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COMMAND

STARM, ,
LEARN. .
BT 5 .
EEAD. ..
WRITE. .
EHECE . ..
BOOT .-ios
FINSH. .
SETAERM.
TOS5TM, .
FREARM
MAND. .,

S8 [ A—

INDEX

Program entry point

Learn a sequence command

Edit a sequence command

Fead in sequence from tape command
Write sequence to tape command
Check stored sequence command
Re-start system command

Exit from system command

Set start position command

Move arm to start position command
Free all arm joints

GO into manual mode

Execute stored sequence command

Display stored Seguence command



MATIN

-

L3

STARM

QU

LOOP

Program start

51

CALL
LD
CALL
CALL
CALL
CALL
LD
CALL
CALL
CATL
EE
JER
L
JP
CP
JP
CP
JP
CF
JP
CP
JE
el
JE
CFP
JE
=k
JP
CP
J P
CP
JP
[
JE
CP
JF
CP
JE
LD
CALL
JP

CLRSC

HL , SIGON

BSTE
PNEWL
INIT
DELT

HL , QUESS

PSTE
GCHEA
PNEWL
ML

4 ,QUESL
ILI

% ,LELRN
IEI

2 .EDIT
IRT

Z READ
I'WI

L, WRITE
Tl::l

4, CHECEK
|Sl

4 ,5ETAM
IrI|r

4 ,TQ5TM
rGl

& G0
IDI
Z,DISP
il'al

2 ,BOOT
4, MAND
rFr

Z FREARM

lQl
4,FINSH

HL, JMESS

PSTR
DHESL

Bmd g mp W™ Ry

Ty kg g

Tk SwE S oW LN ]

F ™ Saa

-

~E wd wa

- g - i SE g T a =y w4 =

LT T

Ea

-

ME Wi W wmp e R mEp g

* 4

Clear the TRS8@ Screen
Point to sign on message
BrEiTE i

Print a new line

Set up system

small delay

Point to menue string
Prine iE

Get response and print is
Print new line

Is response a newline
Yes then ignore

Is response an 'L°

Yes do learn section

Is it an "E!

Yes do edit

Is it an 'R'

Yes then do read command

L 1 o R
Yes do write command
Teailk a e

¥Yes do check routine
IS it an 'St
¥Yes then do arm
= AR

Yes then move arm to start
a 'Gg¢

Do execute movements stored
a 'D!

Yes then display ARST array
a 'B?
Yes then
an "M®
¥Yes the Manual control of arm
El 1 E1'

Yes then clear all motors

a 1 Q I
Yes then
Point to
Print it
Try for next command

set

restart system

guit program
'PARDON' message

=] 3%



THE LEARN ROUTINE

*
[
m
¥

LEARN

WAIT1

WAIT?Z

NOINT

STLEN

CONLN

LD
CALL
CALL
CATLL
CP
JP
cP
JE
CP
JR

ALL
JR
CALL
CALL
LD
CALL
CALL
CALL
2
JP
CP
JER
CALL
JR
LD
D
OR
JE
HOR
LD
CALL
OR
JR
CALL
JP

HI. , RELNS
PSTR
GCHRA
PNEWL

-

Z ,QUESL
‘IEI
4 ,WATT1
tcl
Z JHNOTINT

PNEWL
LEARN
MOVTO
INIT

HL ,CASRD
PSTR
GCHRA
PNEWL

B ) i

QUES]

SPAC

NZ ,WAIT?
TORQUE
STLRN

HL, {COUNT)
A,L

H
Z ,NOSTR
A

(MAN A
KEYIN

B

NZ ,CONLN
MOVTO
QUESL

* A

B WA TE Md i ME Tad g Smp mg my W4 T Fd ME mE i i WA Smd S

Ny L] e wma

W f W Tk Wk W gy

k! d LT} =

== F

This section deals with the recording
of an arm segquence

Point to learn message

Print the message

Get response and print it

Print a new line
Response a '.'
Back to main loop

Fesponse an 'S'!

is uder types a

Learn seguence from start

a ‘¢!

Continue learning
seqguence :
output a new line
Bad answer so try
Move arm to start
Clear wvariables

Trom end of

again
position

Foint to waiting message

Print it

Get response and print it
Frint new line character

1 i

Response a .
Exit to main loop
Is it a space?

If not then bad input,

Switch motors on
Do rest of learn
Get current count

Is it zero?

if so

Yes then can't add to nothing

Clear manual flag
Because we are in
Drive motors and
Zero RKey pressed
Mo then continue
Move arm to start
Back to main loop

1 s

store

learn mode

position

try again

seguence



EDIT

EDIT

{7}

EDMOT

1

DER

(]

FUNCTION

LD
LD
OR
JE
LD
CALL
CALL
CALL
CP

-
L)

CP
JR
LD
CALL
CALL

BIT

LD
CALL
CALL
JR
LD
BIT
JR
LD
OR
JR
LD
INC
PUSH
SBC
FOP
JR
DEC
ADD
PUSH
ADD

EOP

HL, (COUNT)
4,L

H
7 ,NOSTR
HL ,ECOMS
PSTR
GCHRA
PNEWL

de1

7 ,EDMOT

1 R T
NZ,EDSRT
HL,COUTS
PSTR

GINT

NZ ,BADC
A H

7.0

NZ ,BADC
BC, (COUNT)
HL

HL ,BC

HI,

NC ,BADC
(COUNT} ,HL
QUES]

HL, ,EDS5TR
PSTE

CINT

MZ ,BADC
A, H

7 A

NZ ,BADC
A, H

L

% ,BADC

BC , (COUNT)
B

HL

HL,RBC

HL

NC ,BADC

4 b
=

=1 OFT
e ]
1 tﬂ L1 t—k
e
e
[N ]
E

m
&

1L

i
3

My Smp o mE mE W wE WA WA WE WE wg Wi w

a =N =F W ™ d Tl a4 i Tl mp

wn mE mg =

L ]

=a

=y e mE R md ma

]

=d

Tmi = =

Get row count

Test for zero
Yes then nothing in
Print edit message

store

et response

Print a new line

Is response an 'M!'

Yes then edit motor

Is response an 'R

No then try again

HL = New row count message
Prink it

Get 16 bit signed integer
Nen zero return means bad input
Test top bit of HC

If negative then bad input

Get count walue

Save response

Clear carry flag

See if response ¢ current count
Restore response

Replace count with response
Back to main loop

Print 'row number'
Get integer response
Bad answer

Mo negative row count
allowed

or Zers oW count

Get row count into BC

Move count up one

Clear carry flag

Subtract count from response
Hestore response

If greater than allowed error
Move response down one

Double HL

Save it
Eow count x 4
BC = yow count x 2



FEDIT

MOTAS

BADNM
SADC

AT
LD
ADD
PUSH
LD
CALL
CALL
JR
LD
OR
JR
LD
&R
JR
CP
JR
POP
DEC
LD
LI
ADD
FUSH
LD
CALL
CALL
JR
LD
CP

JXR

BT

L L S
o1 = .-'-"'j

JL-J ?_'__]

ary
T}

t-l.
t—!

