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How to tune topo eotin paramters .
File is tune.tpp ° . -
MAE 9-7-83 , [ '

All of the parameters for the PID are located in the fil motordzyl. The
baramaters are 14 bit values that are interpreted as xx.yy , that is xx is the
first bute and uy is the fisrt byte ta the right of the decimal point. In
ather words 1 1/4 sy be represented as 01 40 hex. :

the nases of the paraseters are : B L
. I‘J_!‘."'. i , . ‘ v
Ks .5 overall gain ! RN P
KIS 5 integral value T
KDS % d;fferential valye
K0 Theta overall gzin Yo T . ;'( c
KIo . Theta integral ulaue Lo
KDO Theta diff. value Lo "

The values are assenbles into the code space by the XCDS macra. fts inputs are
the name , the first byte value and the second byte value,” - C

In addition to the ahove constants, there are §0me conversion constants. They
are: ' o -

Kbl converts {rom wheel sods to § furp

KT . converts from wheel speeds to Theta from -
IKW converts from s fore to wheel speed

IKT ‘converts from Theta fore to wheel speed

Kelick . converts from click tp wheel speeds
The above canstants are used for speed neasure‘ and duty cyele calculation. Ky
and KT are used by SP0Mfes in motord.abl. IKW and IKT are used used tu convert

tha output of the seauencer frows 5.thets to wheal speed valas®

In additon to the above, some of the.constants ugsed by the sequencer for
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“birectory of files for topn on the MUS o
File"is topadir.doc . ‘

? P -

File Lontains Co T
Hice.csd Automatic [CE-51 loader o v, T
loads Mike.sac and mike? . ‘ e
‘ Lt . P BT 3.\-‘, oo - ‘
Mike.mac + ' Macros for debugging ice if“'; £ e '
Mike? ’ _ Current ice loadable file.for motors soft.’ '
Tasm.esd Comsand file to assesble portions of Hotor soft.
Also can link {Mopn.csd) and load [Mice.csd) !
_Mapo.csd .Envokes rlil to Link object mpdules " .
! . - RISIRE . .
Matcpu.adl ' - Contains:
all interupt servicew routines
. contains comsand §ecader
contains azll hardware init stuff
contains all software init except Initparameters
which inits the sequencer )
Hotor.equ include file for motcpu.abl
Topa.oac has sacras for externazl data sovesent plus sath ,
Motor.adi HAs the sped measureaent and PID motor stuff -
HMAthdl.a%l Has 1& and 24 bit zath wsed by-notor stuff
SEq.ail Conatains:
Initparasters — init s agtion stuff
seq — motion que and sequencer !
Check — verify sotion cossand for legalness
Joy — joy stick coseand parser
tave- ROve commands parsar
SEt-velacity Lo S
Blend.pil - 7~ * et up blended queue entriesl ) A AT K
Motion.pil decide how to set sation gueue entry ' ‘
Exact.phl ) _ 'get up exact mode queue entry e , f . )
| I T e ety o b s T .
Vo
) 1 o . "
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KC5-51 MACRD ASSEMBLEM

ISIS-IT MCS-51 MACRO ASSEMBLER V2.1

\W

T0PO LECODER DECODA.AS1 MAE B-04-83

OBJECT MODAE PLACED 1IN :FO:DECODA.0BJ
ASMS1 DECODA.AS1 DEBUG

AGSEMBLER INVOKED BY:

LoC  0BJ

0004

0085
0003

0006
0006
0004

0007
0007

0008
goo8
0009

0004
1004
oooB

0008
0007
000A
gooB

6eoc
0000
0008
ooos
0003

11 +2
12 H
13
14
15
16
17
18
19
20

TERRE

23
26

FhivygrsyBy

g7
38
39
40

4i
a
43
44
45

aé
q7

48 41 $EJECT

5OURCE
$PLI59)
$NDSB
$EP{DECODA. ERR)
$TT{10PO DECOLER DECOD4.A51 MAE  8-04-83)
NAME  DECOD
; 1F TRUE THEN USING OLD HARDMAKE
; IF 0 THEN NOT TESTING THE IR CHANMEL
; IF 1 THEN TESTING THE IACHANNEL
; IF O THEN NOT TESTING THE IR CHANNEL
i IF 1 THEN TESTING THE IRCHANNEL
; IF 0 THEN NOT VESTING HIT SWITCHES
$IC(TORO. HAC)
EXTAN  CODE(ADDR4,5UB24,A0016,5UB16 MIL16,DIVi6, SHUL16]
73 ERU 4
ML ERU 5
) EQU  ZHI
H B 6 ,
z EQU  ZH
71 EQU zH
L B 7
70 gy ZL
WH U 8
W EQU  WH
WL EQU 9
H EQD  0AH
X QU M
XL EQU  O0BH
Y3 U 8
Ya EQU 9
Y1 EQU  OAH
Y0 EQU  OBH
v EQU  OCH
vo EQU  ODH
Wed O EQU 8
Xed  EQU  0BH
24 EQU 5
H MACROS

PAGE



HCE-51 MACRD ALSEMELER

LoC 08d

29AC
0070
0010
QAst

0020
0030
0040
0050

LINE

49
50
51
a2
a3
54
hh)
a4
§7
58
b
&0
61
42
63
&4
63
&6
&7
48
&9
70
n
12
73
74
75
74
7
78
9
80
81
g2

83
84
83
86

87
a8
89
90
71
92
23
74
95
94
7
78
79
100
101
102

TOPD DECODER DECODA.AS1 MAE 8-04-83

SOURCE

i

+ EXTERMAL DATA STORE MACROS

A Equ
R EQu
GR EQU
N EGY
] EqU
; TOPD DEVICES
[

TOPDEV EQU
COMDEV  ERGU
HOTDEY EQU
SNDEV  EQU

021847H i 10.668K08000H
10668 5 10.4663%1000
125

16

PE6T ; 26.47 % 100

00H+20H
00H+30H
00H+40H
00H+30H

PAGE
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MC5-51 MACRO ASSEMBLER

0060

Q020
0024
0027
oo0z8

0030
0039
0034
003B

2040
ooal
004z
0044
0045
Q046
0047
0048
0047
004h
004E
¢o4C
0040

1057
0038
0059
00548
008
005C
005U

0064
0048

LINE

103
104
105
106
107
108
109
110
111
ii2
113
114
113
116
117
118
119
120
121
1za
ig3
124
125
126
127
128
129
130
131
132
132
134
135
136
137
138
i3
140
141
148
143
144
145
145
147
148
149
150
151
102
133
124
155
156

TOPC DECUOER DECOD4.AS1 MAE B-04-83

SOURCE

HEADEY  EAQU

00H+60H

[

; COMMANDS FOR TOPD

1

STACHD EQU
MDLCND EQU
RESCHD |EQU
SETPCHD EQU

WHATCHD EQU
SETBCMD EQU
SETCCHD ERQU
SETOCMD EQU

CURSCHML EqU
CURCCHMD EQU
CRSOCMD EQU
MOVCND  EQU
ABTCMD EQU
WARMCHD EQU
MRESCMD EQU
SETSCHMD EQU
SETDCMD EQU
SETVCMD EQU
RAMPCMU ERU
JOYCHD ~ EQU
DELYCHD ERU

SHELCHD EQU
HTiCHD EQU
HT2CHD EQU
HT3CHD EGU
HT4CHD EQU
SAYCMD EGU
TONECMD EQU

LATCMD EQU
AUTOCHD EGU

PUBL1C
PUBLIC
FUBLIC
PUBLIC
FUBLIC
PUBLIC
PUBLIC
PUBLIC
EXTRN
EXTRN
EXTHN
EXTEN
FUBLIC

TOPLEV+HD ; GENERAL TOPOQ STATUS
TOPDEVH4 + SAY THE MODEL NUMBER
TOPDEVHT + GLOBAL HARDWARE RESET
TOPOEWHE ; SET/CLR THE POWER FLAG
COMDEVH0 i GUERY COMMAND

COMDEV+? ; SET/CLR PUBLIC CHANNAL B
COMDEV+0&H ; SET/CLR PUBLIC CHANNEL C
COMDEVH0BH i SET/CLR PUBLIC CHANNEL D
MOTDEV4O i GET CURKENT 5

HOTOEV+1 + GET CURRENT 0O

HOTDEV42 i BET THE CURKENT S DOT, D uov
HOTDEVH .

MOTOEVHD ; ABORT MOTION COMMNAD 1IN QUEUE

KOTDEV+H4 ; WARMTART THE MOTOR CP

KOTDEV+7 i RESET THE MOTOR CP

HOTDEV+8

MOTLEVHY

HOTOEV+H0AH ¢ SET FORWARD VELGCITY

MOTDEVH0EH i GET THE ACCEL RAWP CHARACTERIGTIC
MOTOEV+0CH + JOYSTICK COMMAND

HOTCEVHODH ; DELAY

SNUEWHT + RESET SPEECH DEVICE

SNDEViE ; SET HEAD TONE 1

SNDEVHY? i SET HERD TONE 2

SNUEVH0AH ; SET HEAD TOME 3

SNDEV+0BH ¢+ SET HEAD TONE 4

ANDEV+HOCH

SNDEV4GDH i SOUND OF MUS1C

HEADEV+4 i LATH THE HEAD SWLTCHES

HEADEYHE 7 SET THE MODE OFF THE HEAD SWITCH DEV

SEND?,RECV?,55127,R9127, 5TABLE?, IN2S6?, INS2T , HECVBIT , SENDBITY
RSYNCT, PARITY? , SYNCERROR, PARITYERROR, 5YNC? ,CARRIER?

LLNTULO, LINTUH1 , RINTULO, RINTVHI

CURCHAR , GYNCOUNT , GYNCOUNT

TBUFF ,LCURINT , RCURINT

RIGHTSPD ,LEFT5PO, CURSTATE , STATCLK , LASTCHAR LASTPTR
LPOS , kP05

TIMINGERROR, TESTPIN

COUE {DAVETSR , INITPARAMETERS , INITHOTOR)

CODE(JOY ,MOVE_EXACT , MOVE_SHOOTH , SET_VELOCITY , 5TORZ14 MOV16Z)
XDATA{S,0,5WITCH, DOTSUSR, DATSACT , DOTODSR, DOTOACT , TRACLGC)
BIT(HEADT)

START , XBUFF ,NOMOTUR? , CLRSWTCHY

; SEGMENT DEFINITIONS

PAGE
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KLG-51 MACRD ASSEMBLER TOPO DECODER DECOD4.AS1 MAE B8-04-83 PAGE

LoC 0BJ LINE SOURCE
157 PROG SEGMENT CODE 1NBLOCK
158 ISROATA SEGMENT DATA
159 15R1DATA SEGHENT DATA
140 ISRZDATA SEGHENT DATA
161 15R3IVATA SEGHMENT DATA
142 MOTXDATA SEGMENT XDATH
183 15RETTS SEGMENT BIT
144 FRED  SEGMENT COBE
165 5TACK  BEGMENT 1DATA
—_ 146 CSEG AT 2000H
2000 i67 NOCODE: DS 0DFFFH i; ND ROM AREA HERE

168 +1 $ICIEQU.ASL)
=t 169 +1 $ICIQUEUE.ERU)

= 170 i
2 1m ; QUEUE STHUCTURE FOR MOTION GTUFF
= i72 i
0040 = 173 GLEN EQU &4
=2 174
0eo0 =2 175 BITS Equ 0 ;BYTE FOR BITS
=2 176
0001 =2 177 PARM1  EQU 1 ;WORD FOR 5 AT-SPEED DISTANCE, OR SLOW DELTA
0003 =2 178 0n1s EgU 3 ;WORD FOR O AT-SPEED DISTANCE
0005 =2 179 DECEL  EQU 3 iHURD FOR 5 OR O DECELERATION DISTANCE
0006 =2 180 SVEL EfqU ] ;BYTE FUR MAXIMUM 9 VELDCITY
0007 =2 181 OVEL Equ 7 ;BYTE FOR MAXIMUM O VELOCITY
=2 182
ooos =2 163 STRUCTSIZE EQU {OVEL-BITS)+1 iNUHBER GF BYTES 1N EACH ENTRY
=2 184
= 185 i
=2 188 ; STUFF FOR GSEQ.AS1 AND OTHERS TO DO WITH CURRENT MOTION PARAMETERSY
= 187 ;
=2 188
0000 =2 189 D15 EQU 0 iWORD CONTAINING REQUESTED COMMAND DISTANCE
0aaz2 =2 190 VEL EQU a ;WORD CONTAINING REQUESTED CUMMAND VELOCLTY
woeq = 111 SIGN EQU 4 ;BYTE CONTAINING REQUESTED COMMAND SIGN
0005 =2 192 ACCEL EQU 3 ;BYTE CONTAINING ACCELERATION VALUE (CONSTANT)
0004 = 193 DISSOFAR  EQU 6 i24-BIT CONTAINING DISTANCE REMAINING 1N COMMAND, XX.X
0007 =2 194 PHASE EQU ? ;BYTE INDICATING CURRENT PHASE OF COMMAND
000A = 195 CLICKS EqU 10 ;WORD WITH MUMBER OF CLICKS FROM ENCODER COUNTER
ooqc =2 19 DELTA EQU 12 ;WORD CONTAINING ACCELERATION DELTA, 0.X {CUNGTANT!
00GE = 197 DIS_ CL EAGU 14 iWORD CONTAINING DISTANCE PER CLICK 0.XX (CONSTANT)
0010 =2 198 oar EQU 14 ;WORD WITH CURRENT VELOCLITY FOR PWM NODER, X.X
¢012 =2 199 D1R EqU 18 ;BYTE WITH SIGN OF CURRENT VELGCITY
0013 =2 200 TARDAT EQU 19 ;BYTE WITH TARGET VELOCITY (X.QT.Qv OR X.VEL)
0014 =2 201 TARLIR EQU 20 ;BYTE WITH TARGET VEL SIGN (X AT.QSIGN OR X.5IGN}
0015 =2 202 CURDEL EQU 21 ;WORD WITH CURRENTLY USED DELTA
0017 =2 203 TARGETDIS EQU 23 ;WORD WITH CURRENT TARGET DISTANCE
=2 204
Q019 =2 B0 SLEN EQU {TARGETD1S+1-DIS)1+1
0019 =2 206 ‘DLEN EQU SLEN
0go8 =2 207 HILEN EQU (QUEL-BITS) 41
0008 =2 208 HELEN  EQU HILEN
=1 207 41

=l 21041 ;



HC5-51 MACRO ASSEMBLER

LoC 0BJ

8000
8000
8001
gooa
8003
0042

£001
8001
00F0
0080
0040
0020
0010

0000

0080
0040
0020
0010

Q008
0004
0oo2

]

0010
0008
0000

8a00
80FF
8106
0083

LINE

11 41
218 41
213 +
24 1
215 +1
216 H
217 +
218 H
219 +1
220 +
ap
2P 4
223 41
224 +1
285 H
226 +1
227 41
228 +1
229 41
230 +1
231 H
232 +1
233 +1
234 H
235 #1
236
237 41
238 +
299 41
240 +1
241 +1
242 #1
243 11
244 41
245 41
246 41
247 +1
248 41
a9 41
850 41
251 H
252 41
253 i
254 41
255 +1
296 1
257 +1
as8 41
259 +1
260 H
261 +1
Bga 41
263

264 +

SOURCE

I

TOPO DECDDER LECODA.AS1 MAE B-04-83

i NEW HARDUARE -LOCATIONS

r

P14 EQU
PIACTL EQU
PORTA  EQU
PORTE  EQU
PORTE  EQU

PIAINIT EQU

i

80caH
FIA
PIACTL+HL
PORTATL
PORTB+1
010000108

+ PORT A ASSIGNMENTS ... INPUTS

LEDPGRT ERU
LCHANLOC EQU
HITSW  EQU
HITSW3 EQU
HITGW2 EGU
HITSKL EBU
HITSHD EQU
543 EQU
; HWE EqU
;541 EQU
; SHO EQU
PORTAINIT

PORTA
FORTA
OFOH
ath
404
20H
10H
8

= M

£qu 000H

; PORT B ASGIGNMENTS .. OUTRUTS

:

; FOOT LEDS
LBCK EQU
LFUWD EQU
RFUD  EQU
RBCK  EQU

ECHONOTHESET
AGCREGET
SPCHDISAB

H
PORTBINIT

+ POHT C ASSIGNMENTS ...

i

HTS EGU
DTR EYU
FORTCINIT

XkAad  EQU
HAXXRAM EQU
MAXRAK EQU
SENDBITLOC

$EdJ

0B{H
040H
0204
010H

EgU
EQU
EQU
EQU

Lol ¢ ¥ I - e ]

