 8D 36096 141 JC1 49408 193§ F5 62720 245
ERB9728 38 54 23040 90 8E 36352 142 JC2 49664 194} F6 62976 246
NSS4 39 5B 23296 91§ 8F 36608 143 §JC3 49920 195} F7 63232 247
28 10240 40 5L 23554 92) 90 36864 144 JC4 50176 196 | F8 63488 248
Z9 10496 41 5D 23808 93191 37120 145 JC5 50432 197 J F9 63744 249
BRI 0752 42 5E 24064 94§92 37376 146 JC6 50688 198 § FA 64000 250
2B 11008 43 5F 24320 95§ 93 37632 147 §C7 50944 199 FB 64256 251
2C 11264 44 60 24576 96§ 94 37888 148 JC8 51200 200§ FC 64512 252
= 131520 45 61 24832 97§ 95 38144 149 JC9 51456 201 § FD 64678 253
S d1776 46 62 25088 98 96 38400 150 JCA 51712 202§ FE 65024 254
Bl Te5 47 63 25344 998 97 38656 151 JCB 51968 203§ FF 65280 255
S0 12238 48 64 25600 100§ 98 38912 152 J CC 52224 204

31 12544 49 65 25856 101§ 99 39168 153 JCD 52480 205

S ZS00 - 50 66 26112 102§ 9A 39424 154 JCE 52736 206

33 13056 51 } 67 26368 103 9B 39680 155 JCF 52992 207

—M

In each row the first column is the HEX code.

The second column is the DECIMAL equivalent multiplied by 256 for

calculating the M.S.B.

] The third column is for use with the L.S.B.

u




g 5 =

DEC HEX BINARY DEC HEX BINARY DEC HEX BINARY DEC
0 00 00000000 64 40 01000000 128 80 10000000 192 Co 11000000
1 01 00000001 565 431 a31089080031 129 81 10000001 193 C1 11800001
2 02 00000010 66 42 01000010 130 82 10000010 194 C2 11000010
3 03 00000011 67 43 01000011 131 83 160068011 195 C3 1108808011
4 04 00000100 68 44 01000100 132 84 10000100 196 C4 11000100
5 05 00000101 69 45 01000101 133 85 10000101 197 ©S5 1iaWaas
6 06 00000110 70 46 01000110 134 86 10000110 198 Cé 11000110
7 07 00000111 71 47 010803111 135 87 1A0nRsIl 199 C7 31i8mENls
8§ 08 00001000 72 48 01001000 136 88 10001000 200 Cs8 11001000
9 09 00001001 73 49 01001001 137 89 10001001 201 C9 11001001
10 0A 00001010 74 44& 01001010 138 8A 10001010 202 CA 11001010
11 OB 00001011 75 4B 01001011 139 8B 10001011 203 CB 1188iWiS
12 o0C 00001100 76 4C 01001100 140 8C 10001100 204 CC 11001100
13 0D 00001101 77 4D 01001101 141 8D 10001101 205 CD 11001101
14 OE 00001110 78 4E 01001110 142 8E 10001110 206 CE 131801110
15 OF 00001111 79 4F 01001111 143 8F 10001111 207 CF 1188inis
1¢ 10 00010000 80 50 01010000 144 90 10010000 208 DO 11010000
17 11 00010001 81 51 01010001 145 91 10010001 2092 D1 i1i8iENl
18 12 00010010 82 52 01010010 146 92 10010010 210 D2 11010010
19 13 00010011 83 53 01010011 147 93 10010011 211 D3 319NN
20 14 00010100 84 54 01010100 148 94 10010100 212 D4 11010100
21 15 00010101 85 55 01010101 149 95 10010101 213 D5 118NN
22 16 00010110 86 56 01010110 150 %6 10010110 214 Deé 11010110
23 17 00010111 87 57 01010111 151 97 10010111 215 BF S INBEEEe
24 18 00011000 88 58 01011000 152 98 10011000 216 D8 11011000
25 19 00011001 89 59 01011001 153 99 10011001 217 D9 11811881
26 1A 00011010 90 5A 01011010 154 9A 10011010 218 DA 1i181i8IN
27 1B 00011011 91 5B 01011011 155 9B 10011011 219 DB 18I
28 1C 00011100 92 5C 01011100 156 9C 10011100 220 DC 11811988
29 1D 00011101 93 5D 01011101 157 9D 10011101 221 DB 11NN
30 1E 00011110 %94 5E 01011110 158 9E 10011110 222 DE 118NN
31 1F 00011111 95 5F 01011111 159 9F 10011111 223 DF 11N lRes
32 20 00100000 96 60 01100000 160 A0 10100000 224 EO 11100000
33 21 00100001 97 61 01100001 161 Al 10100001 225 Ei1 1110880
34 22 00100010 98 62 01100010 162 A2 10100010 226 E2 11100010
35 23 00100011 99 63 01100011 163 A3 10100011 227 E3 110N
36 24 00100100 100 64 01100100 l64 A4 10100100 228 E4 11100100
37 25 00100101 101 65 01100101 165 A5 10100101 229 E5 111NN
38 26 00100110 102 66 01100110 166 As 10100110 236 Es I1i13nman
39 27 00100111 103 67 01100111 167 A7 10100111 231 E7 13308
40 28 00101000 104 68 01101000 168 A8 10101000 232 E8 11l5iaan
41 29 00101001 105 69 01101001 169 A9 10101001 233 ES 0
42 2A 00101010 106 6A 01101010 170 AA 10101010 234 EA 11N
43 2B 00101011 107 6B 01101011 171 AB 10101011 235 EB 13 a
44 2C 00101100 108 &6C 01101100 172 AC 10101100 236 EC 1SNEEEEE
45 2D 00101101 109 6D 01101101 173 AD 10101101 237 EB 1110 RiNe
46 2E (00101110 110 6E 01101110 174 AE 10101110 238 EE {SIiha
47 2F 00101111 111 &F 01101111 175 AF 10101111 2392 EF 134y
48 30 00110000 112 70 01110000 176 BO 10110000 240 FO0O 11110000
4% 31 00110001 113 71 01110001 177 Bl 10110001 241 F31 131300
50 32 00110010 114 72 01110010 178 B2 10110010 242 F2 111100190
51 33 00110011 115 73 01110011 179 B3 10110011 243 F3 11018 0NE
52 34 00110100 116 74 01110100 180 B4 10110100 244 F4 111101090
53 35 00110101 117 75 01110101 181 B5 10110101 245 F5 11110 ENE
54 36 00110110 118 76 01110110 182 Bé6 10110110 246 Fo6 1T EINEEN
55 37 00110111 119 77 01110111 183 B7 10110111 247 F7 11itiNE8E
56 38 00111000 120 78 01111000 184 B8 10111000 248 F38 1id4T0NN
57 39 00111001 121 79 01111001 185 B9 10111001 249 F9 1111 T0NE
58 3A 00111010 122 74 01111010 186 BA 10111010 250 FiA 11111010
59 3B 00111011 123 7B 01111011 187 BB 10111011 251 FB 11111
60 3C 00111100 124 7C 01111160 188 BC 10111100 252 Fc 31333880
61 3D 00111101 125 7D 01111101 189 BD 10111101 253 FDb 1111580
62 3E 00111110 126 7E 01111110 180 BE 10111110 254 FE 3111 iamn
63 3F 00111111 127 7F 01111111 191 BF 10111111 255 FF 1334300