Qoo Lwm gy
QOO0 O0WHD

HL ,BC

BC ,ARST
HL ,BC

1L

HL ,MOTNS
PSTR
GINT

NZ ,BADNM
ALH

A

MNZ ,BADNM
AL

1

C ,BADUM
I,

NC , BADNM
HL

pa

C,A

B, @

HL ,BC

L

HL ,NVALS
PSTR
GINT

NZ , BADNM
A, H

@FFH

NZ ,PEDIT
P

Z BADNM
MOTAS

A

ME ,BADNM
7, L
NZ , BADNM
A,L

HL

(HL) ,A
QUES1

11
SL ,BADME
PSTR
QUES1

N

Tk Sk %Nk Nid NE WA % -k

LTl

=k Nd RE T ol ] = S e R

en

Tk =k Wi WE Tl Nk %S -

- k] -

=4 bRl

-

HL = Row count x b6

Get store start address
Add row offset

Save resulting pointer
Print

Motor number string

Get Answer

Bad answer

Response too large

No motor number < 1
No motor number 7 &
Restore = Memory pointer
Motor offset @ — 5§

Add to memory pointer

Now we point to motor in store

scave polinter

Print new step value
Get response
Bad answer

We have a positive response
New negative step value too
large

Step value OK

New positive step valus too
large

So exit

else ok

et steo value

Bestore memory pointer
Place step value in store
Go do next operation

4

Print error message andc

return to main loon



EEAD ROUTINE

: Reads
;

READ

EOWN

BEDEYE

RDERR

stored
into memory

LD
CALL
CALL
CALL
8
J P
ZE
JR
XOR
CALL
CALL
CALL
CALL
LD
CALL
LD
OR

LD
LD
PUSH

LD
CALL
LD
ADD
LD
INC
DINZ
o]
CALL
"I

J R
LEC

sequence from cassette

HL ,CASRD
FSTR
GCHRA
PNEWIL:

] 1

Z ., QUESL
SFAC

NZ ,READ
Y

CAEON
DELS
RDHADER
READC
B.,A
READC
C,A

B

4, NOSTR
(COUNT) , BC
HL ,ARST
BC

Y

B,6
READC
(HL)} 4
A.E

E,A

HIL

RDRYT

o]

READC

E

NZ ,RDERR
B

A,B

C

NZ , ROWNER
CASOF
TAPEF

HL , RDMEG
PSTR

QUES1

A ma kWA Ty Saa g

T

TR RE e = Mg

=y T=d e

-a

= - et ] L Tanm

BE WE e TME mg 4 e M4 Mg mm

=F Wi ma

ME A N e i

*4

Point to wait message
Print it
Get response

Frint new line

Is response a dot?
Yes then exit

Is it a space?
Mo then try again
Clear A=Drive zero
Switch on drive zero
Short delay

Read header from tape
Read first character
Fak in B

Read second character
Place in C

C now equals count
Count zero, so exit

£et count = read count
Point to start of store
Same count

E = Check sum for a row
BE = Column Count

Read a row element
Store it

2dd it to check sum
Store in check sum

Inc memory pointer

Do next element

Festore row count

Read check digit

Same as calculated?

No then error
Decrement row count

See if row count

is zero

Wo then read next row
Switch cassette off
axit

Error message for tape
FEinE At

Go to main loop

= b



WRITE ROUTINE

; Writes a stored sequence to tape

WRITE LD BC, (COUNT) ;: Get row count
LD A,DB -
OR C :
BADWI JP %, NOSTR i I1f zero exit
LD HL,CASRD ;  pPrint message
CALL FSTR H
CALL GCHERA H et answer
CALL FPNEWL i Print new line
CP S ; Is answer a dot
JP 2 ,QUES] ; Yes then exit
CE SPAC i Is answer a space
JR NZ ,BARDWI i No then try again
HXOR A i Clear drive number
CALL CASON : SWwitch on drive zero
CATL DELT H delav
CALL WRLDER 2 Write Leader
CALL DELT ; delay
LD BC , [COUNT) ¢ Get count into BC
LD A,B i
CALL WRBY2 ; Write higher byte
LD A,C ;7  Get lower bvte of count into &
CALL DELT ;  delay
CALL WRBY2A ; Write lower byte
LD HL ,ARST i Polint to start of seguence of store
ROWW PUSH BC = Save row count
LD E,d ; Clezar check sum
LD B,6 ; S1lx motor slots per row
WRBYT LD A, {EL) s Gel motor slot N
CALL DELS ; delay
CALL WRRBRY2 : Write it
CALL DELS ; delay
ADD AE :  add to check sum
LD E.,A =
INC HL ;7 Inc memory pointerx
DINZ WEBYT ; Do for all six motors
CALL WREYA 2 Write check sum
POP BC - Restore row count
bEC BC ; Decrement row count
I.D A B ;
OR = 3 Test if zero
JR NZ , ROWNW i No then trv again
CALL CASOF H Switch cassette off
JP QUES]1 ; Back to main loop



CHECK ROUTINE

o

Checks tape with seqguence in

CHECK LD BC, (COUNT)

LD A,B

OR &

JP Z ,NOSTR
BADCTI LD HL,CASRD

CALL PSTR

CALL.  GCHRA

CALL  PNEWL

CP ‘I-I

JP 7 ,QUES1

CP SPAC

JR M2 ,BADCT

XOR A

CALL  CASON

CALL RDHDR

LD BC, (COUKT)

CALL READC

CP B

B NZ,RDERR

CALL  READC

CP s,

JR NZ ,RDERR

OR B

hi= Z ,NOSTR

LD HL ,ARST
ROWNC PUSH  BC

LD E,D

.D B,6
CXBYT CALL  READC

cp (HL)

JP NZ ,RDERR

ADD A,E

LD E,A

INC HL

DONZE CEEYT

POP BC

CALL  READC

CP E

JP NZ ,RDERR

DEC 14

LD A,B

OR C

Jr NZ , ROWNC

CALL CASOF
TAPEF LD HL , TAPOK

EAII, PSTR

Jp QUES1

S5tare

Tmp Mg A ME um S My E CEE Mg el e RO T

=4 ] ] Tl T Sy

-y wmy

-

= e Tk Wl MEF Wi Tk Tma g

= -y =l % =i “-E Wi =E MY e Wi wa =

= L]

b

Get row count

If zero exit
Print wait message

Geft answer

Print new line

Is response a '.'

Yes then go to main loop
Is it a space

No then try again

Clear cassette number
Switch drive zero on
Fead header from tape
Get row count

fead first section
Same?

No then error

Read lower byte of
came’?

No then error

fdero count from tape
S0 exit

Point to start of
Save count

Check sum is zero
Count is b

Fead a motor step element
same as in store?

Mot the same so 'error

counyt

mamory

Add to check sum

Advance memory pointer

Do next row element

Restore row count

Read check sum _
Same as check sum calculated
Mo then error

Decrement count

Is count zero?
No then do next
Switch cassette

Print tape off

ToOwW
e
meazage

and back to main loop



ECOT AND FINISH COMMANDS

: This routine restarts the program

BEGCT LD HL ,BOOTE
CALL E=TE
CALL GCHERA
- o g
JF Z , STARM
CP "N
JR NZ ,ECOT
CALL PNEWL
JF QUES1

Frint. "DO YOU EEALLY
WANT TO RESTART?"

Get answer

User typed '¥'?

Yes then restart program
Mo 'N'?

Then try again

else print new line and
back to main loop

; This is the exit from program Section to TESEO

; system level

FINSH LD HL, RELY(
CLIL PSTR
AT GCHRA
CP .
IR N7, TRYNO
LD HL ,STIGOF
CALL ESTR
I FINAD
TRYNO Cp L
JR NZ ,FINSH
CatY. PHEWL
Jp QUEES1

e mg m

i e g Tk Wi LN} L]

S

Print "REALLY QUIT"

(et arswer

User typed a 'Y'

No: then try '‘H?