PAGE

THE PIA PORT FOR TOPO
THE CONTROL REG{STER

- ; POHT A

; PORT B

; FORY C

; S5TOP TYMER, PORT C-INPUT,

; PORT B-QUTRUT, PORT A-1NPUT

-

LED IS TOP 4 BITS

; TOPD NUMBER SWITCHES PORT
SWITCH WRITE VALUE

HIT SWITCH 0 ——PA7

HIT SWITCH 1 ~-PAb

HIT SWITCH 2 ——PAS

HIT SWITCH 3 —-PA4

e e dmr e

FORT A INIT VALUE

—~

LEFT BACKWAHD--PA3
LEFT FORWARD ~-PAZ
RIGHT FORWARD--PAL
RIGHT BACKWARD-PAD

- ot owme

-

RESET NOT PIN TO ECHD
: AGC RESET TO IR SENDER
ENABLE NDT TO RG232

; NOT CONMNECTED

EQU SPCHDISABHECHONUTHESET ; PORT B INIT VALUE

INPUTS

10H
8
EQU 00H

60004
B0FFH
81004
BIT Tl

;i ECHO SPEECH GARBAGE
; ECHO DATA TERMINAL READY HANDSHAKE
+ PORT C INIT VALUE

; START OF EXTERNAL HAH
i END OF RAM

; FOR NOW IT ACCESSGIBIE



HCH—-51 MACRO ASSEMBLER

LOC OB

0070
0000
0601
007F
00FF
0020
1004

0020

000z
0000
ooo01

Q000
0008
0010
0018
E00D
0020
007E
0000
0008
0010
0000
0087

000l
000A
0020
0005
- 007F
0003
0003
0050
0051
0032
0010
0000
uooa
0004
0003

1N
00Fd
0020
0003
00FF
0001

LINE

263
264
267
248
269
270
271
272
ais
274
275

214
2n
2718
ar
280

BEEE

285
286
287

c87
90
291
292
273
294
295
2964
a7
298

300
301
302
303
304
aos
306
37
208
307
310
)b |
312
313
314
315
s
317

TOPD DECOGEW LECODA.AD1 MAE B-04-B3

SOURCE

; equates and storage locations

T0ALLY EQU

OFF
GN

EGY
EQu

STRTSTATE
STATSTHT
TERRDELAY
BUFSIZ EGU

H

SPECB1TS EQU

ISHBANK EQU
PROGBANK EQU
MATHBANK EQU

BANKO  EAQU
BANKL  EGQU
BaANK2  EQU
BANKZ  EQU
50K CODE
CHARSTART ERQU
CHAREND EQU
MATHBANKO
MATHBANK1
ENCODBANK
MALNBANK
PCON

i

CR EqU
LF EQU
BLANK  EQU

070H
¢

1
EuY TFH
EqU OFFH
EQ 020H
0éH

20H

(=]

00oaooooB
ogoolo00B
000100008
000110008
0EQOOH

02oH

07EH

EQU BANKO
EQU BANK1
EQU BANK2
EQU EANKD
EQU 037H

OCH
OAH
020H

NUMBEROFGYNCS EQU 3
HTARTCHAR EQU
MIDSYNC EGQU
MINSYNC EQU
TOPOKSG EQU

ACKD
ACK1
MAK
NULL
504
EOM
EOT

i

EQU
EqU
Equ
EQU
EHQY
EQU
Equ

SERIALMODE
BAUDRATE
T1INIT EGQU
TOINIT EQU
RESETP1 EGU
TIMEGTART EQU

07FH
03H
05H
IPI
Iql
IRI
104
00H
02
LF
03H

i DELAY GTART STAT

£
i
1

i
[

PAGE &

E
OFF FOR FLAGH

i ON FOR FLAGS
; START OF MOTOR COUNTDOWN STATE TIHER

5TART OF MOTOR STATE CLOCK
WALT FOR IR CHANNEL AFTER ERROR
SIZE OF 1R SEND AND RECEIVE BUFFER BUT ND CHECKSU

SPECIAL BITH OF BYTES
FOR URING BTATEHENT
MAINLIME BARK

MATH KEG15TERS

SELECT THE NORMAL REGISTER BAMK 0
SELECT THE NORMAL REGLSTER BANK 1

; GELECT THE NORMAL REGISTER BANK 2
i GELECT THE NDRMAL REGISTER BANK 3

; START OF SDK MONITOR
; START AT CRET
; END OF CHARS

]

-

EGU 010100106 i

EQU OF3H
20H
03H
OFFH
01K

USED FOR MATH STUFF

FIRST ENCODER ISR BANK
THE HAINLINE REGLSTER BANK
THE SERIAL TIMES 2 BIT

CAARRIAGE RETURN

LINEFERD

BLANK

NUMBER OF SYNCS TO SEMD

SET UP TO REC1EVE A CHAR

THIS IS5 WHEN SYNC BITS SHOULD BE STABLE
MIN NUMBER OF SYNCS BEFORE START BIT
STRART OF LDNG PACKET RESPONSE

1 TYPE OF ACK

THE LAST CHAR NOT TO SEND
START DF HESSAGE

ENDD OF MESSAGE

END OF TRANSMISSION

MODE 1 BBIT VARIABLE BAUD RATE

2400 BAUD SERIAL PORT

TIMER 1 INIT : WODE 2;NO GATE;TIMER
TIMER Q INIT : MODE O;NO GATE;TIHER
PROGRAM PORT 1 FOR ALL INPUT

THE START OF THE HIGH BYTE TIMER



ML5-51 HACRO ASSEMBLER

LOC 0BJ

oo08C

4070
0091
0092
0073
(093
0094
0097
0094
00B3

TOrD DECODER DECDD4.AS1 MAE 8-04-83

LINE S0URCE

318 ENCODTIME EQU  THO
19 ;UNUSED EAQU THL
320 H

i RIGHTLATCH BIT Pi.0
Jee RLATCHRESET BIT Pi.1
323 LEFTLATCH BIT P1.2
324 LLATCHRESET BIT P1.3
323 RDIROUT BIT P15
324 RENABLE BIT PL.4
327 LDIKOUT BIT Pi.7
3P8 LENABLE BIT Pl.é
a9 TESTPIN BIT T1
930 +1  $EJ

-

~e

PAGE

ENCOLER TIMEH IS THO
UNUSED FOR NOW

LATCH FOR THE RIGHT ENCOLER

RESET FOR THE RIGHT LATCH

LATCH FOR LEFT ENCODER

RESET PIN FOR THE LEFT ENCODER LATCH
RIGHT MOTOR DIKECTION CONTROL 1=FWD
RIGHT MOTOR ENABLE

LEFT MOTOR DIRECTION CONTROL 0=FuL
LEFT MOTOR ENABLE

GENERAL PURPOSE TEST PIN



MCH-51 MACRD ASSEMBLER

Loc OBd

0001
noot
0002
0004
0006
0030
0041
0042
o001
0002
0004
0046
0054
0080
0040
0020
0010
00E4

feo2
0003

0004
0005

4000

0000

LINE

331
332
333
334
aH
334
337
338
339
340
341
g
343
344
345
3464
3q7
348
347
330
s
ane
)
354
355 +
356 +1
357 1
358 41
K9
340
341
s
2363
364 +1

TOPQ QECODEH [ECODA.AS1 MAE 8-04-83

S0URCE

TCHANLM EQU 0

TDEVNUH EQU 1

TCHDONUM EQU 1

TPARAML EQU 2

TPARAM2 EGU 4

TCHCKELUM EQU 6
FIRSTCHAN EQU 0!
PUECHANL EdU ‘A’
PUBCHANZ EQU 'B'

PuBB EQU L
PUBC EQU 2
bush  EQU 4
FALSE EQU 'F!
TRUE  EQU T
TALKING EQU 0B0H
HOVING EQU 040H
TONING EQU 020t
POWERON EGU 010H
GOTSWT BIT ACC.4

TCHARL EQU TOEVNUMHL
CHARE  EQY TCHARL+1
TCHARS  EQU TCHARRHL
TCHARY  EQU TCHARSTL

X5EG AT O
NORAM: DS 80004

RSEG STACK
05 i

SEJECT

PAGE

; DEVICE NUMEER

+ OFFSET IN IRCVBUFF OF DEVICE NUMBER
i " COMMAND

; OFFSET OF FIRST HEX NUMEER

; GAME AS ABOVE FOH #2

; CHECK suM OF HESSAGE

i FIRST PRIVATE CHAN NUMBER

; FIRRT PUBLIC CHANNEL

; FIHST PUBLIC CHAMNNEL

-

i GTATUS. . .ONIF YAKKING
; STATUS. . .ON IF HOVING
i EMITTING TONE

TR ON FLAG

; BIT LOC FOR SWTCH STAT

; FIRGT STAT CHAR
; SECUND

; XRAM NOT AT 0-T777H



KC5-51 MACRD ASSEMBLER

LOC 0BJ

0000
0001t
tooz
0003
cao4
0003
Q004
0004
0007
0008
0008
0009

0004
oeoe
eeoc
000D
000E
000F

0010
0011
Q012
0013
0014
0013
0016
0017
0018

LINE

363
346
387
348
369
370
mn
ara
FIE]
314
s
a1s
arnt

ETE]

379
380
381
382
383

383

394
3%
96

TOPG UECODER DECODA.AS1 MAE B-04-83 . PAGE

SOURCE
RSEG  ISABITS
1
LOVR?: DBIT 1 : LEFT TIMER OVEWFLOW FLAG
ROVR?: DBIT 1 ; RIGHT ©
- RECVBIT: -~ = UBIT ; THE IR RECIEVED BIT
-——SENDBIT'P - —-‘--DBIT__‘,'_' ‘17 ; THE GEND A BIT FLAG FOR IR
<~ RECV7:_ DBIT-- -1 ; KECFAVE FALG FOR GETTING A PACKET
(_ ~ GENDT: —*nsn--«a ; FLAG FOR SENDING A PACKET
(-§5127:~70BIT - Y- 7_-., ; FALG FOR 512 HYCRSECOND 1R SEND BIT
~—RS127 BIT-—-:_ 55187, ; FALG FOR 512 NICRDSECOND R RECV BIT
-GTABLE7:- -~~~ ~DBIT, 1 ; FLAG TRUE 54Y5 THE SYNC PULSES SHOULD BE STABLE
{-5YNC?:DBIT .01- - ; FLAG TRUE GAYS THE WE ARE SENDING A SYNC
r~n5mcr- BIT - smcv- ; FLAG TRUE SAYS WE ARE RECIEVING A SYNC
'"—SPﬁRE_:_DBIT S ; GTORAGE TDR THE PARITY BIT TO SEND
__ PARLTYZ:— - —— -DBIT ™71 i FLAG TRUE 5AYS MEXT BIT IS PARITY
* -PARITYERROR: ““DBIT  1~: ; FLAG TRUE SAYS WE HAD A PARITY ERROR IN RECIEVE
{_BYNCERROR: — -—DBIT "1 ; FLAG THUE 1F BAD SYNC
(A GPARBIT: .- - DBIT™ .1 ; SEND THE PARITY BIT OF THE LAST CHAR
¢ HEADBIT:_ _ _ DBIT..-1 ; THIS IS THE BIT SET BY THE RECEVIE 15R
ACKL7: ~DBIT ~ 173 . FLAG TRUE SAYS SEND ACKO ELSE SEND ACK
INE967: DBIT 1 ; FLAG TRUE 5AYS WE ARE IN THE 256 U5 16R
IN2?7: OBIT 4 ; FLAG TRUE GSAYS WE ARE IN THE 32 M5 ISR
CNOACKT - OBIT-- —1_ ; TRUE IF NOT TO ACKNOWLEGDE 1R
NOHOTOR?: DBIT 1 ; TRUE ENABLES MOTOR TO HOVE
CLRSWTCH?: DBIT ; TRUE IF ISR SROULD CLEAR SWITCHES
POWERT: OBIT 1 ; CLR ON POWXR UP
GHORT7: UBIT 1 ; TRUE IF JUST ACK 15 RESPONSE ELSE LONG RESP.
QUERYT: DBIT 1 ; TRUE IF RESPONSE TO GUERY
CARRIER?: DBIT 1 ; TRUE IF TOPO NOT RECEVIING CARRIER

397 +1 $EJ



MC5-51 MACRD ASSEMBLER

LoC 0BJ

0000
0001
0007
tooe
0009

REG
0011

0000
REG

REG

0o01
REG

REG

0000

I
tgoa
0003
0e04
9005
6006

0000
0001
GooR
0003

g0o4
0006

0000
toot
0o02
0e03
0009

0009

" 0004

LINE

%8

400
401
452
403
404
405
406
407
408
409
410
a1t
412
413
414
415
414
417
418
419
420

SBR

423
424

EaBa388%

435
436
437

440
441
a6
413
444
445 #1
446 42
47
448
449 H

SOURCE

RSEG
SYNCOUNT ; -
1BUFF: DS
LASTCHAR
LASTPTH:

* CURCHAR:

USING
R1PTR
ARPTR

REEG
LOLD: D5
RELNEW SET
;LNEW: D5
;LOTIME:
LOTIME GET

ROLD: DS
RIRNEW SET
JHNEY:  B5
;RATIME:
RSTIME GET
KSEG
RIGHTSPD:
HMOTOR DRIVERS
LEFTSPD:
CURSTATE:
STATCLK:
LF05:
RPOS:
RSPTR: DS

RSEG
LINTUHI:
LINTVLO:
RINTVUHI:
RINTVULD:

LCURINT:
RCURINT:

RSEG

" PORTBMASK:

SKLOCLAT: D9

‘PUBLOC: DS

XBUFF: D5
XBUFFEND

S5CUR: DS
1]

$EJECT

ISRDATA
s . 1
BUFSTZH1

EQ 41
b5 1

1] 1
15RBANK

SET RL
EQU ARL

ISR2DATA

ISRADATA
DS 1

05
1]
D5
D5
05

=

1

e T T

ISHIDATA
05
05
[15]
o

= e

DS
D5 2

ra

MOTXDATA
0s .
1

L

BUFS1Z
EQU s

TOPD DECODER [UECOD4.AS1  MAE B-04-83

L}

-

--

; POINTER

PAGE

THE COUNT FOR THE NUMBER OF SYNCS 10 SEND
BUFFER TD GET AND SEND CHARS FROM 1R

THE LAST CHAR TO SEND +1

THE LOCATION OF THE LAST CHAR TO SEND
NEXT CHAR TO SEND

LURRENT LOCATION OF CHAR TO SEND

GTART COUNT OF LEFT ENCODER
LOW " THE INT NEW TIME

THE LAST GOTTEN NEW TIME
LEFT 8 BIT 40FTWARE TIMER
LEFT 8 BIT SOFTWARE TIMER

START COUNT OF RIGHT ENCODER
Loy
THE LAST GOTTEM ONE
; LEFT 8 BIT SOFTWARE TIMER
LEFT 8 BIT SOFTWARE TIMER

10

NUMBER OF STATES OF 7F STATES TO DUTPUT TD ENABLE

SAME FOR LEFT MOTORS
CURRENT MOTOR STATE
MOTOR STATE CLOCK
i CURRENT POS FOH LEFT
; SAME FOR RIGHT MOTOR
TD R5232 BUFF

THE CURRENT LEFT INTERUVAL
SAME FOR LEFT

PORT B MASK
LOC FOR HEAD SWITCH LATCH
LOC FOR PUBLIC CHANNEL OGN BITS

1



MCh-51 MACRO ASSEMBLER

LOC 0BJ

0000 FB

o001 E4
o002 93
0003 830004
0006 A3
0007 E4
0008 73
0007 73

000A A3
0008 A3
000C B400KF2
000F 2a

LINE

450
451
452
433
434
4535
46
457
438
459
450
441
462
463
454
465
466
267
448
459
470
a7
4q7e
473
q74
13
q7é
a77
478
479
480
481
482
483
484 H

SOURCE

TOFG DECODER DECOD4.AD1 MAE B8-04-83 PAGE

RSEG PROG

USING

PROGBANK

; SUBROUTINES FOR THE HEST OF THE CODE

; [ECODE
i THLS ROUTINES JMPS TO AN ADRRESS BASED ON THE CONTENTS OF ACC AND
i THE DPTR.
H INPUTG: DPTR POINTS TO A TABLE CONTAIMING THE AGCLI CODE AND OFFSET
i OF A GIVEN COMMAND
H ACC HAS THE CHARACTER TO DECODE
1
' QUPUTS: IF ENTRY EXISTS THEN ROUTINE JMPS TOP AFPRORIATE ROUTINE
H ELSE ROUTINE RETURNS.
; .
; ALTERS: RO,ACC,0PTR
I
i NOTE:  THIS ROUTINE SMOULD BE JUMPED TO NOT CALLED
i ALS0, A 0 ENTRY AS A COMMAND IN A TABLE IS THE END OF TABLE
DECODE :
KOV RO & ; SAVE CODE
cLoop:
ELR A - ; SET UP FOR FETCH FROM CODE
MOVC - A,BAH+DPTR 3 FETCH NEXT COMMAND CHAR
CJNE  A,ARD,CLOOPE ; IF NOT MATH THEN GO
INC DPTR ; ELSE GOT CMD: FETCH OFFSET
CLE fA
MovC A,CAHDPTR H FETCH OFF9ET
JMP GAtDPTR H AND AXAY WE GO
CLOOPL:
INC DPTH ; POINT TO NEXT COMMAND
INC DPTR
CJNE A,%0 CLOOP ; IF NOT END OF LOOP THEN CONT.
RET ; ELSE RETURAN 10 CALLER
$EJ

11



KC5-b1 MACRO ASSEMBLER

LoC 0OBJ

0010 E300 F
0012 B43001
15 22

0016 200000 F
0019 7904
001E 7600 F

001D Eb
001E C2E7
0620 @8
0021 FO
002z A3
0023 D5FF8
0025 22

0026 200000 F
0029 7906
0028 7800 - F

002b Eo
00ZE Fé
B602F 08
0030 A3
0031 D9FA
0033 &2

LINE

485
484
447
488
487
490
q91
492
493
494
495
4964
497
498
499
200
501
502
03
504
309
806
207
508
307
510
a11
§ia
M3
514

TORD CECODER [ECODA.AS1 MAE 8-04-83

SOURCE

MOVTOXBUEF :
HOV
CUNE
RET

MOVIT:
MOV
Moy
KoV

HOUL:
HoV
CLR
INC
MOuX
INC

" DuJNZ

RET

i
MOUFROMX:

hul)
MOV
Hov
Move:
HOUX
MOV
INC
INC

915 41 $EJ

A, 1BUFF+7DEVNUM ; IF COMMAND 15 HAYWHAT THEN DON'T MOVE
A, $WHATCHD  MOVIT

DPTR, $XBUFF
R1,$BUFSIZ
RO, $IEUFF

A, BRO
ACC.7
)
GDPTR,A
UPTR
R1,MOV1

DETR, $XBUFF
R1,$BUFSIZ

RO, $TBUFF

A,80PTR
@RO,A
RO

OPTR
RL,MOV2

PAGE

12



HG5-01 MACRD ASSEMBLER

LOC 0BJ

0024 1100
(034 200000
0032 1100
0038 1100

0030 7830
003F 1100

ge4i 700000
0044 1100

0044 1100
0048 750000

0048 D200
004D 1100
004F 40FA

0051 COED
0053 1100
00h% DOED
0057 C2e7

Q0597 730000

G0SC 900000
Q05F 1100
(061 200002
00464 1100

0046 BOE3

t0s8 300002
0048 1100

0060 7452
006F 100004
0072 0200
0074 7451

0076 200007
0077 500
0078 750050
GOTE 8004

Mmoo

m

m T T T

LINE

316
517
18
519
w20
581
oge
423
524
525
026
987
a8
387
330
331
582
533
534
535
236
o37
488
589
240
Al
542
243
544

346
a7
548
249
550
05t
32
398
GhE
)
356
357
%8
939
260
561
S62
363
364
265
64
267
548
0647

TOMD DECODER DLECOD4.AS1 MAE B8-04-83

+t

+

SOURCE

PAGE

ek kokiokooooeioo ool oK
i MAIN ENTRY POINT FOR DECODER LEVEL
Rutbberieetatieisttbtpetrteerspss o abtitiblesed

ETART:
ACALL
Moy
ACALL
ACALL

Mav
ACALL

Hov
ACALL

ACALL

Mav
DECOD:

5ETB

ACALL

FUSH
ACALL
Fop
CLR

SPCHOFF
OPTR, #7CLEAR
SHOLDOP
SRCHON

RO, #030H
LDELAY

DPTR, $7TMESS
SHOLOOP

SPCHOFF

i NO TALKING YET

HSPTR,$L0OW XBUFFEND

SHORT?
WALTMESS
DECOD

ACC
SPCHOFF
ACC
ACC.7

MOV /;hﬁé;;,#LUN XBUFF

DOCHD:
HOV
ACALL
JB
ACALL
DECOUEX:
SJMp
'

; SENDIT

SENDIT:
JiB
ACALL
NaDOg :
H GET THE
Hav
JBC
SETH
Hov
GTAl:
JB
Hov
HOV
Sdip

UPTR, 3UEVTAB
DECADE

NUACK?, DECODEX
SENDIT

DECOD

QUERY?,NODOQ
MOVFROMX

ASSUME SHORT RESPONSE UNLESSH TOLD

; IF ERROR THEN WAIT FOR MORE

; GAVE COMMAND CHAR

i DISABLE SPEECH

; RESTORE COMMAND CHAR

; MASK HI BIT

; FOINT TQ START GF MESSAGE FOR QUTPUT

POINT AT CMD TABLE WITH A4DMTH
; DECODE COMMAND

; GO DO NEXT

IF TO SEND QUERY THEN DOIT
ELSE MOV QUERY ANSWER FFORM XBUFF

NEXT ACK TO GEND INTO A AND TOGGLE FLAG

A, $ACK1
ACK17,GTAL
ACK17

A, $ACKO

SHONT? , SENDSHT
IBUFF+1,A
1BUFF ,£TOROMSG
SENDITL

. IF TRUE THEN SEND ACKD
; ELSE SEND ACKi

i IF NOT SHORT THEN OKAY TO HEND
; BET THE CORRECT ACK

+ Wkioiohicioiootkiiock ook isioioipiiobiaoacianocioiciaiooooN0oc

13



KC5S-51 MACRO ASSEMBLER

L&C  0BJ

0080 1100
0082 F300

4084 1100
0086 1100
Qe88 1100
008A 2000HD
008D 22

-

- B A

s

LINE

370
an
972
13
574
ats
36
577
o278
579
o280
Se1
a82

SOURCE

I

TOPD DECODER DEEGD4.AS1 MAE 8-04-83

PAGE 14

; ACKNOWLEDGE THAT WE GOT THE LAST MESS FROM IR ...SHORT FORM IR

I

+oociodoonoicoasRscobooaococnoE 000

SENDSHT :
ACALL
Moy

SENDITI:
ACALL
ACALL
ACALL
JB
RET

583 +1 $EJ

CLEARBUFF
TBUFF A

HOVTOXBUFF
SENDSUM
ENABLESEND
SENDY,$

1

L}
L
L

CLEAR THE IRSEND BUFF
PUT INT THE BYTE TO SEND

i SAVE FOR POSSIBLE GQUEMY LATER

CALULATE THE CHECKSUH

; OFF IT GOES
¢ WAIT TILL ITS GONE



HC5-5i MACRD ASSEHBLER TOPD DECODER [ECOD4.ADL MAE B-04-83 PAGE 15

Loc 0Bg LINE LOURCE

584 +Jocciooisooitacooipkooooooociacoiseonnr ook

583 ;
586 ; SENDSUM
67 CALC THE CHECKSUM OF THE PACKET TO SEND AND PUT 1N 1BUFF
s
$89  REDDDIROE OO DK
590  SENDSUN:
00BE 7900  F 501 WOV RI,SIBUFF
0090 7400 592 MOV 2,0 ; CHECKSIB FOR IR XWMIT
598 561:
0092 E7 594 MOV A,GRL ; FETCH NEXT CHAR
0093 24 595 ADD AR
0094 FA 596 MOV R2,A
0095 09 597 NG R1 ; BUMP BUFF PTH
0096 BYOOF9 F 598 CJME  R1,4LASTCHAR, 551 ; IF NDT AT END OF BUFF THEN GO
0099 E4 599 oLk 4
0094 C3 400 R C
1098 94 601 UBE  A,k2 ; FIND 2'S
009 F7 602 KOV GRL,A ;
009D 22 403 KET

604 +¥1 $EJ



HCE-D1 MACRD ASSEMELER

LOC OBJ

G67E CE200 F
Q0A0 EO
00AL C4
00A2 120000 F
A5 F6
00A6 08

00A7 EO
00AB 120000 F
00AB Fé
00AC 0B
00AD A9
00AE 22

00AF 7800 F
00BL 1100 F
00B3 1100 F
00B5 22

00B& 20
00B7 2E
ooBg8 24
00BY 2F
00bA 27
00BE 3b
oosC 28
00BD 3D

00BE 30
00BF 49

LINE

é05
604
&07
408
&09
610
611
&z
613
é14
815
614
617
418
419
&20
621

&29
623
626
&7
&28
629
630
431

5288

636
837
438
439
&40
é41
éag
443
&44
&5
&46
&q7
448 +2

449 12

430 12

851 +&

658
633 +2

TOPO GECODER DECODA.ASL  MAE B-04-83

PAGE

SCURCE

FickpoRiconicaooibkkbR s ooioseoomieoenicioiood

r

i GUBHOUTINES FOR DEVICE HANDLEHS

; GTP

i CONVERT CHAR POINT TO BY DPTR TO TWO ACSII CHARS POINTED) BY RO
; INPUT: ROPTR, RO

; OUTPUT: GRO

; ALTERS: A,OPTR=DPTR+1,R0=R0%1

HRcRpRORRcoRRE R RcooRcobiboolcobiobopis

5TP:
CLR SHORT? ; IF STORING PARAMS THEN ITS A LONG MESSAGE
HMOVX  A,BDPTR
SKAR A ; DO HIGH BYTE FIRST
CALL  CONVHEX i CONVERT TO AGCII
MOV RO A i STORE T
INC RO i POINT TO NEXT STDRAGE
MOVX  A,BDPTR + GET LOW PART
CALL  CONVHEX i CONVERT TO ASCIIL
MoV GRO,A
INC RO + POINT 10 NEXT
INC DPTR ; POINT OT NEXT TO CONVERT
RET

okl nookinosuccicaoiiobniccokick oo

i

7 STORP:

; CONVERTS TWO HEX CHARS BDPTR TO 4 ASCII R0
i INPUTS: BOPTR

i OUTPUTS : 8RO

i ALTERS: A,DPTR, RO
+ Kapolciopmpioiobiuieliokiioloioilctiolocuooncock oo,
STORP:

HOV RO, #TBUFF+TPARAMIL ; POINT TO THE PARAM TO GET

cALL TP ; GET TWD HEX DIGITS
CALL STV ; GET THD HORE
RET
i
; BASE DEVICE TABLE
i
DEVTAS:
; GENEWAL TOPO COMMANDS
0B STACMD , DOSTAT-4
DE MULCMD , HODEL~§
DB BESCHMD , LORESET—3

bB SETRCMD , DOSETP—4

; COMMUNICATION CMMANDS
DB WHATCMD , DEGUERY--4

16



KLG-51 MACHO ASSEMBLER  TOPO DECODER OECOD4.AS1 HAE 8-04-83 PAGE 17

Loc OBJ LINE SOURCE
goco 39 64 2 oe SETELHD, DOSETE-$
00C1 47
gacz 3 435 2 DB SETCCHD, DOSETC-$
00C3 B
oac4 3s 656 12 pe SETLCHD ,DOSETD-%
00C5 4D

657 ; MOTION COMMANDS

658
0acs 40 657 12 oe CURSCMD, DOCURS-4
00C7 7F
toce Al 460 +2 bB CUROCHMD , DOCUKD~$
0oCe 82
00ch 42 &61 12 DB CRSOCHD, DOCURSD-%
00CB &35
QICC 44 &2 12 be MOVCMD , DOMOVE-$
00CD 95
Qoce 47 863 12 DB MRESCHD , DOMRESET-%
00CF 70
0000 43 &64 12 bB SETSCHL, DOSETS-%
0001 94
gobz 42 665 12 DB SETOUCMD,DOSETO-%
0003 A0
00D4 44 464 12 b8 SETVCMD, DOSETV-%
0003 AC
00Dé 4B &467 12 0B RAMPCMD , DURAMP-4
0007 BA
aoD8 4C &68 12 Ue JOYCHD, DOJOY-$
0007 BA

467 i SPEECH COMMANUS
00DA 57 670 12 bB SRESCMD , DOSRESET-§
000B D&
0obC 671 12 be SAYCHD, LOSPCH-3
0opD OF

672 + HEAD COMMANDS
00DE 64 473 12 0B LATCMD , DOLATCH-4
GODF E2
GoED 68 674 +2 DB AUTOCMD, DDAUTO-$
00E1 EB
03E2 00 a75 +2 op 0, DEVTABEND-$
00E3 0L

676 12 UEVTABEND:
00E4 22 &77 41 RET
&78 1 SEJ



KE5~51 MACRO ASSEMBLER

LoC OBY

COES 020000

00E8 1100
00EA 900000
0OED 1100
0CEF 0l00

GorF1 D200
00F3 7830
00F5 1100
00F7 020000

00FA ES00
00FC B45403
GOFF D200
0101 22

0102 8444602
0105 C200

0107 22

M th M ™

LINE SOURCE

TOFO DECODER DECODA.AS1 MAE B-04-83 PAGE

677 ROORooRncoick ok ok ioiokccositeoociscicociosn

&80 H
é81 ;

683 ;
484 ; DOGSTAT
685 H
486 DOSTAT:

GENERAL TOPO TYPE COUMMANDS
éen HRponepoocooickpboobboeokcooRcoick KR Dok

STATL

489 Rasivtiiebesiiriveieterereiestitat it oriebiret

SPCHUM
DPTR, #1MODEL
SHOLoOP
SRCHOFY

&9 (Ritbbrtiseonstebhotbtaedobiorioreeivirribosvessed

700 Riibsebatrab ittt es sttt erivicetiosiotieitiisd

NOMOTOR? ; DISABLE MOTORS
R0, 30304 ; DELAY & WHILE

LUELAY

RESET i RESET THE SYSTEM

708 +danciaooconoopcooouocoorcoiocobbickuonobblo

72 HiciceoccoviEbicobkiosopeookiokhok s oppbopioiok

6687 P
488

&30 MUEL :

671 ACALL
492 MOV
693 ACALL
494 AP
695

697 H

698 ; DORESET
699 i

701 DORESET:

702 BETB
703 MOV
764 ACALL
7035 JMP
706

707

709 H

710 ; DOBETP

Ti1 ;

713 DOSETP:

714 Hov
715 CE
716 SETB
717 RET
718 pet:

119 CJaE
720 CLR
7el DPEX:

722 RET

723 H1 SRS

A, TEUFFHIPARAML ; GET [LAG
A,#TRUE,DP1
POUERT

A, 4FALSE , OPEX

POWER?

18



HE5—-51 HACRO ASSEMBLEH

LoC OB

#1108 0100 F

0i0A 900000 F
0100 EO

010E ABOO F
0110 BB3404

0113 4401
0115 FO
0114 22

0117 EBA403
0i1A S4FE
011C FO

011D 22

011E 900000 F
0i21 E0

0122 A800 F
0124 Ba3404

0127 4402
0129 FO
012a 22

0128 BB4403
0i2E S4FD
0130 FO

LINE

724
725
726
127
128
729
730
731
732
733
734
735
734
137
738

740
741
72

743
74
7435
746
747
748
749
750
751
752
753
754
739
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
m
778
773
174
175
776
77

TOPD DECODER DECOD4.AS1 MAE B-04-83 PAGE

SO0URCE

+ ¥oooiookiokoi ot ik ok biibiooliooasiaonckck oo

i TOPD COMMUNLCATION DEVICE COMMANDS

¥
# ocoooeocniccobikcobceopooosaERORNOO00
; DDQUERY
i RESFOND TO A QUERY
oo kkbbiookobiobobbioobcaooac OOk
DOQUERY:

ARP  QUEERL

#oonkkcocoobioboolpbcopobERLCONREoo
; DOSETB
i SET/CLR TORD PUBLIC CHANNEL B

# FeRiooobobiocononio ikl ocioRDRoaoEREOO

DOSETB:
Hov DPTR, #PUBLOC i GET THE PUBLIC BITS
MOVX  A,BDPTR
KoV kO, 1BUFF+7PARAML ; FETCH 'T* OR 'F'

CJUNE RO, #TRUE ,DSBL

ORL  A,4PUBB
HOVX  @DPTR,A
RET

D51 :
CJNE  RO,3FALSE,DSBR
ANL A, 4NOT PUEB
MOUX  @DPTR,A

DSta:

FRaid bt seboeataniottosesbitecersreitosisisittiiie
; DASETC
: SET/CLR TOPO PUBLIC CHANNEL C

BvoonoEocpokoooioiociopoooboonRkkEooboion

DOSETC:
MoV DPTR,#PUBLOC i GET THE PUBLIC BITS
HMOVX  A,BDPTR
Hov RO, IBUFF+7PARAM] ; FETCH 'T' OR 'F!