Print ending message
and then

return to TRSBO System
User typed an 'N'

Mo then try again
Frirt a new line

Back t¢ main locp



OTHER SHORT COMMANDS
; SETAM clears arm position array

SETAM CRIL RESET ; Clear Arm array (POSAR)
JP QUES] ; Back to main loop

: TOSTM moves the arm back to its start position

TCSTM CALL MOVTO
JP QUES1

Steps motors till POSAR elements
are zero then back to main leoop

Sk "

: FPFREARM frees 21l motcrs for user to move arm
; by hand

Output all cones tc motors
and now to main loop

FRELRM e B CLEMT
JP QUESY

- Mk

;7 MANU allows the user to move the arm using
¢ the’ k=h kKeve dnd fho “0OF Lt RN CERAIERMGE Ry Jeaie
; The movements made are not stored.

MANU LD A,1 ; Set in manuzl mode for the
.0 (MAN)} ,& ; kevin routine
MANUA CLIL KEYTIN ; HNow get keys and move nctcors
JF NZ ,MANDOA; If non zero then move to be done
XOR A ; Clear manuzl flag
LD (MLN) A ;
JP QUES1 ; Back to main loop



THE CO COMMANLE

mm R my oy

GO

OMECY

MORET

CAhll.
CALL
XOR
LD
I.[:
CALL
CALL
CETT,
CP
JER

Faln]
LN o

JE
LD
LD
LD
CALL
CALL
;B
OR
JE
CALL
CALL
CALL
o B
I
CALL
JP

PNEWL
MOVTO

B,
(FORFC) A
EL ,AOQORNM
EoTH
GCEEA
PNEWL

IDI

Z ,ONECY
1F1
NZ,GO
A,1
{FORFC) ,A
Pﬁ.; 1 'I
FUTCHR
DCORLL

A, (FORFCG)
A

2, NCRET
DELT
MOVTO
DELLN
ONECY

HL , DONME
FSTR
QUEES1

SE WME MA S Ry M WE Wb TNE S by mg

E W Wy wE T SNt W 1]

a

This command cavses the ccmputer to step
through a stcred secquernce and makes the arm
follow the steps stored,
be done fcrever then the arm resets itself at
: the end of each cycle.

if the sequence is to

Frint a new lire
Move arm to start
Clear

Forever Flag FCPFG
Priot
Message

Get answer and print it

Print a new line
User typed an 'O

Do sequence till end
User typed an 'F°

No then re-try

Set fcrever flag

to 1

Erintaa et

Using PUTCHR

Execute the sequence
Test FORFG, if zero
then we do not want
to carry on sc exit
delay

Move arm to start
Delay approx 1 second
Do next sequence
Print sequence done

and go to main locp

*4 - 21*
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THE DISPLAY COMMAND

Thi=s c¢ommand allows the user to display
the motor sequence so that he can then
alter the contents of a sequence by using
the edit command

mE omy my

DISE Lo HL ,DISPS : Point to header string
CALL PSTR ; and display it
CALL POSDS ; Print out the relative position
LD HL ,ARST ; Point to sequence start
.D BC , (COUNT) ;i BC = how many rows to print
LD A,B ;
OF: G ;. Test if count is zerc
JF NZ ,SETBC ; No then jump to rest of
NOSTR LD HL,NODIS ; display else print message
CALL PSTR ; telling user nc display and
JP CUES] ;: return to the main loop
SETBC I.I: EC , 0@ ; Clear BC for row count
DOROW PUESH EC : Save it
PUSH HL ; Save memcry position
L H,B ;
LD Liig & ; HL, = row ccunt
JkC HI, = Now rcw count =hNN+1
LLC 1%, NUMAR ; 1lX points to buffer feor ASCII String
CALL CBTAS : Convert HL to ASCIT
L.C HL , NUMAR ; Foint to ASCII string
CALL EPSTR ; how print it
LD Bt e -
CALL PUTCHR : Print a '._.1
POP HL : Restore memory pointer
LD B,6 ; Motcocr count to B (6 motors?
NEXTE LD A, [EL) = Get step wvalve
FUSH HL ;  Save memory pointer
PI:ZH BC = Save motor count
ETT FY : Test bit 7 of A for sign
JR 2 ,NUMEQ ; . If bit = @ then positive step
LD H,dFFH ; Make F = negative number
JR EVAL ; Do rest
NUOMPO LI E & ; Clear H for pesitive number
EVAL LD L,A ; Get lcw order byte into L
LD 1¥ , NUMAR ; Point to result string
CALIL CBTAS 1 Cal: conversion rcoutine
LD FI ,MUMAR ; HL pcints tc result
CALL PSTR ; FPrint resulting ccnversion
LG A, (381¢H) ; Get keyboard memory locaticn
BIT @, A ; Test for zerc key pressed
JR Z /NOSTP ; Not pressed, then skip
DOSTE CLLL GCER ; Wait till next character entered
CP F = Iz it a dot?
JR NZ ,NOSTP ; No thern: carry on
CAIL PHNEWI, ; else print a new line
POP BC ; and restore all the registers
POE . HL : and the stack lewvel

*4 s 22*



NOSTP

POP
JP
POP
POP
INC
CALL

DJNZ
CALL
PoOP
INC
LD
=B
JER
LD
CE

-
[

CALL
JP

QUES1
BC
HL
HL
PSPAC

WNEXTE
PNEWL
BC
BC

A, (COUNT)

e

N2 ,DOROW

A, (COUNT+1)

B

NZ ,DOROW

FPNEWL
QUES]

*4

PaE s

k]

=y mE WE HE RE HE HE Mk Wa

r

T

=

Junp back to main loop
Restore column count
Restore memory pointer
Increment memory pointer
Print a space between
numbers

Do for six motors

Print a new line

Restore row count
Increment row count

Get lower count byte

Is it the same

No then do next row

Get higher order count byte
Same?

No then do next row else
print a new line and then
back to main loop



SUBROUTINES

B ] B —

ERIT casmaess

HD‘“"TC—“ - = ¥ 4 F @

I:Ilj--.:l-.‘l.'.ll- L I ]
CERE . s

INDER

11111 * 4+ m - W
T T
' F w ® E I F oFomowm
- L L * % & L
a & &2 & o om o= o+ om
L} ® r = = ¥ & =
- & * + = = = & +*- =
11111 - - -

. -Execute a steocred sequence once

- -Drives all motors directed by TBUF
--5et up system

-.Use POZAR to rest system arm

.. Turn on off motors

.Turn off all motors

. -Reseat CTPOS elerents to one
-Orive directed motors
- .otep motars via DRAMT

-Delay on directicn change

+

- -Update TBUF array during learn
- -3Can keyboard and build up motcrs to move

- -Convert 16 bit 2's complement nunler to ASCIT

- . .Clear MOTBF array

- -.Clear TBUF, DERBUF & MOTED Arrays
-.Get lé bit signed value frem kevboard

-.Display relative position array elements

PORSHE e =reess---...-InCcrement relative peositicn array elements
SLCIRES s sy e sa o Copy TBUF to current ARST slice

RESET e e T e e +....Cle§r POSLE array

EMEECHR L . . i B e s e Print a character

BT TR
P."-l.._-l'l.'_;, T A e

* m o om o & F & " owm om

-Print a string
-.Print a space

-.Print a carriage return



& B0 Tl ON

|1I

2



SUBROUGTINES INLCEX (continued)

SCRBL G s s «+--+0can the keyboard

GCHI{P_iiiiii-ii--lillill-ll--lﬁiGEt a Eharacter ‘EI‘:& Print it.

o Y £ v vaee el SaY ‘Fhe SeEeen

DELSM s s i raiimei Delay on value in B
BEL s s e R e ....Delay approx 2.¢1 sec
BEET S s s SEeiG Delay approx @. ¢l sec

CELLN., s s s ssssssassnssssass.Dealy approx 1. @ sec



SUBRCUTINE DOALL

: This subroutine executes a sequence in store cnce.
; Forever flag FORFG is cleared if user types a '.*!