CJNE RO, 3TRUE,DSCL

ORL  A,3PUBC
MOUX  EDPTR,A
RET

D5C1:
CJNE  RO,3IFALSE, DSCE
ANL A,&N0T PUBC
HMOVX  GDPTR,A

1%



ML5—-51 MACRD ASSEMBLER

LoC GcBJ

0131 &

6132 700000
0135 EO
01346 ABDO
0138 BBX04

0138 4404
0130 FO
013E &2

013 BB4403
0142 S4FB
0144 FO

0143 22

LINE GOURCE
778 bsca:
779
780

RET

TOPO DECOUER DECOD4.AS1 MAE 8-04-83

PAGE

781 ;Enecopciooocoisasiiopkiteoononecioboooaoo

782 H

783 ; DOSETO

784 i
785 H

SET/CLR TOPO PUBLIC CHANNEL D

186 ; pppiccncicopicioeaoispipkicoiocciaeonooceiaoonico

a7 DOsETD:
788

789

790

T

792

793

724

795

796 D501
797

798

799

800 psha:
801

802

803 +1 3EJ

MOV
MOVX
KOV
CJNE

GRL
MOVX

MOVX

RET

DPTR, $PUBLOC
A,BDPTR

RO, IBUFF-+7PARAMI
RO, %TRUE, DSO1

f,3PUBD
UPTR, A

RO, #FALSE , DSR2
A,&NUT PUBD
@DPTR, A

; GET THE PUBLIC BITS

; FETCH 'T' DR °F'

20



HCG-51 MACRD ASSEMBLER

LOC 0BJ

0144 200000
0147 0100

(14 200000
014F 0100

0150 700000
0153 7800
0155 1100

0157 900000

015A 7800
015C (100

015 22

F
F

F
F

m 7

m T ™

LINE

804
805
Bo4
807
80e
809
810
a1
818
813
814
815
Blé
817
8i8
817
820
821
g2g
gea
g24
a8
824
827

B8

830
831

833
B34

836
ga7
83

840
841
848
843
Ba4q
845
844

848
849
830
851
83z
833
834
855
B34
BT

TORD DECODEW DECOD4.AS1 MAE 8-04-83

SUURCE

RutssevEree vy etat et iav sty sitads bbbty

i TOPO MOTOR CONTROL COMMANDS
'
HoebcoccnpknbcoRocovioboibioicbiocioniinooo
; DOCURS
: FETURN THE CURRENT S TO 1R LINK
FeacckobpoookcoooiciooookooiccibooicoRidDx
DOCUKS:

MoV DPTR, ¥5+DIS50FAR

AJdMP STORP

; JoogooonbicicuRinoacicacono R okoooickn
'
; DOCURD
H RETURN THE CURRENT 0 TO IR LINK
7 fnicnacniciusoikcicioiocooocopcoiascisoooRK
DACURD:

HV DPTR, #04DI550FAR

AP 5TORP

ook popootbbokebRooiceoonbecooienoion
; DOCURSO
; RETURN THE CURREWT G DOT AND D DOT
+Ioopoiiaorocotiop R ko Roocooinooboeion
BOCURSD:

MOV DPTR, $D0TSD5R+1

MoV RO #1IBUFF+7PARAML

ACALL  STP

Hov GPTR,#D0TODSR41
MoV RO, $IBUFF+PARAKZ
AP 5Tp

 Jonojopnaakk ohcuioabiioiokokiiniclnok oo R koo

¥

; DOUARM

ook obioicsanciok ok ocioick oo s oicieioorooo
DUWARM:
RET

i ok ikelionkicbiciickiotibibicoioicobiobionococioiciniocobiork
i DOMRESET
i RESET THE MOTORS AND THE PARAMTERS

+Hopcooobinopiniooiodkisioiebiosk ook

PAGE

21



NCS-51 MACRD AGSEMBLER  TOPO DECODER DECODA.ASL MAE 8-04-83

Lo ol LINE SOUREE

838 DOMRESET:

01SF 020000 F B59 LuMP INITPARAMETERS
840
861 11 $EJ



MES-51 MACRD ASSEMBLER

LoC OBdJ

0162 020000

0145 906000
0168 1100
0168 4014

016C 900000
016F 120000
0172 22

0173 700000
0176 1100
0178 4006

0174 200000
017D 120000

0180 22

0181 700000
0184 1100
01846 408

0188 00000
0188 120000
018E 020000

Mo

m

F

o

TOPD DECODEK ODRCOD4.AS1 MAE B8-04-83 PAGE

LINE SOURCE

g& 3 OO R R R ROk

843 ; '

864 ; DOMOVE

B85 ;

866 3 SRR ORI RO XK

847 DOMOVE :

868 LSMF  MOVE EXACT ; CALL DAVE
849 .

870  KBOAIOROOR AR ORI ICRoRCRCIoR A0

a7 H

g72 ; DOSETH

873 ;

874 . pemokcomReoipbokaRROOEcRRoO OO Ok

875 DOSETS:

876 Mo DPTR, $XBUFF+TPARAME

877 4CALL  CONVPARAM ; CONVERT FIRST PARAM
878 JC BADP

879 H

880 +1

881 42 ; STOR16 54DIS

8 42 Hov DPTR, $5+015 ; THREE BYTE XFER

883 1 CALL  STORZ1G

884 T

885 Ao RO OO TR oo

836 ;

887 ; DOSETO

288 ;

839 obconoocbiciobBokR ORIk

890 DOSETO:

891 MOV DPTR, $XBUFF +TPARAML ; POINT TO SECOND
ge2 ACALL  CONUPARAM

893 Je BADP ; IF ERROR THEN GO DO
894 41

895

896 12 ; STOR16 O4DIS

897 42 MoV UETR, $0+015 ; THREE BYTE XFEM

893 H CALL  5TORZ14

899 BABP:

500 RET

201 oo RO RO

%08 ;

903 ; DOSETY

904 ;

205 HBnpooDovbROCH DR ookok

906 DOSETV:

907 Hov DPTR, $XEUFF+7PARANL

908 ACALL  CONVPARAM ; CONVERT FIRST PARAM
909 JC BADP

910 +1

911 4

912 42 ; STORLS GHVEL

913 42 MOV DPTR,§5+VEL ; THREE BYTE XFER

914 41 CALL  STDRZ14

915 LJMP  SET VELDCITY

23



HMCS-31 MACRD ASSEMBLER

0191 0100

4193 900000
0194 1100
0198 4014

0174 900000
019D 120000

01A0 900000

0143 1100
01a5 4009

01A7 900000
0184 120000

01AD 020000

01B0 22

y

TOPD DECODER DECOD4.AS1 MAE 8-04-83 PAGE

LINE SOURCE

916

917

e SRRk oo Dok

919 H

920 ; LORAMP

921 H TEST FOR THE JOYSTICK COMMANDS

222 i

223 ; Sooticioionkinkoni ook ol ICASCR O ROL SOk A0k

924 DORAMP:

985 AJMP  DORAMPL

924

927 s bniebiccionbickionooksinocecociioiock ok iooocokNog

928 H

929 ; bouay

<30 ;

931 ; oot ooo ook opook Dok RO

933 DOJDY:

933 Moy DPTH, #XBUFF+7PARAML

934 ACALL  CONVP ; CONVERT FIRST PARAM
935 JC BADPARAM

936 +1

937 M

938 42 . SI0R16 SHVEL

939 12 MOV DPTR, £5+VEL ; THREE BYTE XFER
940 +1 CaLL STORZ14

941

942 Moy OPTR, #XBUFF+7PARANE ; POINT TO SECOND
943 ACALL  CONUP

944 JC BAOPARAN ; IF ERROR THEN GO 0O
945 +1

944 +1

947 +2 ; STORLS O+4VEL

948 12 Hov DRTR, $0+VEL ; THREE BYTE XFER
949 +1 Call  S5TORZié

950

251 LJMp  JOY ; DO A JOYSTICK
952

953 BADPARAM:

934 RET

255 41

$EJ

24



MC5-51 MACRO ASSEMBLER

Loc 0B

01Bi 7E7
01E3 120000

01B6 7808
(1B8 120000

018 22

Q1BC 750000
O1BF 0100

F

F
F

LINE

956
957
938
959
940
961
262
263
64 +1
265 1
9656 +1
&7
P48 +1
69 +1
970 +1
911 H
P72
973
574
975
276
977

778
919
%80
981
982
983 11

TOFQ DECODER [ECODA.A51 HMAE 8-04-83 PAGE

SOURCE

SRRctbicocscoopobEobooooonbERE KRRk
i

; DOSRESET

H RESET THE SPEECH MODWLE

+ FRioop bk binlcikiseuorshooibio Io00cHook
DOSRESET:

]

KOV R0 ,2NOT ECHONOTRESET i ACTIVE LOW
CALL CLRPORTB

MoV RO, FECHONGTRESET
CALL SETPORTB ; LEAVE 1N NOT RESET

RET
; Fonpopcaoopencconicoeosicecbpobicokkcoooonenok

i DOSPCH

§ FonRiokbrrRRecboooopoostoncobotoncobdokioonoog

DOSPCH:
KOV H5PTR,8LOW{ XBUFF+7CHARL) ; POINT TD START OF SPEECH
AJMP SPCHON

$EJ

25



MC5-51 MACKD ASSEMELER

LOC 0BJ LINE
784

985

984

987

788

95

990

971

992

993

994

61Ct 1100 F 995
01C3 200000 F 774
0iCs EB 997
01C7 FO 998
nce 22 999
1000

1001

loo2

1003

1004

01C? ES00 F 1005
01CE B45403 1006
01CE D200 F 1007
0100 22 1008
1009

01D% B44e08 1010
g104 C200 F 1011
1012

0104 22 1413

TOPD DECODER DECODA.AS1 MAE 8-04-83 PAGE

S0URCE

HidcinibcibborstiobocokipibbtcbcncbbRRoRooo

!

i

; HEAD COMMAND STUFF

i

+ ohkiccopnicpcickioiookciokionoicobooikicuobo ok
;i D0 LATCH

; Ikl sotkboocinooacRiRoo

DOLATCH:
ACALL  HEADSWITCH
MOV DPTR,#SHLOCLAT ; PDINT TD XRAM STORAGE
WOV ALKO
MOVX  GOPTR,A
HET
$OCORDOORR RN RICRK oD

; DDAUTO

L

; oniienioiooionioboniok ok ibiiaoiconidocceocoocK

DOAUTO:
KV A,IBUFFH7PARAML ; GET FLAG
CJNE  f,4TRUE,DLL
SETB  HEAD?
RET

OL1:
CJNE A, %FALSE,DLEX
CLk  HEAD?

DLEX:
RET

1014 +1  3EJ
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MCS~-51 HACRO ASSEMBLER

LoC 0BJ

0107 900000 F
01DA 7419

010C FO

010D A3

01DE 7498

01E0 FO

01E1 200000 F
01E4 7437

01E64 FO

01E7 43

01E8 7408

01EA 220

01EB C200 F

01ED 7406
G1EF 2430
0iF1 F300 F

01F3 700000 F
01F6 El

01F7 D24

01F7 FB

01FA 200000 F
01FD EO

01FE 340F

0200 C8

0201 B300O2
0204 CZE4

0206 Fa00 F

LINE

1015
1016
1017
1018
1019
1020
ig21
1022
1023
1024
io2s
1026
1027
1028
i029
1030
1031
1032
1033
1034
1033
1035
1037
1038
1039
1040
1041
1042
1043
1044
1043
1046
1047
1048
1049
1050
1051
1032
1059
1054
1035
10b6
1057
1058
1059
1060
1041
1062
1043
1044
1065
1066
1067
1068

TORD DECODER DECODA.AS1 MAE 8-04-B3

SOURCE
; DORANPL
DORANPL :
MOV DPTR,4S4DELTA
MOV A,$HIGH 6552
MOVX  @DPTR,A
INC DPTR
KOV A ELOV 6552
MOUX  GDPTR,A
MOV DPTR,304DELTA
MOV A, #HIGH 14088
MOUX  GDPTR,A
INC DPTR
MOV A,3L04 14088
RET

Lot et re it tite byt iveitsetersrretstbioavetiod

; STATL

; SET UP A STATUS MESSAGE T SEND TO HOST

H MESSAGE IS :

DON'T CARE
ACK

QUEUE STAT

HEAD 5TAT

GENERAL STAT

HODEL NUMLER

Jpastoeseintasbrbois bt ieraieris ety stiid s viiee

STATL:
CLK

SHORT?

; GET HQUEUE 5TAT

MOV
ADD
HOV

A th
A, £30H
IBUFF4TCHARL , A I &

i GET HEAD SWITCH STAT

MoV
HOVX
SETB
HOV
MOV
MOUX
ANL.
XCH
CJNE
CLR
5TT1:
MOV

i SET THE STAT BITS

I

DPTR, #5WLOCLAT
Yl

Gorsut ; SE IF ANY ACTIVE
RO, A ; SAVE IT

DPTR, $SWITCH
A, GDPTH

A, $0FH

A, ko
RO,#0,5TT1
GOTSHT

; MASK UNUSED STUFF

1BUFFH+ICHARR2,A ; STOR THE SWITCH GTAT

PAGE
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HL5-51 MACRD ASSEMBLER

LoC 0OBd

4208 78CO

0204 900000
020D EC
020E B40009
0211 900000
0214 EO
6215 840002
0218 8004

0214 7440
0e1iC 44
021D F8

021E 7410
(220 300002
0723 48
6224 r8

0223 8800

0227 B4
0228 90000C
0228 93
022C F500
022E 22

022F 1100
0231 7530050
0234 ES00
0236 B45202
(237 8003

0238 B45102
023E 8003

0240 750052

e B H

LINE

1069
1070
1071
io72
1073
1074
1075
1074
1677
1078
1079
1080
1081
1082
i083
1084
10835
1085
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1i16
1117
1118
1119
1120
1121
1122

TOPD DECODER DECODA.AS1 MAE 8-04-83 PAGE

SOURCE
MoV RO, $0COH ;i CLEAR ALL BITS
; SPCHTEST IN BIT 7

; SEE IF HOVING S A

MOV DPTR,4DOTSACTHL ; GET ACT SPEED

MIUX  A,GDPTH

CNE  A,40,5TAL i IF NOT 0 THEN MOVING
MOV DPTH,$UOTOACTH ; BET O SPEED

MavX A, BOPTR
CANE A, %0, 5TAl

SJ4P 5TAR ; NOT MOVING
5TAL:
hll i, HHOVING + GAY WE ARE MOVING
ORL #,R0
yinll RO,A ; SAVE IT
; TONE SOUNDING
1
H
; POWER ON BIT
;
STAZ:
Hav A, $POWERDN
JNB POWER? ,5TAD
ORL A,RD
Hov RO ,A ; DTORE POWER BIT
STA3:

[l IBUFFHTCHARS RO ; STORE TD SEND
H
; SEND THE TOPD NUM
i
CLR A ; GET THE MUDEL NUMBEW
MoV DPTR, #MODELOC
Kouc A,RALDPTR
Moy IBUFFHICHARA, A
RET
ettt tisstresttbavatiiistsetiseeiedttivtvseed
H
 HUEERL
;Ipioresooncck R bisooccionipoictioio ook ok
QUEERL :
ACALL  MOUFROMX
Hoy IBUFF ,$TOPOMSG
HOV A, IBUFF+70EUNUM
CJUNE A, $ACKL DOQL

5JMP pogs

poqt:
CNE A #ACKO, D02
5.M4P 0ngaa

Doge:

MOV IBUFF+7DEVUNUM , $ACKL
pogy:



HCo—-51 MACRO ASSEMBLER

LOC 0BJ

G243 C200
0245 22

0g46 EO
0247 A3
0248 1100
024p 22

0248 1100
024D €4

024E F507
0230 4009
0252 1100
0254 4507
0236 F507
0258 4001
0254 22

0258 DI
023C 28

0230 1100
085F 40Fn

02561 7504600
0264 30E703
G247 TS06FF

g26a 22

0265 1100
026D A0EC
026F F504
L0271 1100

LINE

1123
1124
1125
1186
1127
1128
1129
1130
1131
1132
1133
1184
1135
1134
1137
1138
1139
1140
1141
1142
1143
1144
1145
1144
1147
1143
1149
1150
itsl
1152
1153
1154
1159
1156
1157
1158
1159
1140
1161
1142
1143
1164
1165
1146
1167
1148
1169
1170
7
1178
1173
1174
1175
1176