DOALL LD BC, (COUNT) ; Get sequence row count
LD A,B H
OR & : If count zero then
JR 4, HET2 :  Bxit .
LD HL ,ARST ; HL points to memory start
NMOT S LL DE , TBUF ; DE points to temporary buffer
PUSH BC ;7 Save count
LD EC , da ;7 Motor count of six
LCIR i Copy memory slice into TBUF
PUSH HL ;  Save new memary pointer
CALL DRIVL ; Drive all motors fcr this slice
CALL SCKED i bee if keyboard input
FOE HL : Hestore memory pointer
PQP BC i Restcre row count
CALL DNEWD ;
CP Lo ; User typed a '.!
JR NZ ,CARON ; No then continue
RET?2 XCR pa ; Clear A
LD (FORFG) ,A ; Clear flag to halt routine above
RET ;  exit
CARON DEC EC H Decrement count
LD A,B 2
OR 0 : Test for zero
JE NZ ,NMOTS = Mo then carry on elss
RET : return



SUEROUTIAE DRIVL

i This routine is given TBUF,
; the motors that

DRIVL
SCANW

TBZER

TENZR

DOACHN

L
i
)
0

SHNEG

LD
T.L;
LD
LD
Uk
JR
INC

DJNZ

RET
LD
LD
LD
LD
CP
JR
JP
LD
LD
DEC
JER
LD

L
| p

INC
JE
XCOR
LD
LEC
DEC

DJNZE

LD
LD

CALL

= T
L+ o

JE
RET

HL ,TBUF
A, (HL)

Sk S g mp wmyg wm

NZ ,TBEHNZR
TEZER

DE ,MOTBEF + 5
HL,TBUF +

[ ] ] ] LTl - - F

&, (BL)

Z2  NOEL
M,SNEG

(DE} , 2
HOFIL
(DE)} ,&

NOEFIL

= mE mE L LY

(DE) ,A

= Tmd wma

DOAGH

LKEYP) A
STEPM

mE WmE i ME i

NZ , SCANWK

i

it then dirives all
need to be driven, till TBUF = @

Set BC = motor count

Eolnt to TBUF

Get step value from TBUF

Is it zero?

No then continue

Point. to next TBUF lccation
Do next motor check

If no motor to step, then return
CE points to last direction arrxay
HL points to TBUF

B = motor count

Get moter step value

Is it zero?

Yes then skip

Is it negative ie, reverse

No positive, so load MOTBF (NH)
With 3

Decrement motor count in TBUF
Complete the MOTBF array

5et MCTEF = 1 for

a positive drive

Decrement negative count

Do rest ¢f MOTEFRF

Clear MOTBEF (N)

Move o next MOTBF elemaent
Move to next TRUF element
Do for all six motors

Set key pressed flag

Step all motars once if

any to step

Do for maximum of 128 cycles
then return

P



SUBROUTINE

-
[

THIT

IMNIT

INIT clears the row count
MAN flaa,
The CUROW pointer iz recet
position array is cleared.

LD HL, @

LD (COUNT} ,HL
XCR A

LD {MAN) ,A

1D HL ,ARST

LD (CURCW) ,HL
CALL CIBLE
CALL RESET

CALL CLEMT

FE

*4 40

(CGUNT) |
clears thke TEUF, DRBUOF,

to

B ma mp Ry

=

By bma

hp aw

28 %

resets the
& MOTBF arrays
the start of the ARET,

Set HL = @&
and clear the
Clear 2

Wow clear MANW
HL = start of arm store
CUROW = start of arm store
Clear TRUF, DEEBUF & MOTEF
Clear the POSAR array

Free all motors

EXIT

row count



SUBROUTINE MOVTIC

my =m§

MOVTO

RES1

NRES1

MTSA

DOMFEL

NMDF.

all the motors until

PUSH
PUSH
PUSH
FUEH
L
LI
LD
CR
JR
THC
DJINE
JR
LD
LT
L.C
PUSH
LD
I
LD
LD
OR
JF
LD
DEC
JR
LD
BIT
JR
INC
1.L
JE
DEC
LD
LD
LD
DEC

[-EC
DEC
DEC
FPOF
DJNE
CALL
JR
Iy
roP
POP
EOP
RET

AF
BC
EE
HL

HL,POSAR

Bl
A, (HL)
I

NZ ,MTSh

HL
NRES1
ENDSC

HL,PFCSAR+1g
DE,MOTBE+ 5

B,6
BC

C, (HL)
HL

B, {HL)
FL

B

WNZ, DOMPL

(DE) , B
HT
NMDE
a.,.B
7.3

Z , RMOT']
BC

|
DOIT]

j o,

B,3
(DE) , A
(HL) , B
HL

i1
cne

Th T iy wE W %k e Mp WmE i RE Ry me wE WA

-

S mE mE mp

aw

-F WE wt SmE "

-

= bk - =

=4 - LN

k| i -a

oy

This routine takes the POSAR array and uses it to drive
ARM is in its defined start position

Save regiusters

N A

HL points to PGSAR

B = counit. of 12

Get FCSAR elencert

Is it zero?

No then centinue

Foint to next POSAR element
See 1if a1l zero

All zero so end!

HL points to PCEAR

DE points to MOTBF

B = count

Save count

Get lower byte

Fdvance HL pcinter

Get high byte of POSAR element
Get low byte into A

See 1f POSAR(N) is zero
no skip

Zero MOTBE (M)

advance POSAR poirter
Do nexi. motor

See direction tc move in

Go in reverse

Go Icrwara

A = forward

Do rest

Dec cournt for reverse

Set reverse in A

Store reverse in MOTBF (N)
Store updated ‘POSAR count
in POSAE (W)

Store lower byte

point to next POSAER elemrert
Move to rext MOTEF element
Restore motor count

Do for next motcr

PDrive all motors to be driven

Do £ill all PFOSAR slots zero
=

&

* FRestore all registers
-

Eeturn



SUBRCOLTINES TORQUE, CLRMT AND SETDT

=i L] Ny g

TCRQUE

TORQ1

TORQZ

i
Ui
=
(]

OTMT
CLHNT

TOQCL

TORQUE switches
LRMT
SETDT
position which equals 1.

PFUSH
PUSH
PUSH
PUSH
LD
CALL
LD
LD
LD
L
OR
JR
LD
LD
LD
SLE
OR
QUT
IHNC
TNC
DINE
JE
PUSH
FUSH
TUsH
FUSH
LD
CALL
LD
LD
LD
SLz
CR
oOuT
GJINZ
CALL
POR
BOF
POF
FPCOP
RET

of motors on and sets CTPOS(N)'s
turns all motors off and sets CTPCS(1-6)
sets all CTPOS elements to start offsetr

AF
BC

DE

EL
HI, , TORMS
PSTR
DE,CTPOS
HL ,MOTBEF
B,6

A, (HL)

A

NEZ ,TOROZ
A,1

(DE) ,A
A,B

A

192
(PORT) A
DE

HI,

TORO]1
TOQCL

AF

BC

DE

HI,

HL ,NOTOR
PSTR

D, @FEH
B,&

h,B

E

D
(EQORT) , 2
CLMT
SETDT

HL

DE

BC

AR

bl ]

e RA WE SE WE mE W i g oma ma

TmE mE MAd ™R TMa ma

R

TEOUE RE B w4 ek Wmd mp moa

S m

*4

1
[

L2

* Set clear motcr-

*

* 5Save Registers

S

Print TORQUE ON message

Point to FTABL offset array
Point to last driwve table

B = motor count

et motor wvalue

1s it zero?

No then skip

Reset CTPOS{N) to position 1
in PFTAEL

Get motor address in A

Shift it left for interface defn
or in FTABL pulse

Cutput it to selected motor
Advance points to next

motors

0o next motor

Exit with register restoration
* ¢lear all mwotors torque

*
* Save Fegisters

w

Print "NO TORQUE"™ message

Pattern for mctors off

E = Moter count

Get motor address in A

Shift into correct bit position
Combine with coils off pattern

Qutput to selected motor

Do next motor

Clear CTPOS array to wvalue of 1
x

=

* Restcre Registers

£

Done, exit



SETDT PUSH BC - * Set CTPOS elements +to start
*

PUZH DE - Save wsed registers
PUSH HL PooF
LD B,& r Motor count to B
LD HL,CTPCS ; HL points to CTECS array
NSET1 LG 4. 0 | ;  Set CTPOS(N) to start position = 1
INC HL i Increment HL
DIWZ NSETL ; Do set up next CTBECS element
PCF HL *
POP DE * Restore used registers

*

POP BC
RET

ma mE wmd b

'*:4 .

Lad
o
+



SLBROUTINE DRAMT

DRAMT

NMTDT

WNORST
IGMTN

REVMT

QUTHM

FLUSE
PUSH
FUSH
PUSH
LD
LD
LD
LD
QR
JR
BIT
CALL
JR
THC
CP
JR
1.0
LD
THC
CEC
DJNEZ
C2L
CALL
POP
POP
BOP
BOP
RET
DEC
CP
JR
LD
JR
L0
PUSH
PUSH
PUOSE
1.D
LD
LD
ADD
T
1.D
SLA
Gk
R
POP

i i Ty

i Atk
e T
— —
= e

2=

T .

in DRAMT

LF

BC

DE

HL

B,6

DE ,MOTEF
HL , CTPOS
A, (DE)
A

%, TGMTH
1. &
QUTAM

7 , REVMT
A

5
C,NORST
o
(BL) ;A
HL

DE
NMTIDT
DELT
DELS

HL

DE
HL

HI., FTABL-

Drﬁ
E, A
HL ,DE
&, {HL)
CrB

4

L

e
(PCRT) , A
i

DE

AF

+ 5

1

DRAMT drives all six motors directly
FTAEL. to output the correct pulse patterns.

For half stepping the pattern must be changed in FTABL
:  and the bounds

] . el | = i i LR - ek | LR ] o

- o N4 - LR md o

Nk 5 E - =

= - ¥ =4 =1 -y =13 - ol ] S=h i T

ma mp AaE

-

and uses

* BSave Registers

B = motor count

Foint to MOTBF array

HEL points to FTABL offset array
Get MOTEF (N)

Is 1t zexo?

If zera:, then skip

Test direction

Step motor

If direction negative then jump
Increment table counter

Upper bounag?

No then continue

Reset table ocffset

Store in CTEQOS (W)

Incremenr:t CTPOS pcinter
Decrement MOTBF pointer

Do for next motor

Delay after all pulses out

=

o

Restore Registers

L

1

Move table pointer on
Compare with lower bound

If no overflow then continue
Reset table offset

Do next motor

Get table offset 1-4

&

* Save Registers
*

Get table start

DE now eguals 1-4

Add to FTABL -1 to get addrecss
Get motor pulse patitern

Get address field in C and
shift it one to the left

cr in the pulse pattern

Output to interface circultry
.

* Bestore Registers

=

Eeturn

Sl



SUBROUTINE STEPM

; This routine causes all motors that should be
; Sstepped tc be so, and updates the motcors relative
; positions from their start positions.

STEPM PUSH AF H *
PUSH HL ; * Save Register
PUSH BC S
LD HI: ,MOTBF ; HL points to motor buffer
LD E,bB 3 B = Ccunt
TEYH LLi A, (BL) : Get motor wvalue 3 or 1
OR piy & Zero?
JR NZ ,CONTA ; HNo then continue
CCKT INC HL i Poirnt to next motor
DJNZ TRYE ; Do next motor
FOF BC i *
POP HL ; * Restore RecGicters
POP AF : *
EET H Exit
CONTA PGP BC R *
POP HL ; * PRestore registers
CALL, DRAMT 5 Drive moitors
CALL POQSIC ; Increment relative position
FOE AF : * TRestore AF
RET & Exit

¥4 ~ 32%



This subroutine checks to see if any motors are

changing direction

SUBROUTINE DWNEWD
t

intce the segquence.

DNEWD

NCOMP

NATCK

PUSH
PUSH
PUSH
PUSH
LD
OR
o B
Lb
LD
POP
PUSH
LD
LD
3%
LD
JP
EE
JP
CALL
POF
POF
POF
POP
RET
CP
JP
JR
INC

THhI™ -
INC

DINZ
JR

AF

BC

DE

HL

BC ;6
A
HL , BC
D, H
Bl
HI

HL
B,C

A, (HL)
@

A, (DE}
P,PDIR
&

M NITCK
DELLHN
HL

DE

BC

AF

@
P, NXTCK
CDDEL

EJ

el

OE
NCOME
NCD5G

F

"a

T ]

w-f Wi =F i =i

T

HE md mE M4 Smw p WE M4 mE Mg

Y

SE Y WME ME

4w ma

-y LT} L

b

if so a delav is inserted

% X #

save used registers

Load BC with count
Clear carry
HC points to previous motor slice

Mowve HL to DE
Restore current row pointer
Save agalin

Get contents cof this row

See if positive or negative

Get identical previous motor slot
1f positive do for positive motor
Compare if both in same
direction then skip else

delay and

&

=

* Restore registers
*

Now return

If previous moter is negative
then delay, else do for next
motor slot

increment current row pointer
increment lost row pointer

do for next motor
Return with no large

(1 sec) delay

A

£ Ay



SUBROUTINE SRAMT

SEAMT 1s responsible for updating the TBUF

elerents and for setting the STRFG if a situation

exists where the TBUF array should be stcred in the
current ARST slot. This will occur if any motor changes
direction or a motor exceeds the allowed slct

; boundary of -128 to 127.

e mi ma mag

T E

SEAMT LD A, (MAN) ;  Get manual flag
OR P = I=s it zerc?
JP WNZ ,STEPM ; Yes then just step motors
LD (STEFG) ,A ; Clear the store flag
LD B,6 i B = motor ccunt
LG 1¥,DRBUF+6 ; 11X = previous direction buffer
LD 1Y ,MOTBF+6 ; 1Y = current huffer
LD HL,TBUF +6& ; HL = step buffer
NTMOT DEC 1Y :
DEC 1X :
DEC HI, ; move pointers
LD A, (1Y +@) ; Get current motor directicn
OR i ;7 Mo work to do
JR Z , NODRV ; skip, if so
CFP il ;. Reverse
JR Z . REVDR ; Yes then skip
FORDR LD A, (1X+) ; Get previous direction
CP 1 ;: Directien change?
JR NZ,CFORD : No then advance TBUF (M) step
CALL SETST ; Set the store flag
LD (lY+@) ,@ ; Clear MCOTREF slement.
JE NODRV ; Do next motor
CEFORD INC (HL) ; Increrent mwotor step in TBUF
LD A, (HL) ;: Get new wvalue
CP 127 ; - Check agairst upper board
CALL SETST 7 Limit reached then store flag
LD (1X+@) , 3 ;. Set previcus direction
NODRV DJINZ NTMOT : Do next motor
CALL STEPM ; Step motors to be driven
LD L, (STRFG) : Examine store flag
QR A ; Zero?
JP NZ ,STCORE ; No then do stcre operation
RET - Exit
REVL:E: LD 4. T 1X+@) = Get previous direction
CF 3 ; Direction reversed?
JE NZ ,CREV] : HNo then continue
CALL SETST : Else set store TBUF in ARST flag
LD (LY+@) @ ;: clear MOTEF element
JR NODRV z Do ntext motor
CREVL L:EC (HL) ; Advance step count in TBUF (N)
LD A, (HL) : Get element
CP -128 ; Compare with upper negstive bound
CALL Z,5ETST ; Limit reached so set store flag
CREVD LL (1%+@) ,1 ;i Set Direction
JER NODLY : Do next motor
SETST PUSH AF . cawve AP
LD A,1l : Set store flag STRFG
o s LT {STRFG) , A : to one
PGP AF = Restcre AF
RET 2 Continue