TOPD DECODER LECODA.AS1 MAE 8-04-83

S0URCE
CLK SHORT?
RET
;
H RETURN HEX IN ZL,A
pos:
HOVX A BDPTR ; GET FIRGT BYTE
INC DPTR 7 POINT TO NEXT
ACALL  ASCHEX ; CONVERT ASRCII TD HEX
RET
H
; CONIT
; RETURN HEX IN ZL.A
i CLR C 15 OKAY ; SETB C IS ERROR
CONIT:
abAtL b ; CON A CHAR
SHAR A ; GTORE IT
HOU LA
JC BADCONV ; JUMP IF NOT NUMBER
ACALL DO ; DO NEXT CHAR
ORL. A,ZL ; GTUFF TOGETHER
)y LA
JC BADCONV ; JUMP IF NOT NUMBER
RET
BADCONV :
SEB ¢
RET
; CONVP
: RETURN HEX IN ZL,A

i CLR € IS5 OKAY ; SETb € I5 ERROR

L
CONVP:
ACALL
JC
i SIGN EXTEND
i
HoV
JHB
MOV
CONDK -
RET

H

i CONVPARAM

CONIT
BADCONV ; IF ERROR THEN EXIT

ZH,#0
ACC.7,CONDK
ZH, $0FFH

; CONVERT A 4 ASCIT DIGITS GRO TO HEX AT ZL,ZH

CONVPARAN:
ACALL
JC
MoV
ACALL

CONIT ; CONVER FIRST THU
BADCONY ; IF BAD THEN EXIT
ZH,A ; SAVE TOP RESULT
CONIT ; CONVERT LOW BYTES

Pact 29

/2



MC5—D1 MACRO ASSEMBLER TOPO DECODER DECOD4.AS1 MAE 8~04-83 FAGE 30

LOC 0BJ LINE SOURCE

6273 22 "7 RET
1178 +1 SEJ



KC5-51 MACRD ASSEMBLER

Loc 0BJ

0274 AB454D4F
02878 52592046
027C 41474555
0280 3245
0282 ob

0283 00

1284 05

0285 33333080
0289 404F4E44
0280 4F20424F
0291 4ESALFE0
0273 312E520
0299 41554755
029D 33542046
02A1 49465443
0245 4h4ES448
02A9 20392054
02AD 45454E20
0281 38205420
0zed 33

G2B64 OD

0287 ¢0

G2BE 0D

0289 0A

028A 00

02BB 0D

028C 00

02BD S44FS04F
02C1 20404155
02C5 44204140
(2C% 4C203120
02cD 41204220
0201 0D

G202 00

LINE

1179
1180
1181
1182
1183
1184
1183
1186
i187
1188
1189
119¢
ii91
1192
1193
1194
1195
1194
1197

i198

1199

1200

1201

1202
1263

TOFD DECODER DECOD4.A51 MAE 8-04-£3

+H

SOURCE

PAGE

7 test the encoder tecnique
; The scheme is to interupt on either encoder rising edge

The latched rising edgas are or'd together and sent to int O

The latched valuse are individually input to pins to detect which it was

The encoder TSR detects which it was apd stores the current value af an 8 bit
timer into 8 location for that motor.

Meanwhile, the timer is counting up. When it overflows, it causes an inteprrupt.

The TIser ISH increments the top byte of both the tiners for the motors in
saftware, It then checks if either motar had 2 rising edge durring the previaus
23 microsecands. If one did, then the ISR subtracts the captured tiaer time
from t last 8 bit tiee. This allows us ta find the tiem interval. If

if either the right or left software motor timers overflow, then that motor

is considered to be stopped.

i MESSAGE STRINGS

i

TCOMPERR: 0B

THERS

TCLEAR:

CARET:

TMBDEL :

"MEHORY FAILURE',CR,0

oE 5,'33P MONDO BONZO 1.5 AUGUST FIFTEENTH 9 TEEN B T 3',CR,D

DB €R,LF,0
DB CR,00H
08 'TOPD MALD ALL 1 A4 B ',CR,0

3t



KEh—51 MACRD AGSEMBLER TOFD DECODER OUECODA.AS1 MAE 8-04-83 PAGE 32

LoC 0BJ LINE SOUREE
1204 ;
205 ; CONVERT THE HEX NIBBLE IN LOW FOUR BITS OF ACC TO ASCII
1806 i UN ENTRY: ACC.0-ACC.3 HAS NIBBLE
1207 ; ON EXIT: ACC HAS AGCII MUMBER
1208 CONVHEX:
0203 HA0F 1209 ANL 4, 4rFH ; MASK TCP NIBBLE
0203 24%0 1210 ADD A, #70H i FA-PF AX. C=t
0207 D4 1211 il:] A
0208 3440 121g ADDE  A,#40H ; CONVERT TO ASCII NUMEER
204 04 1213 bA A
020B 22 1214 RET

i21h +i  SEJECT



H5-51 MACRD ASSEMLLER

Lac 0BJd

020C E4
0200 93
02DE A3
020F B40001
(2e2 22

02£3 1100
02ES 80F3

027 1100
02E9 5002
02EB 1100

02ED 22

12EE FA
02EF C3
0aF0 9430
02F2 B40902

02F5 C3
02Fe 22

02F7 40fC
02F9 EA
0zrA D3
g2rFB 22

LINE

1214
1217
1218
1219
1220
1221
igga
1223
izeq
1223
1226
1287
1228
1229
1230
123l
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
124z
1243
i2a4
1245
1244
i247
1248
ie49
1230
1251
1252
1258
12534
1295
1236
1257
1258
1259
12640
1261
1262
1243
1264
1245
1266
1247
1258
1269

1

TOPD DECODER DECOD4.A51 MAE B8-04-83

COURCE

1

; MESSAGE DISPLAY ROUTINES

SHOLOGP:
CLR A ; ZERO FOR RA1DPTH
HOVC A, RALDPTR ; FETCH NeXT MSG BYTE
INC DPTR i INC THE DATA PTR
CJNE A 40, 5HOIT ; IF NOT ZERD THEN DISPLAY BYTE
RET ; ELSE HETURN
SHOIT:
ACALL  SPOUT ; DUT IT GOES
JHP SHOLCOOP
H
+ ASCHEX .
H CONVERT ASCII BYTE IN ACC TO HEX DIGIT IN LO NIBBLE OF ACC
i ON ENTRY : ACC HAS BYTE
; ON EXIT : ACCI0-3) HAS DIGIT IF GAL
: : ELSE ACC IS OLD CHAR
; ; CLC MEANS GOT A LEGAL DIGIT
i : BEC MEANS NO GOT
i : ALTERS ACC,R2
ASCHEX :
ACALL  NMTEST ; CHECK FOR 0-9 AND CONUEHT IF 50
JNC GOTIT ; GO IF GOT IT
ACALL  HXTERT ; ELSE SEE IF A-F
GOTIT:
HET ; CARRY HAS APPRORIATE VALUES FKOM ABOVE
i NMTEST
; TEST FOR & DIGIT FROM 0-% ASCII AND CONVERT IF IT 1§
; ON ENTRY : ACC HAS ASCII BYTE
i ON EXIT : IF '0'{=ACC{='9' THEN
i ACC=DIGIT
i cLC
H ELSE ACC=ASCII BYTE
; . SEC
; END
; : ALTERS ACC,R2
NMTEST:
il k2.4 ; GAVE CHAR IN CASE NOT DIGIT
CLR c
CUBB a,¢'0 ; CONVERT IT
CJNE A, $09, CHIONM ; SEE IF NUMBER
GOTNM:
ELR C ; GOT THE DIGIT
RET
CHKMM -
JC GOTNM ; BO IF GOT IT
MoV A,RB ; ELSE RESTORE CHAR
SETB c ; INDICATE ND DIGIT
RET
'
; HXTEST

PAGE



MC5~D1 MACRO ASSEMELER

LOC oOBJ

02rC FA
02FD C3
U2FE 9441
0300 B40304

0303 240
0305 C3
0306 22

0307 A0FA
0309 EA
0304 D3
0208 22

TOPO DECODER DECODA.AS1 MAE 8-04-83 PAGE
LIM  GOURCE
170 TEST FOR A DIGIT FROM 0-9 ASCII AND CONVEAT IF IT IS
12711 ON ENTRY : ACC HAS ASCII BYTE
iera ON EXIT : IF 'A'(=ACC(='F' THEN
12713 ACC=DIGI
iera oe - -
1275 ELSE ACC=ASCII BYTE
176 GEC
1277 END
®7e : ALTERS ACC,R2
1279 HXTEST:
1280 MV REA ; GAVE CHAR IN CASE NOT DIGIT
1281 LR C
1282 SUBB A, E'A' ; CONVERT IT
1289 CUNE  A,#05,CHKHX ; SEE IF NUMBER
1884 GOTHX:
1285 ADD  A,308H ; CONVERT TO HEX
1286 LR ¢ ; GOT THE DIGIT
1287 -
1288 CHKHX:
1289 JC GOTHX ; 60 IF GOT IT
1890 MOV ARE ; ELSE HESTORE CHAR
1291 SETB C ; INDICATE NO DIGIT
1292 RET
1299 H  $EJ

24



MO5-01 MACRD ASSEMBLER

Lo 0BJ

030C 1100 F
030E 1100 F
0310 40Fa

0312 1100 F
(314 40Fé

(316 1100 F
0318 4008

031A 1100 F
031C C200 F
031E E500 F
0320 Cc3

0321 22

gaza 7804

0324 120000 F

0327 76FB
0329 120000 F

032C 22

LINE

i294
1295
i2%6
1297
1298
1299
1300
1301
a2
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319 #1
1320
1321
1322
12323
1324
1325
1926 +1
1327 +1
1328 41
1929 +i
1330 +1
1331 H1
1332 +1
1333 H
1334
1335 #11

TOPD DECODER DECOD4.A51 MAE B-04-83 PAGE

SCURCE

; PALTHESS
; ROUTINES WAITS FOR A MESSAGE
; INPUTS: NONE

; OUTMIT: IF NO ERROR THEN

; CLR C

; ACC IS THE COMMAND CHARACTER OF MESSAGE

; CLR THE DUT_OF _RANGE FLAGICARRIER?)

; ELSE SEYB C

1

; ALTERG: JUST ABOUT EVERY BODY

MAITMESS:
ACALL  RESETAGC ; RESET THE AUTO GAIN CONTROL
ACALL  WAITMESSAGE ; WAIT TO RECEIVE NEXT IR BUWST
J MATTMESS ; IF ERROR THEN DD AGAIN
ACALL  CHECKUS ; SEE IF MESSAGE TO US
JC WATTMESS ; IF NOT THEN DO AGAIN
ACALL _ CHKQUEER ; SEE IF QUERY
B A ; 1D S0 THEN 00 AGAIN
ACALL  HOUTOXHUFF ; MOVE TO EXTERNAL RAX

WAITL:
CLK  CARRIER? ; SAY WE GOT A MESS
MOV A,TBUFFIDEVNUM ; RETURN THE COMMAND CHAR OF MEGGAGE
R €
RET

i

; RESETAGE

; RESET THE AUTD GAIN CTL TO RECIEVE A MESSAGE

HESETAGC:
MOV KO,$AGCRESET ; RESET ACTIVE H1GH
CALL  SETPORTB ; RESET ECHO
MOV KO,4NOT AGCRESET ; LEAVE IT NOT FESETTED

CallL  CLRPORTB

$EJ



MC5-~51 MACROD ASSEMBLER

Loc 08 LINE
1334

1337

1338

1939

0320 1100 F 1340
1341

032F 300004 F 1342
¢332 1100 F 1343
0334 B(F9 i344

1345

1344

0336 200009 F 1347

0339 200006 F 1348

033C 1100 F 1349
033E 4002 1350
6340 C3 1351
0341 22 1358
1358

1954

1335

0342 D3 1336

0343 22 1357

TOPO DECODER [DECODA.A31 MAE 8-04-B83

1

SOURCE
'
7 WAITHESSAGE
WAL THESSAGE :
ACALL
WHl:
JNB
ACALL
Jip
W3 ;
JB
JB
ACALL
JC
CLR
RET
S5ERR:
PARERROA:
SUMERROR:
SETB
RET

1358 +1 $EJ

ENABILERECV

RECV?, W2
CHECKRS232
WMl

PARITYERROR, FARERROR
SYNCERROR , SERR
CALCHECKSUM

SUMERROR

c

-

PAGE 36

SETUP TO GET IR

WAIT TIL GOT |
SEE IF TO SEND

IF EHROR THENSET DPTR

IF SET THEN NOT ENOUGHM SYNC BITS
GET CHECK SUM OF PCKET

IF ERROR THEN SET OPTR

ELSE ALL OKAY



MC5-01 MACRO ALSLMBLER

Loc oed

0344 309705
0347 E500 F
0349 B4D001 F

034C 22

434D 0300 F
034F 758300
0352 Fagz

0354 EO

0355 CEE7

6357 CeyYy

0358 B899

035C 208001
035F EQ
0360 540F
0342 2430
0364 22

0365 C200
0347 AB00 F

Ll

0367 1100 F
0368 BS0002
036E BOi8

4370 0200 F
0372 E8

0373 44102
0374 8010

0378 9441
Q374 8
G378 D3

037C 33
0370 €3
037k DEFC

LINE

1359
1340
1361
1342
1343
1364
1365
1364
1347
1348
1349
1370
1371
1372
1373
1374
1378
1977
1378
1879
1380
1381
1382
1383
1384
1383
1386
1387
1388
1389
1370
1391
1392
1393
1394
1395
1396
1397
1398
1397
1400
1401
1402
1403
1404
1465
1404
1407
1408
1409
1410
1411
igq12

70P0 DECODER UECODA.ASE MAE 8-04-83 PAGE 97
SOURCE
; CHECKRS232
CHECKRSa32
OB TIL,CHROUT ; ELSE IF TO EXIT THEN DO S0
MV A,RSPTR ; GET PTR TO CURRENT CHAR IN BLFF
CINE  A,8LOW XBUFFEND,CHRE  ; IF NOT LAST THEN DOIT
CHROUT :
RET
CHR2:
IND  RSPTR
KOV DPH,$HIGH XBUFF . POXNT T0 CHAR
WOV DPL,A
HOUX  A.GDPTR ; FETCH DATA TO SEND
R ACC.7 ; NU PARITY
R TI . INIT HARDWARE
REY  GBUF.A ; GEND IT
. FETCHNWR
; GET THE TOMONUM AND RETURN IN A REG
FETCHNUM:
MOV DPTR,4CHANLOC ; FETCH SWITCH NUMBER
HOUX  A,EDPTR
AL A,40FH . HASK TOPD BITS
ADD A 4FIRSTCHAN ;
RET
. CHECKUS
; SEE IF MESSAGE 15 FOR OUR ATTENTION
; DUTPUTS :NOACK? IS5 FLAG TO ACK OR NOT {PUBLIC GR PRIVATE CHANNEL)
; CLR C I5 MESSAGE 15 FOR US
; ALTERS: RO,A,DPTR MoV Pttt
CHECKUS: el /
CLR  NOACK? ; GAY ND ACKNOWLEDGE
MOV RO, TBUFF+7CHANI : GET CHANNEL NUMBER
ACALL  FETCHNUM
CONE  A,ARO,NOTOP ; IF MOT GUR PRIVATE THEN GO
SJMP  CUGK ; ELSE EXIT...ITS OUR FRIVATE CHAR
NOTOP:
SETB  NDACK? ; NOT OUR PRIVATE CHANNEL 50 NO ACK
MV AR . GET CHAN NUM AGAIN
CINE A, PUBCHANL NTP1
SMP  CUDK
NTPI :
GUBB A, &PUBCHANE-1 ; SET UP TO SEE IF PUBLIC
MU RO,A ; SAVE IT
SETE € ;
NTL:
RE A ; ROTATE BIT TG CORRECT SKOT
LR C
DNZ  RO,NTL ; DO TIL OOKE



MC5-31 MACRO ASSEMBLER

0380 F0

0381 700000 F
0384 EO

0385 38

0386 &002

0338 C3
0339 =2

038A D3
0388 22

TOPD DECODER DECOD4.ASY MAE 8-04-83 PAGE 38
LINE  SOURCE

1413

1414 MOV RO,A

1415

1416 MOV DPTR,#PUBLOC ; GET THE PUBLIC BITS

1417 MOVX & GDPTR

1418 ANL  ARO ; SEE IF ACTIVE

1419 Jz NOTUS e Y (FAAY S ,ﬁ- Low
1420 CUOK: e —
1431 LR ¢ ; SAY UE GOT A MESSAGE X BUFF
1422 RET

1423 NOTUS:

1424 SETB C

1485 RET

1426 41 SEJ



MC5-D1 MACRO ASSEMBLER  TOPO DECODEAR [LECOD4.A31 HAE 8-04-83

LoC 0BJ LINE S0URCE q
1w av é\ﬂ;‘ X
1428 ; CHKQUEER (o
1489 SEE IF QUEER(Y) -
1430 ; _’/””’,,,,,,.,.,_
1431 CHXQUEEN:
038C E500 F 1432 ) A, TBUFFTDEVMM ; JOWMNY ARE YOU QUEER?
038E B43004 1443 CJNE  A,%&UHATEMD,NUTQUEER ; T GUESS NOT
0391 D200 F 1434 SETB  QUERY?
0393 B3 1435 —EETB—E—
0394 22 1436 —fE——
1437 NOTAUEER:
0395 C3 1438 e 5
0396 22 _14F9 RET
1440
1441
1442 ;
1443 ;ASSUME THAT RO HAS THE MUMBER OF MOTOR CLOCKS TO DELAY
1449 H
1445 LOELAY:
1446
0397 ES00 F 1447 Hov A,CURSTATE
0399 BA01FB 1448 CJNE  A,%1,LDELAY ; WAIT 32 NS
1449 Lbi:
03%C E500 F 1450 MOV @ ,CURSTATE
039E B40102 1451 CUNE  A,$1,LD2 ; WAIT FOR CHANGE
03A1 BOF9 1452 EMP LD1
1453 Lp2:
0343 D&F2 1454 DJNZ  RO,LDELAY ; WAIT X TIMES 32 M5
0345 28 1455 RET
1456 ;
1457 ; CALCHECKSUM
1458 ;
1459  CALCHECKSUM; N
0384 ES00 F 1460 HOV A, IBUFFHICHANUN ; GET THE ACK BIT
0348 ASE7 1461 MOV C,ACC.7
0347 9200 F 1442 oV ACK17,C
1463 .
03AC 7900 1464 Hov R1,$0 ; CLEAR THE SuM
03AE 7800 F 1465 MoV RO, #IBUFF ; OUTPUT WHAT WE 60T
) 1466 cet:
0380 £6 1467 MoV A %R0 ; GET THE MEXT CHAR
0381 COEQ 1468 PUSH  ACC ; SAVE CHAR
0383 29 1449 ADD a,m ; SUMM THE MESSAGE
0384 F9 1470 oy Ri,A ; GAVE FOR NEXT LOOP
03B5 DGEO 1471 poP ACC ; GET CHAR TO CLEAR TOPGP BIT
0387 CoE7 1472 Ly ACC.7
0389 F6 1473 MOV @RO,A ; STORE IN BiFF
03BA 08 1474 INC RO
03BB GBOOF2Z F 1475 CJNE RO, %LASTCHARH CC1 ; SEND THE MNEXT
03BE BI00OR 1476 CJNE  Ri,$0,BADCHECK ; IF NOT ZERO THEN SETC
03C1 3 1477 CLR c
0302 22 1478 RET

1479 BADCHECK :
03 03 1480 SETB  C

BAD CHECKSUM

-



HES-51 MACRD ASSEMBLER

LeE  0BJ

(3C4 22

03C5 COEQ
03C7 7800 F
03C7 7300

13CB F4
0=CC 08

03CD BBOOFB F

0300 DOEO
0302 22

LINE

1481
1482
1483
1484
1485
1486
1487
1488
1489
1430
1471
14592
1493
1494

SOURCE

; CLEARBUFF

L

CLEARBUFF :
FUSH
MOV
KOV

CBlL:
HOV
INC

FOP

1495 +1  4EJ

TOPO DECODER DECOD4.ASL MAE 8-04-83

ACC
RO, #IBUFF
A, ENULL

GRO,A

RO

RO, $LASTCHARHL ,CB1
Acc

[}
]

]

I

i

H

; PRESERVE
; GUTPUT WHAT WE GOT
; CLEAR TD NULLS

GET THE NEXT CHAR

SEND THE NEXT

; RESTORE

PAGE

40



MCS-Hi MACRO ASSEMELER

LOC 0BJ

0303 780

0305 200000 F
0308 £0

03p% S8

030A 708002
030D FO

03DE BOOE

G3EC 3079FD

03t3 7802

03ES 780000 F
08 EO

03E% 48

03EA 908002
03D FO

(3EE 900000 F
03F1 FQ
03Fa 22

03F3 00000 F
03rFé E0
03F7 F8
03F8 b200 F
03FA 22

LINE

1496
1497
i498
1499
1500 41
1301 #1
1502 41
1503 +1
1504 +1
1505 +1
1306 +1
1507 +1
1308 +1
1509 +1
1510
1511
1512
1513
1519
1515 +1
1516 +
1517 +1
1518 +1
1519 +1
1520 +1
1521 +4
1322 H
1523 +1
1324 +1
1525 41
1526 H
1527 +1
1528
152%
1330
1531
1582
1533
1584
1535
1334
1537 11

S0URCE

; SPCHON
t
SPCHEN:

MOV
CLRPOHTS:
KOV
HOVX
fNL
Hov
HOVX
GJMP

TOPD DECODER DECODA.AS1 MAE 8-04-83

RO, $NDT SPCHDISAB

OPTR, 2PORTBMAGK
A, @0PTR

A,RD

UPTR, $PORT
EDPTR, &
GAVHEKE

; DISABLE SPCECH

SPCHOFF :

MNB TL$
KOV RO,45PCHDISAB
SETPGRTE:
KOV DPTR,4PORTBMASK
KOUX  A,BOPTR
ORL  ARO
MV OPTR,#RORTB
HOVX  EDPTR,A
SAVMGKE:
KOV  DPTR,ZPORTEMASK
HOUX  GDPTR,A
RET
;
i READSWITCH
READSWITCH:
OV DPTR,£SWITCH
MOVX  A,QDPTR
KV RO,A
GETE  CLRSWTCH?
RET

SEJ

; WAIT HERE TIL LAST CHAR IS5 XMITTED

L}

i

r

i READ THE SWITCHES RAM LOC
; FETCH SWITCH

i SAVE IT

7 TELL 1SR TO CLEAR SWITCH

PAGE

41



HC5-51 MACRO ASSEMBLER TORPO DECODEM DECODA.AS1 MAE B-04-83 PAGE 42

LoC 0BJ LINE S0URCE

1538 +i
1539 +
1340 +1 $Ed



MCa-51 MACRD AGSEMBLER

LOC OBd

03FB C200
03FD D200
Q3FF C200
0401 C200
6403 C200
0405 73007F
0428 751100
0408 730000
040E C200
0410 C200

0412 0200
0414 22

0415 730000
0418 2004003
041B 750000

041iE C200
04g0 D200
g422 730000
0423 751100
0428 C200
0424 D200
042C 750000
042F C200
(431 DZOC
0433 22

T T T T TTTM T m

m =

MM M T T M T M ™

LINE

1541
1548
1543
1544
1545
1544
1547
15348
1549
1550
1551
1552
15353
1554
1535
1556
1557
15358
1559
1560
1561
1362
1543
1564
1565
1566
1567
1548
1549
1570
1571
1572
1573
1374
1573
1376
1377
1378
1579

TOPO DECODER DECODA.ASL MAE 8-04-83 PAGE

SOURCE
; IRCVINT
; INIT THE IR HECV HARDWARE ANS SOFTWARE TO HECIEVE A BIT STREAM
'
IRCVINIT:
ENABLERECV.
CLH SEND? ; DISABLE IR GENDING
GETB REYNC? ; LOOK FOR SYNES
CLK PARITY? ; NOT LOOKING FOR PARITY YET
CLR PARETYERROR ; NO PARITY ERROR YET
CLR SYNCERKOR ; NO 5YNC YET
il CURCHAR 45 TARTCHAR ; GET UP FOR FIRST CHAR
MOV ARIPTR #IBUFF  ; POIN TO GET BUFFER
MOV BYNCOUNT , 0 ; NUMBER OF SYNCS GOTTEN =0
CLR HECYBIT ; INIT TO NO GOT
CLR STABLE? ; 9YNCS NOT STABLE YET
SETE RECV? ; BET TO INDIACTE WE SHOULD LOOK FOR BITS
RET
i
7 IRSENDINT .
; INIT THE IR RECV HARDWARE AND SOFTWARE TO KECEIVE A BIT STHEANM
1RSENDINIT:
ENABEESEND :
KOV LAGTPTR , #IBUFF+1 ; ASSUME TO SEND SHORT PACKET
JB SHORT? END ; IF SHORT THEN GO
MoV LASTPTR , #LASTCHARHL ; ELSE LONG PACKET...SET LENGTH TO END
EN3:
CLR RECV? ; DISABLE IR GEWD IGR FLAG
SETB SYNC? ; LOOK FOR SYNCS
HOY CURCHAR 20 ; SAY OON'T GEND THIS CHAR SO WE START

MOV ARLPTR, #IBUFF  ; POINT TO START
CLR SENDBIT? ; DON'T GEND BIT YET

SETB SYNC? ; DEND SYNC FIRST

MOV SYNCOUNT ,£0 ; NUMBER OF SYNCS GOTTEN =0

CLR 29187 ; INIT TO NOT 512 WMICRO SECS

SETB  SEND? ; GET TO INDICATE WE SHOULD LOOK FOR BITS
RET

1380 +1 $EJ

43



MC5-51 MACRO ASSEMBLER

LoC 0BJ

0439 C2e7
0434 3099FD
0439 C299
0438 FS97
043D 22

043E 3098FD
0441 C298
0443 E399
0445 A200
0447 &3
0448 54TF
044n 22

LINE

1561
1382
1583
1384
1383
1586
1587
1388
1589
1590
1591
1992
1593
1594
1395
1394
1597
1598
1599
1400
1401
1402
1403
1404
14605
1604
1407
1408 11
1409 +1

TOPC DECODER LEEORA.A51 MAE B-04-83

SOURCE

; GPOUT ADD QDD PARITY TO ACC AND XMIT
i WHEN SERIAL OUT READY

i ON ENTRY : ACC = CHAR DUT

i ON EXIT : ACC IS UNCHANGED

i C IS5 ALTERED

SPOUT:
CLR ACC.7 ; GET CHARS PARITY TO MO PARITY
JNB TI,% i WAIT HERE TIL OKAY TO XMIT
CLR TI i CLEAR BIT AFTER SEHVICE
ylaj SBUF A i OUTPUT THE CHARACTER
RET

I

i SPIN INPUT THE NEXT CHRCTEW FROM THE SERIAL PORT

i SET CARRY IF 0DD PARITY ERROR

; ON ENTRY : NADA

H N EXIT: ACC HAS CHAR

H C IS5 SET IF PARITY ERROR

SPIN:
JNB RI,$ ; WAIT HERE TIL CHARAACTER SHOWS UP
CLR RI ; CLEAR BIT AFTER %ERVICE
MOV A,5BUF ; GET THE CHAR
MOV c,p ; GET PARITY BIT
ChL C ; COMPLEMENT FOR ODD-PARITY
ANL A, $7FH ; MASK TOP BIT
RET

$5J

PAGE 44



MCG-51 MACRD ASSEMBLER  TOPO DECODER DECOD4.ASI MAE 8-04-83 PAGE

LOC 0BJ LINE  SOURCE
1610 USING  ISREANK : ; USING THE TSR REGESTER BANK
1611 ;RIPTR SET Rt ; CURRENT LOCATION OF CHAR TO SEND
1618 ;RELNEW SET  RP + LOW ™ THE INT NEW TIME
1613 ;RERNEW SET PR3 ; Loy "
1614 ;LSTIME SET R4 ; LEFT B BIT SOFTWARE TIMER
1415 ;RETIME SET  R5 ; LEFT 8 BIT SOFTWARE TIMER
—_— 1614 LSEG AT 0
1617 ; INTERRUPT VECTORS
1618 ;
1619 : POUER UP RESET VECTOR
0000 1420 ORG  RESET
0000 020000 F 1681 J4P  RESTART
1622
0003 1423 ORE  EXTIO '
1624 ;- EXTERNAL 0 INTERRUPT VECTOR
1625 ; MOV TEMPTIME,ENCODTIME ; GET THE CURRENT TIME
0003 0100 F 1424 AMP  ENCODISR :
0005 32 1687 RETI
1628
000B 1629 ORG  TIMEROD
1630 ; TIMER/COUNTER 0 INT VECTOR
000B 32 1631 RETI
000C 9t 1432 MODELOC: 08 " !
000D 08 1633 DATELOC: DB - 02H,05H,083H
000E 05
000F 83
1634 ;
0013 1635 ORG  EXTI1
1636 ; EXTERNAL 1 INT VECTOR
16371 ;
1438 ; RECEIVEISR
1439 ; IAR FOR THE IR RECEIVE DIODE FROM THE AGC
1640 ; '
0013 D200 F 1441 GETB  READBIT
go15 32 1442 RETI
1643 ;
Q018 1644 BRG  TIMER1
1445 ; TIMER/COUNTER 1 IN VECTOR
1646 ;0 CLR  EA ; DIGABLE INTERRUPTS TEMPORARILY
001B 0100 F 1447 AMP  THRLISR
1448 H
0023, 1649 ORG  SINT
1650 ; SERTAL PDRT INT YECTDR
0023 32 1651 RETI

1652 +1 $EJ



MES-51 MACRO ASSEMBLER

Loc OB LINE

1433
1634
1855
14856
1857
1658
0000 730000 1659
0003 738100 F 14640
1461
1642
1643
0004 E4 1664
Q007 7e7F 1665
1646
0009 F& 1867
000A DBFD 1448
1469
000C 1100 F 1470
000C 020000 F 1671
1478
1473

TOPD DECODER DEEODA.AD1 MAE B-04-83

SOURCE
R5EG FRED

; POWER ON ENTRY POINT

L

RESTART:
MoV PSW, HHAINBANK
MoV 5P, #5TACIK-1

;

; CLEAR INTERNAL DATA

'

LR A

MOV RO, #TFH
CLRAM:

MOV ERO,A

DJNZ RO, CLRAN

ACALL  SETUP
JMP START

r
1674 +1  $EJECT

i

7

¥

SET UP STACK

; CLEAR ALL ONBOARD RAM

; CLEAR TO O

; TEST FOR CES 5HOW 6-5-B83

PAGE
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MC5-51 MACRO ASSEMBILER

LoC OBJ

0011 CO0O
(13 730010

0016 209006
0019 209211

001C DOBO
001E 3

001F ARBC
0021 D291
0023 C271
0025 0300
0027 209203

G024 0ODO
002C 32

002D AABC
Q02F D293
0031 €293
0033 0500
0035 2070E7

0038 D000
0034 32

LINE

1475
1676
1677
1678
1479
1680
1681
1582
1483
1684
1485
1486
1487
1688
1689
1450
1691
1692
1693
1494
1495
1696
1497
1498
1459
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712

SOURCE

TOMD DECODER DECOD4.AS1 MAE 8-04-83

PAGE

; INTERRUPT SERVICE ROUTINE FOR THE ENCODER RISING EDGE N

i

ENCODISR:
PUSH
MOV

psi
PSH , $ENCODBANK

+ TEST FDR THE LEFT OR RIGHT ENT

EX1IN:
JB
JB

1]

RIGHTLATCH,RIGHTENC
LEFTLATCH ,LEFTENC

; ELSE SPURICUS INT; -JUST RETURN

i

FapP
REVI

1

RIGHTENC:

PEL:

MoV

GETB
CLH
INC
JB

POP
RETL

LEFTENG:

LE1:
MOV
CETE
CLR
INC
JB

213
RETI

1713 +1  $EJECT

(17

RIRNEW , ENCODTIVME

RLATCHRESET
RLATCHRESET
RPOS

i SELECT THE ENCODER REGISTER BANK 1

; GO IF HIGHT ENCODER
; GO IF LEFT RISING EDGE DETECTED

i RETUAN FhiM ISR

; GINCE IT IS A RIGHT INT, PUT TIME
; RESET THE RIGHT ENCODER LATCH
; ACTIVE HIGH
; BUMP THE HOTOR COUNTER

LEFTLATCH,LE1T  ; MAKE SURE WE ARE IN LEUVEL, MODE

PsH

H2LNEW , ENCODTIME
LLATCHRESET
LLATCHRESET

LPOS

RIGHTLATCH, RIGHTENC

2t

; G0 DO LEFT IF NECESSARY

7 GINCE IT IS A LEFT INT, PUT TIME
+ RESET THE LEFT ENCODER LATCH
; ACTIVE HIGH S0 STROBE IT
; BUMP THE LEFT MDTOR COUNTER
; MAKE SURE WE ARE IN LEVEL MODE
i GO DO LEFT IF NECESSARY



HES-51 MACRO ASSEMBLER

Lac 08J

0038 BOFE

0030 2000FB
0040 D200
6042 Cobo
0044 75D010
0047 300002
004A C2B3

toac 100002
004F BOQ3

6051 D206
0053 00

0054 DEBs

0056 COEQ

T0PG DECODER DECOD4.AS1 MAE B-04-3 PAGE
LINE  SOURCE
ina
1715 ; ENCODER TIMER OVERFLOW ISR
e ; FOR TIMER 0 INTERRUPT I( USES THE TIMERt IN MODE3 60 ITG TF1)
mr .
i718  TIMLNGERROR:
1719 SJHP  TIMINGERROR
1720
1781 TMRLISR:
1722 JB IN2567, TIMINGERROR ; DETECT ATTEMPTED REENTRANCY
1723 SETB  INB56? ; INDICATE ENTRANCY
1724 PUSH PS5 -
1725 MOV PSW, SENCODBANK } HELECT THE ENCOBER REGISTER BANK 1
1726 JNB  SENDBIT?,NUSENDBIT
1727 CLR  SENDBITLOC ; ST THE BIT ACTIVE LOW
1728 ;
1729 ; THE FOLLOWING SECTION OF CODE MUST TAKE DNLY 4 CYCLES
1730 ; IT ACTS A5 THE BIT ON TIME FOR THE IR DIODES
1731 . i e .
1732 l } NBEENDBIT ! 5’