*q = I4*



SUBROQUTINE KEYIN

N LN ] =¥ i R

KEYIN

IGDEL

3
L
oy

TRYN1

TRYN2

TRYN3

TRYN4

TRYNS

TRYNE

_— ——

the keys
and @.

to the keys pressed.
Seguence 15

CALL
LD
BIT
JR
CALL
CALL
XOR
L
LD
BIT

LE
CR
CALL
OR
RET
LD
BIT
JF
CALL
INC
BT
JE
CALL

A ]

L

JP
CALL
IMC

| S} by
B
CALL
IMC
BIT
Jp
CALL
TMC
BIT
JP
CALL

Il_

This routine scans the kKevbcard checking for

5? and IQI#WIIEITRIITTIYI and 15t
It then drives the motors correspcncing

atcred.

CLRMF

A, (3840H)
7R

Z , IGDEL
DELT
DELT

A
(EEYFP) A
B, (3B1@H)
@A

2 ,TRYS
NOTNG

A, (38@4H)
3,4

A, (3819H)
Z ,TRYN1
A, (MAN)

A

r STORE

BC,?
ol

Z ,TRYN2
FORMT
BC

P39

7, TRYN3
FORMT
BC

3,2

Z , TRYNJ
FORMT
BC

4,5

7, TRYNS
FORMT
BC

5. A
Z,TRYNG
FORMT
BC

6,A

7, IRYQT
FORMT

= = el mE WE R WA -4

mw Ema mm mE mE mE
'

N Tk Tk Wp T ek T Sk Ll ]

i T W

-

= WE WY w4 4 g

L ]

-pF W "mh i =a LY ]

=y ma

N ]

e - ]

If in learn mode the

Clear MOTDBF array
Get TR58$P keyboard byte

See if
No space Xkey so skip
*

* Slow motor driving
Clear KEY FPRESEED flag

-

iz the zerc key pressed?
Mo then skip

Go to do nothing

See LT

'S kKey pressed
Restore memory value

No then skip

See if in manual mode

No then store TBEUOER

Set not finished flag

and exit to caller

Clear MOTBF offset in BC
Seg 1f 'l' key is pressed
No then skip else

Set up motdr 1l position in MOTBE
Increment MOTBF offset
See if '2' key pressed

No skip [

Set second motor forward
Advance offset

See if "3' key pressed, No skip
Set forward direction on Motcr 3
Increment. cffset in BC

See if key '4' is pressed

No then test key '5!

Do forward direction fcr Motor 4
Adverce offset

Keyv 'L' pressed

No skip

Do set up for motcr 5

Advance offset

Key ‘'6' pressed

No then try 'Q°

Do for motor 6

Lad
g



TRYQT

LR )

TRYW

TRYE

TRIR

AR

TRYY

SOMER

FCEMT

BACMT
SETMT

DOMOT

LD
LD
EIT
JP
CALL
INC
BIT
JP
CALL
INC
LD
BIT
JR
CALL
Inc
LD
BIT
JP
CALL
INC
BIT
JP
CALL
LD
INC
BIT
JE
CALL
CALL
OR
RET
LD
CR
CALL
¥XOR
RET
LD
JER
LD
LD
ADD
PUSH
LD
OR
JR
XOR
LD
POP
RET
LD
LD
LD
FOP
RET

BC,@

A, t3804H)
1,n

2, TRYHW
BACMT

B

T.A

&, TYRE
BACMT

B

A, (38¢01H)
A

Z, TRYR
BACMT

BC

A, (38g4H)
2,A

TERYT
BACMT

B

4,2

Z ,TRYY
BACMT

A, (3B08E)
BC

1,4

Z +SCMEN
BACMT
SRAMT

L
SETMT

| e
HL,MOTBF
HI,,BC

AF

i

&, DOMOT
A

(HL) ,A
AF

(HL) ,E
o
(KEXP) ,A
AF

Lad

g

=y -y el | ™ LY e wmE Tk ma wp omy =i LY

Tk mE mE wmE W

Tah

WE N Bk wa

LI ]

L1}

-

=t =i s = e = TROp THg  eE Wi Ll

N

Clear BC offset for motor 1
See 1f '0Q' key pressed

No then skip

Set motor 1 for backward
Advance pointer

See 1f '"W' key pressed
Mo skip

Do backward for motcr 2
Advance pointer offset
See 1f

"E' Key pressed

No skip

Set motor 32 for backward
Advance pointer offset
See if

Key "R' is pressed

No skip

Set motor 4 backwzrd
Advance offset

Is key 'T' pressed?

No skip

Set mctor 5 backward

Is the 'Y' key pressed?
Avarce offset

No key

"Y' then skigp

et moter 6 for backward
Step mcters, maybe store.
Set zero Key not pressed flag
Eeturn to caller

idero was pressed so see
if in learn mode

Yes then store

Set zero flag and

Return o caller

Set for forward directicn
Do set motor slot in MOTEF
Set for reverse direction
Point to MOTEF

Add in motor offset

Save AF

Get byte

See if zero

Yes then set byte

Clear

byte in MOTEBF user wants both
directions clear byte
Restcre AF and return

Set byte in MOTBF

and set

key pressed flag

Restcre AF

exit from routine



SUBROUTINE CBTAS

This subroutine makes a signed binary value in
into arm ASCII String and stcres the string
in the lccations pointed tc by 1X

- HL
;

CBTAS

gu.
-
]
Ly

POSNO

CONTM

NUMLP

SUBBA

GONEN

PUGH
FUSH
PUSH
PUSH
BIT
JR
LT
CEPL
LD
LD
CPL:
LD
TNC
LD
LD
INC
J R
L.
JR
FUSH
LD
LD
LD
LD
OF.
SBC

JF
INC
JR
ADD

LD

THNC
INC
INC
LS
JR

AOF.
LD

PCEF
FOP
EoF
POP
PGP

FE
— it

AT

HL

DE

1X

7,

Z ,FOSNO
A, H

A MINCS
{1¥X+&) ,A
1X
CONUM

A ,SPAC
PUTSH

1%
1¥,BTOAT
A, NUMEA
E, (1Y+pD}
D, {1¥Y+1)}
pil

HYI, ,DE

C ,GONEN
A

SUED2
HL,CE

(1XEX+{) A
1X
L
f il
NZ , NUMLP
(1X+E8) A
i s
1X
DE
HI,

AR

=4 EE RE WRE R mE

B mE mE W™E W B g

TE Tl E YW wF M Ted el ma

Sl WmE wmy

L]

|
Lad

Save Registers

£ - -

Test sign of number
If zero then positive number

Complement number if negative

Now 2's complement negative
Flace minus sign in string
Pointed to by 1X

Advance 1¥X pointer

Do rest cf conversion

Place a space if number positive
Jump to copy space to wemory
Save 1Y register
Point to subtraction
Get ASCII ¢ in A

table

Get table wvalue
Clear carry bit
Subtract table value
input

If carry then do for next digit
Inc couvnt (ASCII in A)