READBIT,0OBIT . ; IF BIT GOT THEN CLR

1734} | s.mp NOBDBIT L ; ELSE JURP AROUND
1735! |  DOBIT: ‘ b
1736‘ SETE  RECVBIT . ; GAY GOT BIT
1797 | l NOP il ; THI5 SECTION OF CODE MUST GO INT 4 CYCLES
17331 NODOBIT: ! {
1739} | SETR  SENDBITLOC | ; THEN OFF
1740 ! i
1741 { PUSH  ACC i

174841 86— T

i ———

48



Me5-51 MACRO ASSEMBLEN

Loc

0058 20001

0o0sB

003E
005F
0e6z2

0064

0046
0067
0648
0044
004C
004D

00&F
0071
0073
0075

0077
0074

0o7C
007E
0030

o8z
0083
0285

0BJ

BAOOO8

oc
BCOO23
D200

8021

EA
c3
9300
£500
EC
9400

F300
8n00
7co1
8010

Bagoo2
8004

EA00
7C01
C200

E4
F500
Fa00

LINE

1743
1744
1745
1744
1747
1748
1

1730
it
insa
1753
1754
1755
1756
1757
1758
1759
1740
1761
1762
1763
1764
1745
1766
1747
1748
1749
1770
177
1772
1773

1774

1775
1774
1T
1778
1779
1780
1781
1782

TOPO DECODER DECOD4.AD1 MAE 8-04-83

SOURCE

T+

; FIND THE INTERVALS FOR THE ENCODER EDGES IF FLAGS SET

’
CALCINTY:

L)

L1;
GJMP

CALCLEFT:
MOV
CLR
sUB3
MOV
MOV
SuBB

L2:
MOV
HQv
MoV
SJMP

LOVER:
Sdmp

LIESET:
i)
Hov

Ly1:
CLR
MOV
]

1783 +1 SEJ

LOVR? ,LOVER
RELNEW, 40 ,CALCLEFT

LSTIME
LSTIME, 40, CHKRIGHT
LOVR?

CHXRIGHT

A.LOLD
LINTVLO,A
A LSTIME
A8

LINTVHI.A
LOLD,R2LNEY
LSTIME, €TIMEGTART
CHERIGHT

RELNEW,$0,LRESET
L

LOLD, RELNEY
LSTINE, #TIHKESTART
LOVR?

A
LINTVLO A
LINTVHI A

-

IIF OVERFLEY THEN GO
IF GOT AN ENCODER THEN &0

INC THE SOFTWARE EMCOD HIGH BYTE

ELSE GET THE LEFT OVERFLOR FLAG

: ELSE IGNORE

; GET THE LAST ENCODER TIHE

CLEAR FOR SUBTRACT

FIND THE DIFF{NEW ~ OLD)
STORE THE LOW ENCODER EDGE INTERUAL

i CALCULATE THE HIGH BYTE OF TIKR

-~

GTORE.THE UPPER IN RAM

HOU NEWNIO OLD FOR NEXT TikMe
; TOP OF TIMER

EXIT NOW

RESET OLD TO NOW
CLEAR THE SOFTWARE HIGH TIMER BYTE
SET TO READY CONDITION

BET THE CURRENT INTERVAL TO ¢

PAGE



ML5-D1 MACRO ASSEMBLER

Lot a8l

o087 2000iC
008A BROCOS

cosD 0D
00BE BBOOZS

0091 D200
0093 &021

0095 EB
0096 C3
0097 500
009% F300
007& EO
00%C 9400

00%9E F300
02A0 BBOO
00a2 7D01
QtA4 8610

00A& BROOOZ
0049 8006

00AB B8RO0
08AD 7001
C0AF C200

00B1 E4
00B2 F500
0684 F300

F

F

F

F

LINE

1784
1783
1786
1787
i788
1789
17%0
1791
1792
1793
1794
1795
1796
1797

1758

1799
1800
ig01
1602
1803
1804
1805
1806
1807
1808
1809
1810
1811
ig12
1813
1814
1815
1816
i817
1818
1819
1820 1

TOPC DECODER UECODA.AS1 MAE 8-04-83

S0URCE
CHKRIGHT:

JB ROVR? .ROVER

CJNE R3RNEW, 0, CALCRIGHT
INCRIGHT:

INC RSTIME

CJNE  RSTIHE.#0.ALLRIGHT
ROVR?
ALLRIGHT

A.RIRNEW

LUBB ,
RIGHT2:

Hov RINTVHE,A

Hav ROLD, RSRANEW

MoV ASTIME,#TIMESTART

SJMP ALLRIGHT
H
‘HOVEK:
CuJNE RIANEW, 40, RRESET
SdMe RVL
RRESET:
MoV ROLD, R3RNZW
Mo RGTIME,#TIMESTART
CLR ROVRT
RVL:
CLH &

MOV RINTULD,A
MOV RINTUMI,A
$EJ

PAGE

; IF OVERFLOY THEN GO

; ELSE IF FLG SET CALCULATE THE RIGHT INTERVAL
i ELSE INCREMENT THE SOFTWARE TIMER

; INC THE SOFTWARE ENCOD HIGH BYTE

i ELSE SET THE RIGHT OVERFLOW FLAG
i ELSE INCREMENT THE SOFTWARE TIMER

i GET THE LAST ENCODER TIME
+ CLEAR FOR SUBTRACT

; FIND THE DIFF(NEW — OLD)

; STORE THE LOW ENCODER EDGE INTERVAL

CALCULATE THE HIGH BYTE OF TIM:R

; STORE THE UPPER IN RAM

MOV NEW TO OLD FOR NEXT TIKE
CLEAR TOP OF TIMER

i EXIT Now

-

; RESET OLD TO NE
CLEAR THE SQFTWARE™H1GH TIMER BYTE
GET TO READY CONDLITION

-

SET THE CURRENT INTERVAL TO 0

S0



MC5-51 MACRO ASSEMBLER  TORO DECODER DECOD4.AS1 MAE 8-04-83 -~ PAGE

LOC OB

0086 7A00
0oe8 7800
00BA 208320
008D 207003
00CO 20%20F

00C3 8018

Q0CS ABSC
00C7 DEN
foce 291
00CB 0500
00CD 209202

0tb0 BOOB

0002 AAEBC
0004 D293
00D6 Cevs
0008 0500
coDa 20%0E8

LINE SOURCE

1881 ;

igee ; CHECK IF EITHER SOFTWARE COUNTER HAS OVERFLOWED
1ga3 i .

1829 ALLRIGHT:

1625 MoV RALNEW 20 ; CLEAR ENCGDER MEASURES

1826 el H3RNEW, €0 H

1827 JB INT1,I0ISR ; IF NOT INT PENDING THEN DO IO
1828 RIGHTLATCH,RENC ; GO IF RIGHT ENCODER

1829 LEFTLATCH LENC ; 60 IF LEFT RISING EOGE OETECTED
1830 i

1831 ; ELSE SPURICUS INT; JUST RETURN

1832 i

1833 LN ) IDISR ; ELSE SPURIOUS CONTINUE

1834 i

1835 RENC:

16834 [0t H3RNEW ENCODTT ; GINCE IT IS A RIGHT INT, PUT TIME
1837 ETB RLATCHRESET ; RESET THE RIEHT ENCOODER LATCH
1838 CLR RLATCHRESET ; ACTIVE HIGH

1839 INC RPOS H P THE MDTOR COUNTER

1840 JB LEFTLATCH,LENC ; MARE SURE WE ARE IN LEVEL MODE
1841 ; GO oa IF NECES5ARY

1842 SJMP IDISR

1843 i

ig44 LENC:

1845 Hov K2LNEW ,ENCODTIME 7 SINCE IT X§ A LEFT INT, PUT TIME
1846 SETB  LLATCHRESET ; RESET THE LEFT ENCOD=R LATCH
1847 CLR LLATCHRESET + ACTIVE HIGH 50 STROBE }m
1848 INC LPO5 ; BUMP THE LEFT MDTOR COUH ‘\ .
i84? JB RIGHTLATCH , RENC ; MAKE SURE WE ARE IN LEVEL MOBE
1850 ; GO DD LEFT IF NECESSARY

1851 +1 SEJ

5i



HLS-01 MACRO ASSEMBLER

Lot 0B

040D 20006%
00ED 200015

00E3 300063
00E4 200043
Q0EY ES00
OQEB A200
O0ED C200
Q0EF 13
000 F500
00F2 4002

00F4 D200

00F& BOS1

!

m Tt T

\
LINE  sOURCE

1858
1833
1834
1855
1834
1837
1838
1839
1850
1861
1862
1843
1844
1865
18464
18647
18468
1849
ig70
1851
1872
1873
1874
1875
1876
ierr

TOPO DECODER DECOD4.ABL  MAE 8-04-83 PAGE 52

I0TGR:

i

; CHECK IF EITHER SOFTWARE COUNTER HAS OVERFLOWED

; RECIEVERJT .}

i

1

TH1S ROUTINE I5 PART OF THE TIMER X OVERLOY ISR

£T BETS A BIT FROM THE IR LINK IF WE ARE RECEVING BITS

THE BIT IS SHIFTED INTO A CHAR. A PACKET OF CHARS ARE RECIEVED THEN A FLAG IS
SET AND ND MORE BITS ARE GOTTEN TIL THE FLAG IS5 CLEARED.

RECEIVEBITS:

JNB
JB

GETSBITS:

JNB
JB

HOV
KOV
CLR
RRC
MOV
JC

SETGETPAR:

RECV1:

1878 +1 %EJ

SETB

SJHP

RECV7?,RECVEXIT
RSYNC? ,GETSYNC

k3127, RECVDONE
PARITY?,GETPAR
A CURCHAR
C.RECVBIT
RECVBIT

A

CURCHAR A
RECVL

PARITY?

RECVDONE

; IF NOT RECEIVING CHARS THEN EXIT
¢ IF STILL GETTING 5YNC THEN DO THAT

; DO IT EVER 312 MICROGECONDS
; IF PARITY BIT TIME THEN GO
i ELSE GET THE CURRENT CHAR
; GET THE CURRENT INPUT BIT FROM INT1 ISR
; CLR FOR NEXT TIME
i ROTATE THE CARRY INTO CHAR
SAVE CURRENT CiAR
; IF CARRY THEN STILL GETTIN G BITS

; INDICATE GOT CHAR, NOW GET THE PARITY BIT

i EXIT FROM THIS &0 THRU



MCS5-51 MACRO ASSEMELER  TOPO DECODER [ECOD4.ASE MAE 8-04-83 PAGE 93

LoC @Bd LINE SCURCE

1879 CETSYNC:

00FB 200014 F 1880 JB STABLET, STABLESYNC + IF HAVE GOT SNOUGH SYNC BITS THEN GO
0CFB 300040 F 1881 JNB RECVBIT ,RECVEXIT ; ELSE IF ND GOT THEN EXIT
GGFE C200 F 1Bge CLR RECVBIT ; CLEAR FOR NEXT TIME
0100 E300 F 1883 MOV A, SYNCOUNT ; GET THE CURRENT NUMBE OF SYNC BITS
0102 B4030& 16884 CNE A, #MIDSYNG, STILLSYNC ; IF GOT EMOUGH THEN WE ARE STABLE
1883 SETSTABLE:
1886 ; NEED TO SET THE RSI12FLAG FLAG
1887 H
0105 C200 F 1868 cLR R3127 ; BET THE 512 MICROSECOND FLAG
0107 0260 F 1889 SETB STABLE? : INDICATE AGC SHOULD BE STABEL
0109 8000 1890 5J4P STILLSYNC ; GO ...
1391 STILLLYNC:
0108 0500 F 1892 INC SYNCOUNT ; ELSE BUMP THE S5YNC COUNTER
1693 ; ; COULD SEE IF TOO MANY HERE
010D 803C 1694 SJMP RECVEXIT ; GO ...
1895 STABLESYNC:
010F 300037 F 18%4 JNB R3127 RECUDONE ; IF NOT TIME THEN GO
6112 100009 F 1897 JBC RECUBIT ,STILLSTABLE ; ELSE IF BIT THEN STILL SYNCING )
0115 7405 ie8 K A EMINGYNC ; CHECK IF HAVE A MIN NUMBER OF S5YNCS
0117 B50008 F 1899 CINE A, SYNCOUNT , BADSYNC?
1900 DKAYSYNC:
011a C200 F 1901 CLR RGYNG? ; ELSE IT'S THE START BIT
¢11C g0ER i%02 SJHP RECVDONE i EXIT ...
1903 STILLSTABLE:
G11E 0300 F 1904 INC SYNCOUNT
0120 8027 1905 GNP RECVDONE : EXIT
1906 BADSYNC?:
6182 40Fé 1907 JC OKAYSYNC ; ITS QKAY
0124 C200 F 1908 CLR RECU?
0126 D200 F 1909 SETB SYNCERROR
0128 8621 1910 5JMP RECVEXIT
1911 ; MOV SYNCOUNT , #0 ; REBTART
1912 H CLR RECVBIT
1913 ; CLR stable?
012A 801F 1914 SuJiP RECVEXIT
. 1915 H
1916 +1 $EJ



MC5-31 MACRO ASSEMBLER

Loc 08J

012C ES00
012 ARDOD
0130 100006

0133 4006

0135 D200
03137 802

0139 40FA

013B F7
018C E70004
013F C200
0141 4008

0149 09

0144 C£00
0145 75007F

0147 E200

LINE

1917
1918
1919
1920
1721
198z
1983
1924
1985
1926
1927
1928
1929
1930
1931
1932
1733
1934
1935
1934
1937
1938
1937
1940
1741
1942
1943

SOURCE
GETPAR:
wov
il
JBC
EVEN:
JC
BADPAR:
SETH
E.JMP
0oD;
) JC
GOODPAR:
EXITPAR:
MoV
CJUNE
CLR
SuMP
NOTFULL :
ING
CLR
KoV

TOPG DECODER DECODA.AS1 MAE B-04-83 FAGE 34

A, CURCHAR ; GET THE CURRENT CHAR

c.p i GET PARITY OF CURRENT CHAR
RECVBIT,000 ; IF BIT GOTTEN SAYS ODD GO CHECK C FOR 0ODQ
GOODPAR ; ELSE CHECK IF EVEN ... NC 5AY4 EVEN
PARITYEHROR i, 5ET THE PARITY ERROR BIT

EXITRAR ; GO CLEAN UP

BADPAR ; IF NG THEN EVEN PAR 50 ERROR
ER1PTR,A i STOR THE CHAR
RIPTR,$LASTCHAR NOTFULL ; IF NO FULL THEN GO

RECY? ; DON'T RECEIVE ANY MORE TIL NEXT PACKET
RECVEXIT i EXIT

R1PTR + BUMP POINTER TO NEXT CHAR

PARITY? ; GET A NOTHER CHAR

CURCHAR ,£5TARTCHAR i SET CHAR TO INDICATE EMPTY

; EXIT THE RECEIVE ISR

RECUDONE :
CrL
RECVEXIT:

1744 41 <$EJ

R9127 ; CHANGE STATE OF CONTROLLER FOR NEXT ROUND



MCS-51 MACRD ASSEMBLER TGRD DECODER [DECODA.AS1 MAE B-04-83 PAGE

Lot 0BJ LINE SOURCE
1945 H .
1944 ; (GENDBIT ) o
1947 ; IF WE ARE GENDING, THHEN DUTPUT THE SYNC BURGT THEN 14 CHARS
1948 ; '
1949 SENDEIT:
0148 €200 F 1950 CLR SENDBIT? ; ALWAYS CLEAR
014D 30003F F 1951 JNB SEND?, SENDEXIT ; IF NOT SENDING THEN EXIT
0150 300034 F 1952 JNB 55127, SENDUNE ; IF NDT SENDING THEG 856 FRAME THEN GO
0i53 20002C F 1953 JB GYNCT, SENDSYNC ; IF GENDING 5YNC THEN GO
0156 ES00 F 1954 Hov A, CURCHAR
0158 B40012 1935 CJNE  A,$0,5ENDY ; A 0 IS THE CHAR SENT CONDITION
0158 E9 1954 MOV A, RIPTR ; ELSE SEE OF AT END
0i5C B30004 F 1957 CJNE  A,LASTPTH,GETSCHAR ; IF NOT AT END THEN CONT
1958 GENTLAST :
015 C200 F 1939 oiR GEND? ; ELSEET TO MO SEND CUZ DONE
0161 BORC 1960 SMP  SEMDEXIT
. 1961 GETSCHAR:
0163 E7 1942 MOV A,GR1PTR ; GET NEXT CHAR
0164 ARDO 1963 HOY c,p ; GET PARITY
0146 B3 1944 ChL c ; ODD PARITY IT
0167 9200 F 1965 MOV SPARBIT,C ; GAVE PARITY FOR LATER
0149 09 1964 INC nipPTR ; POTHT TO NEXT CHAR
0164 D3 1967 SETE  C ; SET FOR TERMINAL CONDITON
0148 8001 1948 SJMP  SENDE : GO INTO MIDDLE
1969 SENDL:
014D €3 1970 CLR C . CLEAR TO SHIFT IN ZERO FOR DOEN CAMR CONDITION
1971 SEND2:
016E 13 1972 RRC A , ; GET NEXT BIT TO GEND
0L&F 6004 1973 Jz SENDPAR ; IF CHAR IS ZERD THEN SEND PARITY
0171 F300 F 1974 Hov CURCHAR, A ; GAVE THE CURRENT CHAR
1975 GNDB:
0173 5002 1974 JNC BITOFF ; IF BIT IS LOW THEN GO
1977 SNDBITS:
0175 D200 F 1978 SETB  GENDBIT? ; SET TO SEND BIT
1979 BITOFF:
1980 GENDDONE:
1981 NOSENDNOL:
8177 B200 F 1982 CPL 55127 ; SET TO OPPOSITE FOR NEXT LOOP
0179 8014 1983 SJMP  SENDEXIT

1984 +1 $k&J



MC5-51 MACRO ASSEMBLER

Lac QB

0178 AR00
017D 750000
0180 80F1

0182 ES00

0184 0500
1186 B40LCEC

0187 Caqo
0188 BOCA

018D B200

TOPO DECODER DECOD4.AS1I MAE 8-04-83 PAGE

LINE SOURCE

1985 SENDPAR:

1984 MOy C,SPARBIT ; GET THE PARITY BIT TO SEND

1987 MOV CURCHAR %0 ; MAKE SURE DONE

1988 SJMP GNLB ; SEND THE BIT

1989 SENDSYNG:

1990 Hou &, SYNCOUNT ) ; GET THE NUMBER OF GYNCS SENT

1991 INC SYNCOUNT ; BUMP TO NEXT

1992 CJUNE A, §NUMBEROFSYNES , SNDBITS ; IF NOT DONE THEN SEND

1993 ; ELSE ASSUME CLR TD SEND START
1924 ; THIS EFFECTIVELY SENDS GTART BIT .
1995 CLR SYNC?

1996 SJMP SENDDONE

1997 i

1998 ; EXIT THE GEND ISR

1999 H
2000 BENDONE :

2001 CPL Ga187

2002 SENDEXIT:

2003

2004 +i $EJ

24



MCE-51 HACRO AGSEMBLER

LoC OBJ

018F ES00
0191 B50002
6194 (296

0196 850002
0199 C2%4

0198 050012
019E 75007F
01a1 02946
01A3 D2%4

615 7400
0147 COEO
0149 7400
01AB COEC
01AD C200
01AF 82

=t

LINE

2005
2004
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
206235
2024

SCQURCE

HMOTORISR:

MOT1:
MOV

CLR
MDTa:

CLR
HDT3:

KOV
SETE
SETB

Hov
PUSH
Kav
PUSH
CLH

2027 +1 $EJ

TOPD DECODER LECOD4.ASL MAE B-04-83

A,CURSTATE

. A LEFTSPD, MOTE

LENABLE

A, RIGHTSPD,MOT3
RENABLE

EURSTATE ,EXITISR
CURSTATE , $5TRTSTATE
LENABLE

RENABLE

A,$L0W DAVEISR
ACC

A,2HIGH DAVEISR
ACC

INAS47

PAGE 57

; GET CURRENT STATE
; GEE IF TURBN ON

; DEC MDTOR STATE; IF NOT O THEN GO
; ELSE GET NEW 5TART
; DISABLE MOTOR
; GAME FOR RIGHT

;LEAVING THIS 236 US ISR
; 00 A SOFTWARE INTERRUPT



Hi5-51 MACRO ASSEMELER

LaC 0OeJd

01B0 DOEC
0162 DODO
0184 C200
01B4 22

LINE SOURCE

2029 EXITISH:

2029
2030
2031
2032
2033 +1 SEJECT

TOPD DECODER DECODA.ASI MAE B-04-83

pop ACC
Pop (23
CLR INESGT
RETI

PAGE

a8



HC5-51 MACRD ASSEMBLER

LoC OBJ

000D
0187 75AB0D

01BA 7590F0
01BD 7390FF
0IC0 7590K5

01C3 759832

0iCé 738802
01CH 7580F3
01CC 7368923
01CF 758700

a1D2 120000

0105 908000
0108 7442
0iDA FO

LINE

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2030
2051
2052
2053
20534
2055
2056
2057
2058
257
2060 ~
2061
2062
20463
2064
2063
20656
2067
2068
2049
2470
2071
2072
2073
2074
2075
2074
2077
2078
207% +1
2080 H
2081 42
2082 +2
2083 42
2084 +1
2083 +1
2086 +1
2087 +2

SOURCE

USING

1

TOPD DECODER DECODA.AS1 MAE 8-04-83 PAGE

PROGBANK

; INITIALIZE ALL STUFF... ASSUME ALL INTERNAL RAH IS CLEAR

)
GETUP:

r

; ENABLE OR DISABLE INTEHRUPTS

!

EA ; DIGABLE ALL INTERRUPTS AND SET UP

H CLR

H CLR ES ; ND SERIAL INTERRUPTS(LUNUSED)
CLR ETO ; NO TIMER 1 INTERRUPTS(UNUSED)

H SETB EX1 ; EXTERNAL 1 INTERRUPTS(IR RECV}

i SETB ETi ; YES WE WANT ENCODER TIMER

: SETB EX0 ; YES ENCODER INTERUPTS

INTDIS EGU 00001iE ; SEE ABQUE FOR VAUES
MOV 1E,#INTDIA

; SETUP MOTOR STUFF

Hov P, &#0FOH ; DISABLE MOTORG,CLR LATCHRESET

Mo P11 20FFH ; DISABLE MOTORS RESET LATCH

Hov P1,80FSH ; DISABLE MOTORS, CLR RESET,LATCH INPUT
i B BIT UART MODE (VARTABLE BAUD RATE)

; & SET TRANSMIT READY BIT

MOV

GCON, #SERTALHOOE

i TIINTI INITIALTZE TIMER 1 FOR AUTORELOAD AT 32%2400 HZ
i { FOR USE A5 B-BIT AUTO-RELOAD COUNTER FOR R5232 SERIAL)

KOV
MoV
Kav
MoV

; MEMORY TEST

caLL

; INIT THE B235A

; STORX PIACTL,P

TCON,#110106108 ;CONFIGURE TIMER, AND OFF IT

TH1 , $BAUDRATE i0F3H COUNT RELOAD

THOD, FTIINITHTOINLT ; SETUP THE TIMERS RIGHT

87H,#00H ; SELECT REGULAR NOT TIMES 2 BAUD (PCON)
MEMTEST

TAINLY

MoV LPTR,£#PIACTL

MOV A, $PTALNIT

HOUX EDPTR,A i INIT THE PIA

; STORX PORTA,PORTAINIT

29



MC9-51 MACRO ARSEMBLER

Loc 0Bd

o1be 908001
01DE 7400
01ED FO

01E% 908002
01E4 T40A
tESL FO

01E7 900000
G1EA 740A
01EC FO

CIED 908003
01F0 7400
0iF2 FO

01F3 D200
01F3 D200

01F7 D2BE
01F? CoBS
(1FE BEBA

GIFD 73BOFF

o008
(200 TaBB08

0203 73BCO0
0206 7500FF
0209 73007F

-n

LINE

2088 +2
2082 12
2090 +1
2091 +1
2092 41
2093 42
2094 +2
2095 12
2096 +1
2097 +1
2098 +2

‘2099 +2

2i00 13
2101 48
2102 +3
2103 42
2104 +1
2103 +1
2106 1
2167 +2
2108 +2
2109 42
2110 +1
2111
2112
2113
2i14
2115
2114
2117
2118
2119
2120
2121
z2iae
2123
2124
2125
2124
2127
2128
2129
2130
2131
2182
2133
2134
2135
2134
2137
2138
213%
2140
2141

SOURCE

; GTORX PORTB,PORTRINIT

KOV
MQy

HOUX

Hov
KOV
Houx

TOPD DECODER DECODA.ASL MAE 8-04-83

DPTR, £PORTA
A, $PORTAINIT
GDPTR, A

UPTR , #PORTE
A, $PORTBINIT
EDPTR,A

; STORX PORTBMASHK ,PORTBINIT

; STORX PORTC,PORTCINIT

SETE
SETB

t

KoV
Hov
HOUX

MV
WOV

HOUX

LOVRY
ROVAT

DPTR, *PORTEBMASK

A, $PORTBINIT
BDPIR, A

DPTR, £PORTC
A, 4PORTCINT
@DPYR, A

PAGE

i INIT PORT A

i 9AME FOR B

i GAME FOR C

SET S0 NEED EDGE TO START

; SET THE EXTERNAL TRIGGER CONDITIONS IN TCON

SETH
CLR
SETE

i SETE
; LETB
i SETe
i SETB
HOV

TRL
ITo
IT1

INTO
INTL
RXD

SENDBITLOC
F2,#i111111i8

; SET THE INTERRUPTS PRIDRITIES

; CLR
H CLR
i CLR
H SETB
p CLR
INTPRICR

Kov

MoV
MoV
KoV

P5

PTO
BX1
PT1
PX0
EQU

(00010008

IP,£INTPRIDR

ENCODTIME,#0
STATCLK  #5TATSTRT
CURSTATE ,$#STHTSTATE

i

SET TRANSMIT TIMER GOING
THE ENCODER INRTERRUPT IS LEVEL TRIGGERED
IR INT IS EDGEDI

PROGRSAM FOR INPUT

SAME

JUST IN CASE

ACTIVE LOW — OFF IT

GET PORT PINS TO ABOVE VALUES

LOW PRIDRITY SERAIL INTERRUPT (UNLSED)
LOY PRIOR FOR TIMER O

LOW PRIOR EXT i (IR RECV)

HI PRIOR TIMER 1 ENCODER TIHER

LOW PRIOR FOR EXTERNAL 0 ENCODER INT
SEE ABOVE FOR VALUES

SET INT PROIRITY

ELEAR THE TIMER TO START AT 0
INIT MOTOR STAT CLCCK

60



HCh--b1 MACRO ASSEMBLER TOPD DECODER DECODA.AS1 HMAE B8-04-83 : PAGE

Loc 0Bd
G20C 120000 F
020F 120000 F

G212 D2AF
0214 &2

LINE S0URCE

2142 LCALL  INITPARAMETERS ;SET UP DAVE'S STUFF

2143 LCALL  INITHOTOR ; BOTO INIT IT

2144 ; OTART WITH & BANG ( OR IS IT A WHIMPER....}

2145

2146 SETE EA ;i ENABLE ALL INTEKRRUPTS AND AWAY WE GO
2147 RET

2148 +1 $EJ

61



KL5~51 MACRO ASSEMBLER TOPO DECODER DECOD4.AS1 MAE 8-04-83 PAGE &2

LoC 0BJ LINE LOURCE
2147 H
2150 ; MEMORY TEST
2is1 i
a2l52 HEMTEST :
0215 7A13 2153 HOY R2,$i3H
0217 7B7A 2134 MOV RY,#74H
g219 7001 2135 il R4 #0DiH
0218 7037 2156 MOV f3,#3M
021D 7CAD 2157 MOV R&,$0ADH
2158
Q21F 120000 F 2139 CALL FILLRAH
0222 120000 F 2140 CALL CHECKRAM
6225 4024 2161 JU RAMERROR
2162
0227 TAF2 2143 HOV k2 ENOT 13
0229 7BBS 2164 MOV R, $NOT 78H
022B 7C2E 2165 it R4 #NOT 0DIH
022D 7DC8 2144 Mo RS #NOT 37T
028F T7ES2 2147 MoV R&,#NOT QADH
2148
0231 120000 F 21469 CaLL FILLRAM
0239 126000 F 2170 CALL CHECKRAM
0237 4018 2171 JC FAMERROR
2172 i
2173 ; CLEAR XDATA
2174 ;
0239 E4 2175 CLR A
0234 908000 2174 [l OPTR . #XRAM ; CLEAR ALL XDATA
2177 CLRX:
023D FO 2178 MOVX BDPTR,A 7 SET NEXT OT ZERD
023E A3 21719 INC DPTR ; BLMP TD NEXT -
023F B58ZFB 2180 CUNE &,DPL,CLRX ; IF NOT ZERD THEN CRUISE
0242 ABB3 2181 MOV KO,DPH
0244 BBBIFé 2182 CNE RO, #HIGH{MAXRAM) ,CLRX ; GO TIL DBNE
2183
0247 7444 2164 HOV A #4481 ; POINT TO LOGIC AREA
0247 9000600 F 2183 Hoy DPTR, #TRACLOC
@24C FO 2186 HOVX @DPTR A
2187
6240 A3 2188 INC DPTH
024E E4 2189 CLR A
024F FO 2190 HOVX BOPTR,A
2191
0250 22 2i%2 RET
2193 RAMERROR:
0251 900000 F 2194 MOV DPTR, $7COMPERR
0254 1200600 F 2195 CALL SHOLODP
0857 80FE 2196 EMP %
2197 i
2198 ; FILLRAM
2199 H
2200 FILLHAH:
0237 908000 2201 HOV DPTR, $XRAM

z2a02 FL1:



MC5-51 MACRO ASSEMBLER

Loc oed

025C EA
0230 FO
(025E A3
025F EB
02560 FB
0241 A3
0262 EC
0263 FO
0244 A3
0245 ED
02466 FO
0247 AZ
(268 EE
02¢9 FO
0264 A3

0268 E3B3
(246D B480EC
0270 E582
0272 B4FBO2
0275 8002

0277 4CE3

0279 22

0274 908000

027D EO
027E BI02Z5
(zZei A2

0232 EO
0283 B30320
0286 A3

0287 EO
0288 B3041B
028B A3

028C EO0
0280 B30514
0290 A3

0291 EO
0292 B30611
0295 A3

0294 E583
0298 B490E2
0295 E582

LINE

2203
2204
2805
204
2207
2208
2209
2210
2211
2212
2213
2214
2215
2elé
2217
2218
2219
2220
g2l

SOURCE

MoV
MOUX
INC
Hov
HOVX
ING
Hav
MOVX
ING
MoV
HOVX
ING
Hav
MOVX
INCG

MoV

FLEX:

i’

; CHECKRAM

]
CHECKRAM:
. Hav
CRi:
HOVX
CJNE
INC

HAVX
CJNE
INC

MOVX
CJNE
INC

HOuX
CUNE
INC
MOVX
INC
MOV

CNE
MoV

TOPO DECODER DECOD4.A51 MAE 8~04-83

A,R2
E0PTR,A
UPTR
AR
EDETR, A
DPTR
A,n4
EOPTR A
DPTR
ARS
EDPTR,A
DPTR
a,Ré
OPTR, A
DPTR

4,0PH
A, $HIGH MAXRAM-1,FL1
A,0pL
A, $L0Y MAXRAN-5 FLE
FLEX

FL1

OPTR , $X8AM

A4 ,B0PTR
A,ARZ, BATDRAM
DPTR

A, GDPTR
A,AR3, BADRAK
DPTR

A ROPTR
A, ARA, BADRAN
DPTR

#,BDPTR
A, ARS , BADRAN
OFTR

A, BOPTR
A, ARG , BADRAM
OPTH

4,0PH
A FHICH MAXRAM-1,CRI1
A, OPL

PAGE

63



HC5-51 MACRO ASSEMBLER

Lot 0BJ

0250 B4#BO2
02A0 8002

(0ZA2 40B3

0244 C3
(2a5 22

02Aé6 3
02A7 22

REGISTER BANK(S) USED: 0 2

LINE

2257
2858
2239
2260
2261
2262
2263
2264
2265
22466
2247
oesl

SOURCE

CR2:

CREX:

BADRAM:

ASSEMELY COMPLETE, NO ERRORS FOUND

B

JC

CLR
RET

BETH

END

TOPD DECODER DECODA.AS1 MAE 8-04-83

A ELOW MAXRAM-5,CRE
CREX

FLt

i GAFETY

PAGE
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