Do next subtracticn,

Restore wvalue bhefore last
subtracticn

Store ASCITI Number in memory
Inc memory pointer

FPoint to next table wvalve

from value

Test if E = @&

No then try for next digit
Clear A and place in store
as EOS5 = End of string

*

=

* Restore all saved registers
* and

*

Exit

-]



BETOAT

DEFW
DEFW
DEFW
DEFW
DEFW

19020
1@zd
103
1¢

mp my

Table of subtraction constants
for conversion routine

®4 =5 33



CLEARING AND RESETTING ROUTINES

- CLEMF c¢lears the MOTBF array

CLEMEF PUSH BE : %
PUSH DE ; * Save Registers used
POP HL = EE
LD HL ,MOTBF ; Point to MOTBF (@)
LD DE,MOTBF +1 ; Point to MOTBF (L)
LD BC ;-5 = RBC = Count
LD (HL) , @ : MOTBF (@) = @
LDIER : Copy through complete array
POP HL s %
EOF DE ; * Restore Regilisters used
FOP BRC s *
RET ) Exit

- CTRBUF ¢lears TEBEUF, DRBUF and MOTEF
= Note all must be in order

CTBUF PUSH BRC ; 5y
PUSH DE ; * Save Registers
PUSH HL e &
I.C HL ,TBUF ; HL points t¢ TBUF {{)
LD DE, TRUF + 1 ; DE points to TBUF(1)
LD BC,17 : BC = Count of 17
LD (BL) ,@ ; Clear first element
LOIR ; HNow clear next 17 elements
EPOP HL 25 |
POP DE ; * Restore Reglisters
FOF B . "
RET i EXit



SUERCUTINE GINT

; from the TRS58@ Kevbcard.

GINT

GINTL

PCS0ON

GINT2
NUM1

NUMET

PUSH
BISH
XOR
SBC
LLi
LD
CALL
CP
JR
CP
JP
CP
JF
LD
LD
JR
CF
JR
CALL
CP
JER
ADD
PUEH
AL
ADD
POP
ADD
CP
JR
CP
JR
SUEB
LD
LD
20D
GJNZ
CaLL
LD
OR
JR
LD
CPL
LD
LD

BC

DE

A
HL , Hl.
B.5

(MIN) A

GCHRA
SPEC

% ,GINT1
wl.

7 ,PRETL
MINUS

NZ ,POSON

h,l

(MIN} A

GINTZ

] 4_t

NZ ,MUMI
GCHREA
NL

Z ,NUMET

HL, HL
HI.
FL,HL
HL ,HL
LYE

HL ,DE
@
C,EFRN2
R |

NC ,ERRN2Z

NUMEA
E.A
D,2
HL,DE
GINT2
PHNEWL
A, (MIN)
A
Z,PRET1
A,L

LA
A, H

e

-

Bw

L R L T

B my e mA TR WA WA vk S R MA ME WA S e e MR W e WA mE i R MmE

- = =

-

A

This subroutine gets a signed 16 bhit integer

If a bad number istyped it returns with the
Status flag - non zero.
The 2'=s complexent number is returned in HL

¥

* BSave Regicsters

Clear A and carry

Zzerc HL

Maximum of 5 characters

Clear MIN=Minus Flag

Get a character and display it
Is it a space?

Yes then skip

1s it a newline?

Done if new line, return zero
A minus number ? '
No then see if positive

Set minus flag

Cet rest of number
Is number a positive number
See if numeric

Get next character
MNewline?

Yes then exit
Double number

Save X Z

X 4,

X B

Restore X 2

Now add to get X 1@

If number less than ASCIT @ ERR
If number greater than ASCII

9 then error

Number input OK, so make into
Binary and

load into ODE

Mow add to total

Do for next digit

Prirrt. 2 new ' line

Is number negative?

Mo then finish off
else complement
Tte value in HL

(2's Complement)

40*



PRETL

ERRN2

CPL
LD
INC
XOR
ST,
FOP
RET
CALL
LE
CR
SBC
OR
JR

H,a
HL
pal
[:E
BC

PNEWL
aA,l

A
HL,HL
A
PRETZ

* 4

41*

Clear A and flags
* Restore Registsers

i

and return

Print
Set A
Clear
Clear
Clear

a newline
to 1

carry flag
HIL

carry flag

RFeturn with ERROR CODE



SUBFOUTINE

NE Ry omp

FOEDS

FOSDS

user to see
"Home position®

PUUSH
FUSH
FUSH
PUSH
LD
(CALT:
LD
LD
LD
LD
TNC
4
LD
INC
LD
CAET
CELI,
CALL
D JNZ
CALL
FGP
POP
POE
Bop
RET

o o
2t

DE

HIL

HL ,POSST
PSTR

B,b

DE ,POSAR
A, [DE)
I

DE

A; (DPE}
H,A

DE

1¥ ,NUMAR
CBTAS
HI., NUMAR
PSTER
PSPAC
NPGSA
PNERT,

HL

DE

BC

AF

= F md Moy

bl - T

M m b Mma omg om = ma CT]

Ty

=y o mE ma

wlo

This routine displays the PUSAR array for thke
hoa: fzr the arm is from its

save 2ll registers

L -

Print "RELECS="
String
Motor count into E

Point to array contairing offcetsg

Get lower order byte into
L
Increment memory pointer

Get higher order byte inteo

H
Increment to next numher

iX points to result 5tring

Convert PL and leave i (1X)

Point to result String

EragmE: 4t

Print a space

Do for next motor
ne

Print a new lin r 82l dop
=



SUBROUTINE PCSIC

the signed 2's complemernt 16 bit
It does not check for overflcotw,
The basze would need ko

PC31IC increments
motor step offset counts.
ut this is wery unlikely.

ke rotated abeout 2@ times to cause such an event.

FGCSIC PUSH AR F &

PUSH BL ; *

FUSH DE ; * BSave registers

PUSH HL ; k]

LD B,b = B = motor ccurt

LD DE ,MOTBF+5 ; Foint to MOTEHF

LD HL,POSAR+1@; Point to POSAR (relative position)
HPOS1 FUSH BC ; Save motor count

LD Qg s B O ; Get lcwer PBQOSEE thyte in C

INC HL ; Point to Higher byte

LD B, (HL) ) Get higher byte in B

LD A, (DE) ; Get directfien byte frcm MOTEFE

AND 3 ; Clezr =zll higher bits from D7-D3

OR ) = Is it zero?

JR NZ , NONZM : No skip

DEC HL ; Yes then move POSAR pointer back

JR NPOS2 : and ccrntinte with next motor
MONEM BIT 1, A ; Test direction bit

JR MZ ,RDFOS ; Do for reverse directicn

INC BC ; Advance element

JR STELS : ERestore 16 bit POSAR element
RDPOS DEC BC : ;  Advance negative POSAR element
STPOS LD (HL) ,B ; Store higher byte

DEC HL i Move pointer to lower byte

LD CHL S : Store lower bvte
NPOS2 BEC HL i Back up PCEAR peointer to

DEC HL ; next motor position slot

EEG DE ;  Backup MOTEF pcinter tc next slot

FOP EC ; Restcre Motor count

DJINE NPOS1 : Do next motor

POP HT : *

POP DE : * Restore used Registers

POP BC F %

EOP AL = *

RET + Done, Exit



SUBROUTINE STORE

STORE copies the TBUF array into the locations pointed to
i by CURCW. If the TEUF array is completely empty then the
; €CoOPY is not done. The COUNT and the CUROW variables
are both updated, and a check is made +o ensure thzt
& store cverflow is caught and the user told.

r

STORE PUSH BC : *
PUSH HL ; * Save registers
LD HL , TBUF ; Point to TRUF
LD B,6 i B = motor count
STEST LD A, (HL) ;i Get TBUF (N)
OR A : Is TBUF element zero
JR NZ ,STOR1 i No then do store
INC HL ; Point to next elerert
DING STEST ; Go do next elemert check
JR EXIT i All TBUF zero so exit
STOR1 LD (1X+@) ,¢@ i Clear DRBUF element
LD HL, (COUNT}) : Get current count wvalue
INC HL ; Advance it
LD A,H ;: See if cver or at 512 bytes
CP 1 ;
JP NC ,OVRFW ; Yes then overflow
LD (COUKT) ,HL ; Put back advanced count
LD DE, (CURCOW) ; Get current row pointer in DE
LD HL ,TBUF ; Get TBUF pointer in HL
LD BC, Pgde ; Count for six motors
LGIR i Copy TBUF to ARST(1}
LD (CUROR) ,L'E ; Replace updated rcw pointer CURCW
CALL CTBUF ; Clear buffers
EXIT POpP HL ; ki
POP BC ; * Restcre Registers
RET ;: Now retirn to caller
OVRFW II; EL,GVEMS ; Print overflow situation
CALL PSTR ; Message
CALL GCHRA ;: Get resrconse
CALL PNEWL 2 Print 2 new jire
Cp ‘o ; User tvped &z ‘D!
1) Z ,REDOQ ; Yes then clear all
CPp e ; User tvped an 'S’
JR Z,EXIT2 ; Yes exit with sequence saved
JR OVREW ; Bad input, try again -
REDO CALL ITNIT ; Clear all arrays ete
EXITZ FOP HL : *
POP 8C ; * Restore Registers
PGP BC ; Throw away return address
JFP SUES] ; Back tc main loop

E 5
|
-
=

i

i



SUBRCUTINE RESET

; This subrcutine clears the POSAR array

RESET PUSH BC : 5
EFUSH DE ; * Save Registers
CUuSH ET, E *
I.D HL ,POSAR H Point to POSAR start

1D DE,POSAE+]l ; Point to next element

L {HL) , @@ ; Clear first POSAR element

1L B 11 ;i Eleven mcre row ccunts to clear
LDIR ; Clear FOSAR array :

LD HL , STRST ;  Print "ARM RESET" message

ELL ESTE ;: and

ECP HL .

POP [T i " Restocre Registers and

BOE BC g o

RET : Return to czller
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INFUT/CUTFPUT ROUTIMES

 PUTCHR prints a character in A

PUTCHR PUSH AF ;. Seve AT
PUSH DE ;: Save DE
CALL FCHE i Print charsascter in A
POF DE r Restcre DE
POP AF ; Restore AF
RET ; Done, Exit

i PSTR prirts a string pointed to by HL

PSTF PUSH EC ; ¥ Eawve registers that are
PUSH DE ; * corrupted by the TESEQ
CLLL PUTSTR ; Print the string
ECF CE ; * Restore Registers
FCE . BC =
RET ; Done, Exit

PSPAC prints a space character

FEPAC PUSH AF g Save AF
LD A,20 ;7 A = Space character
CALL PURCHER  Pript it
EOF AY ; Restcore AF
FET ;: Done, Exit

: PNEWL prints a new line to the screen

PMEWL PUSH AF - Save AF
LD A @DH i A = Newline character
CALL FUTCHR ) ExXrinr 4t
POP AF . FEestoare AF
RET : Done, Exit
 SCKEBLC Scans the keyboard once and returns., non
;: Zero if character found
SCEKED PUSH DE : Save DE
AT KR ; See if character is there
POE DE . Festore
RET ;: Done, Exit
»  GCHRA gets a character from keybcard and displays it
GCHIA CAIL (GCHE ; CGet a character
CAILL PUTCHR Print it
RET : Done, Exit

*4
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CLEAR SCRELM KCUTINE

Simple screlling type screen clear

CLEZC PUGH EBC 2 Save used register
1.D B,lé ; Get screen row count
UP1EW CALL PNEWL . Print a new line
DJINEZ UPLEW : Do l6 times
PCP BC ; Restore Register
EET . Exit



DELAY

LELSW
DELSL

DELT

DELLN

LDDD

ROUTINES

PUCH
PUSH
NGP
NGP
POP
DINE
POFE
RET
PUSH
LD
CALL
rOp
RET
PUSH
LD
CAhLIL
POP
RET
PUSH
LD
CAIL
DINZ
EOP

T

I.J_'J-

BC
BC

BEC
DELS1
BC

BC
B,2@
DELSW
BC

BC
E,Q
DELSW
BC

EC
B,2¢0
DELSW
DDDD
BC

*4
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Celay for
Save BC
Delay for 11 T state

4 T state delay

4 T state delay

Belay for 11 T states

Do delay times value in B
Restcre RC

Exit

Save BC

et B for @.@@1l sec delay {(apx)
Do delay

Restore EC

Exit

save BC

Set B for @.@1 sec delay (apx)
Dc delay

Restore BC

Exit

Save BC

Set B for 1.8 sec delay (apx)
Do delay

Do next delay section

Restore EC

e B
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FULL STEPPING AND HALF STEPPING THE MOTORS

Two tables are shown below, the first indicates the sequence for
full stepping the motors and the second table shows the pulse
pattern for half stepping the motors.

FULL STEFPING SEQUENCE

QA 0B Qc QD STEP
1 7 1 & % 1
I ) ﬁ 1 2
@ 1 @ s 3
@ 1 | & 4
HATLF STEPPING PULSE SEQUENCE
oa 0B oc o) STEP
1 @ 1 g~ 1
1 @ @ o 1.5
1 @ & 1 4 .
@ @ @ L 4 2.5
@ 1 @ . 3.9
@ 1 @ @ 4 ¢ P
@ ¥ I & - 4
i @ 1) g 7 4.5

The documental program contains a table FTABL which is shown
below. This table contains the step sequence for £full stepping
also shown below is the new table FTABLH which contains the
sequence for half stepping. To use this table (FTABLH) in the
Program it will be necessary to alter a few lines of code in the
DRAMT routine. The comparison with 5 CPI 5 should be changed

Lo a comparison with 9 and the program line LD A,4 should be
changed to LD A,8. The table FTABL should now be changed so

it appears as FTAEBLH

FULL S5TEP TABLE

Step number
FTAEL DEFEBE 192 i
DEFR 144 2
DEFE 48 o
DEFE 95 i

HATLLF STEP TABLE

Step number

FTABLH DEFB 192 1
DEFB 128 L5
DEFB 144 2
DEFRB 16 Fain
DEFE 48 3
DEFR 32 S
DEFE 96 4
DEFR 64 425

el A OF



If vou compare the takle walues with the tables
on the previcus page you will note a difference,
this is because QB and (QC are exchanged in the
above table due to the hardware switching these
two lines.

NOTE

REMEMBER WHEN WRITING PROGRAMS DIRECTLY DRIVE
THE ARM SO THAT THE OB AND QC CUTPUT BITS SHOULD
BE REVERSED, 50 THAT THE TOP FQOUR BITS ARE:-

DB = Qh
D7 = QC
D6 =2 0B
D5 = QD

*d —HO%



